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PREFACE TO THE FIRST EDITION.

The following pages, intended to exhibit a condensed view

of the Principles of the Healing Art, contain the substance of

the Author's systematic Lectures on this subject. In their

preparation, it has been his aim to combine, with soundness

of doctrine, such simplicity of arrangement, and plainness of

illustration, as seem best calculated to facilitate, while they

direct, the labours of the Student.

To his own Pupils, the Volume is offered as one of refe-

rence, as well as a text-book ; aud he ventures to hope, that

to others also it may prove of service, as a concise exposition

of the Science of Modern Surgery.





PREFACE TO TEE SECOND EDITLOK

By ample correction, and no inconsiderable addition to the

ttext, it has been the Author's anxious desire to render his

Wolurae better deserving of the kind reception awarded to its

coriginal issue.

To accommodate this increase of contents, the size of the

IBook has been altered to the octavo form
;

and, to enhance

iits usefulness, Woodcut Illustrations have been copiously intro-

'duced. Of these, many will be recognized as having adorned

IJthe pages of " Liston's Elements of Surgery ;" others have

I
been borrowed, as the acknowledgment of their source will

i'ahew ; the rest are original, executed by Messrs. Adams,

[Dudley, and Mackintosh, of this city.

At the end of each subject, references have been made to

tts literature; selected with a view to usefulness and accessi-

oility, rather than to completeness of enumeration.

To more than one friend tlic acknowledgment of obligation

^8 due. To Dr. Bennett, for the use of many Woodcut lllus-
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trations of the Inflammatory Process, and of Tumours. To

Dr. Redfern, for a like favoTir, in regard to the Diseases of

Cartilage. To Mr. Spence, for access to liis illustrations of

the Effects of Ligature on Arteries. And to my friend and

foi-mer pupil, Dr. W. T. Gairdner, most especially, for his

kind and valuable aid in preparing these pages for the press.



PREFACE TO THE THIRD EDITION.

—

—

In presenting a Third Edition of this work to the public,

in obedience to their favourable reception of the former volumes,

the Author has endeavoured to make such alterations in arrange-

ment and text as seemed necessary
;

seeking to deserve the

continuance of his readers' goodwill, which, gratefully expe-

rienced in the past, is here acknowledged with thanks, and

humbly hoped for in the future.

51 Queen Street,

Sept. 1853.
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ELEMENTARY DISEASE.

CHAPTER 1.

CONSTITUTIONAL AFFECTIONS IN SUEGEEY.

CoNSTiTDTiONAL DISEASES are those which, from the variety and

number both of the phenomena they display and of the organs and

functions they involve, must be ascribed to some cause or causes

acting extensively upon the system, rather than on any particular part.

Such affections lie chiefly within the province of the physician, but

a knowledge of some of them is also indispensable to the surgeon.

Because, although his chief business is undoubtedly with local diseases,

and local remedies, it is found to be constantly the case that these are

mixed up with constitutional affections, either pre-existent or secondary,

the recognition and management of which are often all-important to

his success in dealing with the local disorder. The following chapter

will therefore comprise a number of general principles in relation to

constitutional diseases, which cannot be safely dismissed from the

mind of the practitioner, in dealing with even the simplest surgical

case ; and which, in relation to a great number of the more compli-

cated instances of injury and local disease, have an importance very

apt to be overlooked by those who have been taught to consider

surgery as an art standing by itself, and capable of being practised

without a competent knowledge of the sister art of medicine.

It is indeed very evident, on the slightest reflection, that the issues

of death and life could seldom depend on the operations of the surgeon,

but for that wonderful connexion betAveen each part and the whole,

between the circumference and the centre, which it is the object of

this chapter to unfold, and to which every department of surgical

practice furnishes abundant testimony. Tlie removal of an arm or

leg, the severe injury or even gangrene of some external and unessen-

tial part, could never be attended by falal results, in so large a pro-

u
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portion of cases, but for laws of the economy to which the investigation

of local diseases can never guide us. In every inflammation, whether

external or internal, these laws are in action ; and the history of in-

juries, apparently the most trivial as regards the part directly affected,

often teaches us the lesson, that the human body can by no means be

regarded as a piece of machinery, in which What is not essential to its

working may be at any time destroyed, or removed with impunity.

There are two channels by which, according to physiological

science, a communication is established between all the different parts

of the human body ; two systems of organs, which are so extensively

ramified throughout the body, as to deserve to be called universal.

These are the circulation and the nervous system—the vessels and the

nerves. It is therefore highly probable, that the influence of con-

stitutional conditions in local affections, or, conversely, of local

injuries and diseases in the system at large, is produced by one or

other of these channels ; either by some modification of the constitu-

tion of the blood, or by some impression on the nervous system. In

the attempt, however, to determine the particular share which each of

these causes has in the production of any one disease, the greatest

disputes have arisen among medical authorities ; the Solidists, as they

have been called, usually ascribing most to the influence of the nervous

system upon the tissues ; while the Humoralists have regarded the blood

as the main source of nearly all diseases. In the present day, there

is a disposition to harmonize these two doctrines ; the progress of

physiological knowledge having shewn, in a very clear light, the

intimate connexion of the functions of circulation and innervation

throughout the whole organism. And, accordingly, exclusive solidism

and humoralism have disappeared from modern pathology.

In a practical treatise, like the present, it seems advisable to adopt

well-marked symptomatic distinctions, rather than controvertible

pathological doctrines, as the basis of classification. And we shall,

therefore, consider the constitutional affections with which the surgeon

has chiefly to do, according to their most prominent characters as

observed in the living body.

The first class will comprise the Fevers; perhaps the most impor-

tant, and widely distributed, of all constitutional disorders. They are

distinguished by the presence of increased rapidity of circulation and

heat of surface, together with a vai'iety of other derangements of the

nutritive and assimilative functions, and of the nervous system.

The second class will embrace a large number of diseases, charac-

terized by the presence of very various kinds and degrees of derange-

ment in nutrition, secretion, and assimilation—and sometimes in the

nervous funclions ; but without marked, or at least constant, febrile

excitement of the circulation. These avc may call CachccUc Affections.
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The third class is that of Affections of the Nervous System; distin-

guished by pi'ominent implication of the functions of the nervous

centres, and by the comparatively slight character of those derange-

ments of the organic functions, so marked in the other two classes.

To these will be added a few important considerations, on affec-

tions of internal organs as connected with surgical disease ; thus com-

pleting, at one view, what may be called the Principles of Surgical

Medicine.

FEVERS.

The term Fever {febris, from ferveo, I grow hot) is applied to a

condition of the system, in which there is increased heat of the sur-

face preceded by shivering or chilliness, together with more or less

excitement of the circulation ; the pulse being above the natural stan-

dard in frequency, and also generally altered in its other characters.

To these symptoms are invariably added derangements of other func-

tions, the degree and kind of which vary with the type and stage of

the fever, but which are always so extensively distributed, and so

marked in character, as to render evident the constitutional nature of

the affection. Perhaps the most general of all these symptoms is a

feeling of debility and oppression ; which, with various modifications,

marks the whole course of the disease in almost every instance.

When we look at the affection more in detail, we find that it

usually resolves itself into three distinct stages ; of invasion, progress,

and resolution. The first accession of the disease is marked, in some

cases very distinctly, by a rigor, or shivering fit, of short duration ;

in others only slightly, by chilliness, with a sensation of general and

undefinable discomfort and anxiety, which may be distributed over

several hours. The surface is pale, and rather cold (though seldom

in this respect corresponding to the sensation), and often presents the

roughness and peculiar feel called cutis anserina, or goose-skin. The
appetite is defective ; there being sometimes nausea, sometimes mere
indifference to food. The pulse is small and frequent; and a sensa-

tion of weariness and languor combines with some degree of soreness

in the muscles, to render exertion oppressive and painful.

From this stage springs the second, in which the pulse becomes
stronger and harder, the surface preternaturally warm, the face

flushed, the appetite still farther diminished or lost, the thirst extreme,

the tongue loaded with a fui", and the bowels constipated. This stage

may last many days, or may terminate in a few hours. Throughout
it the secretions are diminished, especially the cutaneous transpira-

tion, which is much altered, rendering the skin hot and dry. There
is general lassitude witli prostration, and the mind is more oi- less
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oppressed, while the sensations may be preternaturally acute, sound

and light being ill borne, as well as every other source of disturbance.

Along with these symptoms there is generally some degree of head-

ache ; and pains in the limbs continue, although the anxiety and sense

of genei'al weariness are not always so great as in the first stage.

Thei-e is likewise marked emaciation, more or less rapid, according

to the intensity of the fever.

At the termination of the second stage, moisture returns to the

skin, and frequently a copious perspiration breaks out. The other

secretions at the same time increase ; the urine, which had been

scanty and high coloured, throwing down a copious sediment. The
pulse then subsides to its natural standard, the appetite returns, and

all the symptoms gradually disappear. The period at Avhich these

signs of improvement commence, is called the Crisis of the fever.

In these phenomena, which are common to all well-marked fevers,

we may observe the presence of an altered state of almost all tlie im-

portant functions ;
derangement of the nervous centres being indicated

by the peculiar febrile sensation and prostration, often with increased

sensibility and general pains ; the circulation being altered, as regards

the characters of the pulse ; digestion in abeyance ; secretion much
diminished ; while the nutritive and respiratory functions seem to

expend themselves in the production of increased animal heat—the

tissues gradually wasting away under the influence of the disease.

From this very general prevalence of functional derangement it has

happened, that different pathological writers have attempted to fix the

seat of fever in the viscera of the head, thorax, and abdomen. But

as the result of all these attempts, it may be stated that no symptoms

or lesions have been found sufliciently constant in character or seat,

to enable us to ascribe a local origin to this disease, in its simplest

form. As it occurs to the physician, it is often found to exist, Avith-

out any corresponding organic derangement being discovered after

deatii. As known to the surgeon, it is most commonly a symptomatic

affection ; but symptomatic, indifferently, of lesions in all parts of the

body, and of the most various orders. On the whole, perhaps the

most general and invariable of tlie phenomena of fever, are such as

indicate a change in the function of the capillary vessels throughout

the system. But the nature of this change is quite a matter of specu-

lation ; for we cannot safely assume that the capillaries of the surface

are, in this respect, a complete index of the state of the circulation

generally. Wc have, however, in "the altered nutrition and secretion,

the increased animal heat, and the emaciation of fever, a sufficiently

clear evidence of derangement of the processes carried on in the capil-

laries. The nervous system, also, may be involved more or less in

all these changes ; or it may be even the primary medium of their
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production. On the other hand, the quickening of circulation is pro-

bably only a symptom, and, though in this light of the utmost impor-

tance, certainly bears no very characteristic relation to the other and

more dangerous functional disorders -which are to be looked upon as

the source of the disease.

Such is the general description of fever ; a condition almost as fre-

quently met with in surgical as in medical disease. It varies extremely

in its details, as to symptoms, causes, and treatment. It is sometimes

a general affection from the first, being then called Idiopathic; some-

times a consequence of local affection, in which case it is said to be

Symptomatic. Both these forms may fall under the notice of the sur-

geon, in connexion with external diseases ; the fever being in the one

case the cause, in the other the effect. Again, it not unfrequently

happens that fevers may, in the first instance, be caused by some ex-

ternal lesion ; and may react upon the organism, so as to produce

other and quite different local phenomena. Instances of this will be

adverted to hereafter.

The varieties of fever which chiefly fall under the notice of the

surgeon, may be considered under the foUoAving heads :

—

Inflammatory

Fever is found in connection with local inflammations, and is sympto-

matic of a certain degree of intensity in the local derangement. It is

characterized by gi'eat acceleration and strength of the circulation, and

marked increase of the animal heat; while the other derangements

are usually comparatively slight in character. Tyj)hoid Fever is

marked by prominence of the nervous phenomena ; great depression

and prostration, often delirium and coma, fi-equent and weak pulse,

and very slight increase of heat of surface ; the symptoms soon pass-

ing into those of pure depression. Hectic Fever is characterised by
periodical remissions and exacerbations, with profuse sweating

;

always distinctly symptomatic ; protracted in its duration, and pre-

senting considerable variety in its phenomena. Irritative Fever may-

be regarded as an irregular form, possessing many characters of all

the other three.

The phenomena and practical relations of these varieties, it will

be proper to review separately,

1 . Inflamviatoi'y Fever.

This presents every feature of the febrile condition, in a very

marked form. The premonitory symptoms of coldness and shivering

are usually very decided, but they are not of long duration ; and
are succeeded by a stage of reaction, in which the accelerated and
hard full pulse, thirst, and increased heat of surface, are so great

in comparison with the other symptoms above noticed, ns to in-
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dicate excitement of the sanguineous system as the most prominent

characteristic of this type of fever. The secretions, and even tlie

appetite, may vary comparatively little from the normal condition
;

and, accordingly, the exhaustion and emaciation produced, in a given

space of time, are much less than in the other forms wliich will be pre-

sently described. The fever is pre-eminently that of strong reaction

and vascular excitement ; it presents few fluctuations or remissions ; its

accession and crisis are usually very distinctly marked, the latter being

accompanied in the great majority of cases by sweating ; and the

return to health is usually satisfactory and rapid, when the cause

of the disease has ceased to act. It is to be recollected, however,

that there is no absolute line in nature between this and any other

type of fever ; and that, moreover, the purest inflammatory fever,

when protracted beyond a certain period, is sure to undergo altera-

tion into some other and more fatal type of febrile disorder.

As observed in connexion with surgical practice, pure inflammatory

fever is always a secondary affection ; consequent on some local dis-

turbance, of the kind to be hereafter described as inflammation. In

this point of view, it occupies also a large share of the attention of the

physician. It should be constantly borne in mind, however, that

some forms of fever present many of these characters, which are

nevertheless not to be traced to any local cause ; and these (which

form the group Synocha, as described by Cullen) may be of a contagious

or even epidemic character. Such an affection may occasionally give

a complex character to sui-gical disease
;
communicating to a trivial

local affection an apparent significance, which might readily mislead

an inexperienced or ill-informed practitioner. Hence the importance

of a detailed and practical acquaintance with the different forms of

fever, whether idiopathic or symptomatic.

Inflammatory fever begins with the symptoms of depression already

noticed ; the patient feeling much discomfort, and yet unable to specify

his ailment. A rigor, or fit of shivering occurs, followed by a sensa-

tion of much heat over the whole surface. This is the harbinger of

reaction ; the mark—and a practical one of great importance—that the

circulation has shaken off the temporary depressing influence, and is

rousing itself into energy of action. Then it is that remedies are of

most avail. That opportunity, well taken advantage of, is usually at

once decisive of a fortunate issue ; but permit it to pass unemployed,

and the same remedies, augmented even tenfold, may fail to avert

disaster.

It is convenient to consider the disorder of the general frame

according to its Systems.—1. The Nervous. There are aching dull

pains in the loins and limbs; there is restlessness, and with much dis-

comfort a variety of poslurc is practised in vain search for case; both
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the will and the power of exertion are diminished ; anxiety, or fore-

boding of evil, is felt, and its expression is given by the features ; the

head generally is hot ; at first, special sensation is exalted
;
by and by,

the intellectual functions are more or less disturbed ;
ultimately deli-

rium is established, and coma may ensue ; the face is flushed, the eyes

suffused, the skin hot and dry.—2. The Vascular. Disorder here is

chiefly indicated by the pulse. It is increased in frequency—ranging

from 80 to 130 or more ; and the heart's action is proportionally rapid.

The pulse is hard, rolling like a cord below the finger, and yielding

but little to its pressure ; the arterial coats are exercising an increased

amount of tonicity, and resist the sanguineous impulse
;
usually, also,

such resistance is unequally exerted at different points, causing irregu-

larity of movement in the artery, and thus a thrill or jar is imparted

to the finger. There is increased fulness, as if the vessel were itself

enlarged, and held a larger quantity of blood at each impulse ; the

heart is acting not only more rapidly but more powerfully than in

health ; the circulation is truly accelerated.* Such are the ordinary

characteristics of the inflammatory pulse
;
frequency, hardness, thrill-

ing, fulness. The three first are seldom if ever absent ; but the fourth

may be wanting, and the pulse may be small instead of full. This

modification is chiefly observed during serious imflammatory action

affecting important internal organs ; more especially those situated in

the abdominal region. And hence it is in practice sometimes termed

the abdominal pulse ; the artery resembling a hard thrilling thread,

rather than a cord. This pulse always exists in connexion with

great nervous depression, and debilitated though rapid cardiac action
;

to which circumstance its smallness is probably due. In affections

of the brain, on the other hand, producing coma, the pulse is com-
monly slow and full ; the suspension of cerebral influence appearing

to diminish the rapidity, without affecting the force, of the heart's

action. There are idiosyncrasies also to be taken into account.

The pulse may be naturally slow or rapid—50 or 90 ; and this must
be allowed for, when previous inquiry has satisfied us that the patient

is the subject of such peculiarity.—3. The Bespiratory. Respiration is

quickened ; the breath is felt to be hotter than usual ; and an oppres-

sion is complained of in the chest.—4. The Digestive. The tongue may
vary in its appearance. It may be loaded, white, and moist ; or the

edges and central tip may be red and dry ; the latter is probably the

more frequent combination. In peculiar, and as they are called

* Jfere frequency of pulse is not a proof of increased rapidity of circulation ; the
lieart's action may be weak as well as quick; it often is so, (but not in inflamuuifion),
propelling tbc blood more slowly than in health. To expedite the flow, it must act not
only more quickly, but more forcibly than in the normal stale.
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typhoid cases, where depression is great, and tlie nervous system

much engaged, the tongue is dry, and of a brown colour in the centre.

There is thirst, usually very troublesome, with nausea, loss of appe-

tite, sometimes vomiting, and often tenderness of the epigastrium

;

the bowels are constipated.— 5. The Secerning. The secretions and

excretions in general are materially diminished. The bowels, we have

seen, are constipated—mainly from want of mucous secretion from

their lining membrane ; the skin is hot and dry ; the mouth is

parched ; the urine is scanty, high coloured, generally acid, spa-

ringly aqueous, and holding much saline matter, with comparatively

little urea, in solution.—6. The Nutritive. Digestion Ls interrupted

;

so is assimilation ; as the fever advances, so does emaciation ; and

strength is more and more prostrate.

Such are the ordinary symptoms of inflammatory fever. The more

intense the action, and the more important the part involved, the more

rapidly and formidably are they developed. They also vary according

to the natural temperament of the patient. They may remit; nay,

often do ; at one time increased, at another mitigated ; exacerbation

usually vesperal, remission matutinal. But they never undergo an

actual intermission ; therein resembling the local symptoms of the

malady.

Having reached a certain point of intensity, the symptoms may
decline, like the local action which caused them. The pulse becomes

less hard, full, and frequent ; the heat and thirst diminish
; strength

and appetite begin to come again ; and the secretions re-appear. Not

unfrequently, such amendment is ushered in, if not at least partly

caused, by sudden and great exaltation of the secernent function—so

marked, as usually to be termed critical. The patient is bathed in a

profuse and sustained perspiration. Or diarrhcea occurs. Or the

urine flows copiously ; more aqueous ; less saline ; at each evacuation

less and less coloured ; and, on cooling, letting down a large quantity

of sediment—resembling brick-dust, and hence termed lateritious—
composed chiefly of urate of ammonia, more or less coloured by pur-

puric acid. Hence, the state of the urine comes to be important to the

practitioner; scantiness, concentration, and want of deposit denoting

persistence of the symptoms
; profuse flow and copious sediment, de-

clension. Or a discharge of blood takes place ; by the rectum, the

urethra, the mouth, or the nose—according to the part affected. This

is not unlikely to frighten the patient and his friends, and may alarm

the practitioner. But the latter is highly culpable who, from such

alarm, rashly intei-feres to stop the flow. His duty is to watch tlie

event ; withholding his hand, unless the bleeding should threaten to

prove excessive. Such critical evaciuitions and discharges are usually
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1

preceded by rigor and exacei-bation—then, too, let the practitioner

' wait, and beware of officious meddling ; and are folloAved by marked

I relief of all the symptoms.

But these, instead of declining, may advance; and, combining

1

persistence with intensity, may cause a fatal result. Protracted exer-

1 cise of a muscle ultimately exhausts the irritability of that muscle,

which then ceases to obey its stimulus. In like manner, excita-

I tion of the general system, if both great and prolonged, is certain to

wem- out the powers of that system ; and the patient sinks in conse-

I quence.

Or the symptoms neither simply decline, nor simply advance, but

undergo change. 1. On the occurrence of suppuration, profuse and

. long-continued, or in an internal and important organ, or in a patient

I
previously much debilitated, they change their chai'acter ;

assuming the

t form of Hectic fever. 2. On the occurrence of mortification over a

! large surface, or in an internal and important part, or in a worn frame,

they change to the Typhoid form
;
tending to fatal collapse.

2. Typhoid Fever.

This name is applied to a type of fever differing from the inflamma-

tory, in the minor amount of reaction, in the greater degree of prostra-

; tion of the nutritive and secreting functions ; and characterized, above

; all, by very marked disturbance of the function of the brain, and

secondarily of the entire nervous centres. As might be expected from

I these characters, it is a very formidable affection. The functions most

i important to life are deeply involved, and if the fever be protracted,

; a fatal result is certain ; either by complete sinking of the circulation

; and animal heat, or by deepening stupoi", with oppressed respiration
;

' or, as is not unfrequent, by a combination of these two conditions.

In its purest form, typhoid fever probably never occurs, except in

1 consequence of some cause of a peculiar and specific nature; and it

has generally been ascribed to the entrance of some substance, known
I or unknown, as a poison into the blood. In many cases, this view is

1 borne out by the fact of its being distinctly contagious ; and it will after-

wards be seen, in the consideration of poisoned wounds, that several

' of the animal poisons have the power of producing this condition of

the system in a very aggi-avated form. Some of the purest examples

of it, also, are found among the fevers which fall under the care of

the physician ;
being unconnected with injury, or, indeed, with local

disease of any kind. And such fevers are very generally contagious,

or communicable from the sick person to others in his neighbourhood
;

either by actual contact, or, as is more commonly the case, through
the medium of the atmosphere.
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Typhoid fever is ushered in, like the inflammatory type, by pre-

monitory chills and shiverings, and by a feeling of general discom-

fort ; but its approach is often very gi'adual, and the premonitory

symptoms may be spread over two or three days. There is, moreover,

a much less rapid and violent change from this stage to that of reac-

tion, than in inflammatory fever ; and it is worthy of observation that

the premonitory symptoms, and the commencement of reaction, do not

always in the typhoid, as in the inflammatory form, follow appearance

of the local symptoms, but may precede these for some hours or days.

Furthermore, the reaction, when established, is characterized by a

peculiar appearance of oppression and torpidity of intellect ; the eye

is dull and suffused ; the muscular strength is very greatly depressed

;

and the heat of the surface is only slightly raised—often scarcely

above the natural standard. The pulse is accelerated, but does not

commonly number much above 100. And after the disease has made
some pi'ogress, the pulse becomes very soft, and sometimes small,

affording a marked contrast to the full, hard, and bounding pulse of

inflammatory fever. The tongue, which in the beginning resembles

that of inflammatory fever, becomes, as the case proceeds, more and

more dry ; the Avhite fur on its surface changes to a thick brown crust,

of the colour of mahogany, dry and leathery to the touch, and pre-

senting transverse and longitudinal cracks and furrows. The teeth

and gums are likewise often covered with brown sordes ; the appetite

is completely prostrated ; the thirst is not always considerable.

But, of all the symptoms, the most remarkable and the most mo-

mentous are those connected with the nervous system. In the begin-

ning of the fever, disorder of the cerebral functions is chiefly observed

in the sluggishness and oppression before noticed ; the patient seems

abstracted and fanciful, his mind being equally incapable of continued

activity or repose. There is usually some headache ; but very often

no complaint is made, unless questions are asked. In sevei-e cases,

there is more or less complete sleeplessness ;
and, in almost all, sleep

is disturbed and full of dreams. When to this is added incipient

delu-ium, the affection is assuming a formidable aspect. At first, the

delirium is chiefly observed at night. It may be active and furious ;

but, most commonly, has the form of unintelligible muttering

—

typho-

mania; from wliich the patient may be easily diverted by speaking (o

him ;
relapsing however into his former condition, on cessation of the

external stimulus. In the advance of the disease, delirium becomes

more constant, and more incoherent; the mind cannot be so readily

recalled ; there is perpetual restlessness, and a disposition fo rise from

bed. Hearing may be still acute, perhaps loo mucli so ; but the eyes

are cither unobservant or perpetually Avandcring. Tlicy become still

more suffused : and the pupil is cither natural, or, in some of tlio
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worst cases, contracted as if from opium. A remarkable phenomenon

of this stage frequently is suppression, or scantiness, of the urinary-

secretion ; and consequent presence of urea in the blood.

Meanwhile, perversion of the other functions continues. The

nutritive processes are totally in abeyance ; and there is progi-essive

emaciation, giving sharpness to the features, and prominence to the

angles of the bones throughout the body. All reparative actions cease

;

the discharges from wounds dry up ; and on the other hand, new

wounds are apt to be formed, by sloughing or ulceration, over the

sacrum, trochanters, scapulse, and other salient points of the skeleton.

The tongue continues dry ;
SAveating, if it takes place at all, is apt to be

profuse and exhausting ; not critical, but very fatal in its tendency.

The pulse is much reduced in force and fulness, very rapid and soft

;

sometimes intermitting. These symptoms usher in complete prostra-

tion ; Avhich may be directly fatal.

Another and perhaps more common mode of death, is continu-

ance of prostration with coma. The nervous system, its irritability

exhausted, passes into comparative repose ; a repose, however, which

is not restorative, but destructive to life. The delirium ceases alto-

gether, or becomes gi'adually supplanted by increasing torpor ; the

breathing is stertorous ; the stools and urine are passed involuntarily
;

the pupils may be more or less dilated; and insensibility is complete.

Slight restlessness may continue ; but the movements are purely auto-

matic in character ; the fingers being employed in picking the bed-

clothes ; the lips in forming inarticulate sounds, or in confining the

breath, which passes slowly and noisily, puffing out the cheeks in ex-

piration. These signs portend approaching dissolution
; respiration

becomes slower and slower, and finally ceases ; and the heart's action

is suspended, either simultaneously or very soon afterwards.

On the other hand, a return to health may take place, at any

period of the aflPection ; and is denoted by gradual subsidence of the

pulse, together with moistening and cleaning of the tongue
;

and,

above all, by cessation of the delirium, and the occurrence of sound

natural sleep. The skin becomes moist ; but there is seldom a pro-

fuse critical sweat, as in inflammatory fever ; and the more protracted

the disease has been, there is less of the tendency to a distinct crisis,

by perspiration or otherwise. The urine may, indeed, and usually

does, throw down a sediment of urate of ammonia during the first

I

period of convalescence; but this sediment is also not unfrequently

found during nearly the whole course of the disease.

Tlie affection thus described is found in connection with many
local maladies, to be hereafter detailed. It may present a mai-ked

and pure form from the beginning; or, as is more commonly the case,

it may supervene upon an affection having more of the inflammatory
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type. In tliis case, transition from one to the other is accomplislied

so gradually, as to mark them both as varieties of the same process.

3. Hectic Fever.

The preceding types of fever, though they differ fi-om each other

in many points, are alike in respect to their continued character

;

febrile excitement remaining present throughout the disease, and

subject to no remission—or only to remissions and exacerbations so

very slight and ill defined, as not to form a characteristic symptom of

the affection. Hectic fever is distinguished from both, by its frequent

remissions and exacerbations, usually periodical, and occurring once,

or sometimes tv^^ice, in the twenty-four hours ; by the sweating which

attends its paroxysms, causing great exhaustion and emaciation ; and

also by frequent recurrence and long continuance of the febrile state,

without that marked disorder of the assimilative or nervous functions,

which accompanies continued fever of similar duration.

Hectic fever is invariably connected with some severe organic dis-

turbance, or change of structure ; and is the form of constitutional

affection which most constantly accompanies profuse suppuration,

especially in an important internal organ. It is under such conditions

also, that it assumes its most characteristic aspect ; and has the most

distinctly periodic exacerbations and remissions. When it is fully

formed in the course of such local affection, the patient has usually

at least one daily paroxysm or febrile exacerbation ; often preceded by

chilliness, if not by shivering ; and attended by great heat of skin,

flushing of the face, and burning sensations in the palms of the hands

and soles of the feet. The pulse is frequent, but irregularly so ; and

usually subject to quick excitement by exertion, emotion, food, or any

other disturbing cause. It is scarcely ever hard and full, like the

pulse of inflammatory fever, nor so small and compressible as that of

the typhoid ; but holds a middle and variable place, in these respect.?,

according to the degree of exhaustion of the patient, and the amount

of febrile reaction. This state does not last more than a few hours;

and then subsides by a critical sweat, so profuse and exhausting as to

be justly termed colliquative. Or the sweat may be superseded by

diarrhoea; which is even more dangerous to the system. The urine

does not differ from that of inflammatory fever. Tlie tongue may be a

little dry during the paroxysm, which is accompanied by great ihirst

;

but becomes moist again so soon as the fit is over. The eye is free

from suffusion; and Hushing of the face is usually limited to a spot in

the centre of Hie cheek, flie colour of which contrasts strongly with

the general pallor.

These fcbi'ilc paroxysms occur almost invariably towards evening.
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reaching their height about midnight, and passing into the sweating

stage early in the morning. The intervals, in the early stage of the

affection, are not unfi-equently free from fever. Occasionally, however,

there are slighter exacerbations ; sometimes irregular in character

;

often seeming to be determined by the taking of food. In the advanced

stage, fever is nearly constant ; but evening exacerbations and morning

sweats remain characteristic of it to the end.

Notwithstanding the great and constantly increasing emaciation

—

which may be ascribed to the loss of nutritive fluid, by the suppura-

tion or other discharge—the appetite and assimilative functions are

comparatively little affected ; at least in the less advanced stages

of the disease. Sometimes, it is true, there are exceptions to this

;

but it is when the assimilative organs are directly involved, as in

many of those cases of hectic fever falling under the notice of the

physician. In the ordinary forms of hectic, connected with external

disease, the appetite continues ; and food is taken, during the re-

missions, with considerable relish. The tongue may be natural in

appearance; or it may present a slight fur, with red edges; often it

is preternaturally clean and glistening, as if covered with some fine

membrane ; it is rarely much loaded ; and never permanently dry

and rough as in typhoid fever. The bowels are frequently consti-

pated, as in other diseases implying protracted confinement to bed ;

but, not unfrequently, they are natural; or there may be diarrhoja, as

just mentioned.

But exemption of the nervous centres from participation in the

general disorder is, perhaps, a more striking character of hectic, as

compared with typhoid, and even inflammatory fever, than almost

any of those yet mentioned. Throughout the whole course of the

affection, the mind may remain perfectly clear ; not uncommonly,

indeed, the mental faculties seem to be in an unusually vigorous and

active condition, even when the body is very debilitated. In the

intervals of the paroxysms, the patient usually procures sound and

refreshing sleep ; and even when fever has become constant, the har-

assing watchfulness {pervigilium) of the typhoid type is very rare. Sleep

may, it is true, be light and frequently broken ; but it is obtained in

sufficient quantity to preserve the cerebral functions in a state not far

differing from that of health.

The duration of hectic may be almost indefinitely protracted

;

especially Avhen the intervals of the paroxysms are tolerably free from

febrile excitement. When, however, the fever is constant, when
sweating is excessive, and wlicn there is profuse suppuration or other

discharge, progress to a fatal termination may be rapid. Emaciation
proceeds to the last stage ; the features assume a shrunk, withered

aspect; the eyes are sunk in tlie orbits; all the bones are prominent;
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the flushing subsides into a pallid leaden hue ; and the whole expres-

sion is that called, by old authors, the fades Hippocratica—the sure

sign of approaching dissolution. Death is usually by pure exhaustion ;

the pulse and res23iration ceasing very gradually, and the mind often

remaining unclouded almost to the last.*

4. Irritative Fever.

The fevers known to the surgeon are not all comprised under

the preceding descrijitions. The inflammatory, typhoid, and hectic

types are connected, in the majority of surgical cases, with grave

local lesions of structure ; not less different in their nature than the

fevers themselves, though all partaking more or less of the inflam-

matory character. Thus, in inflammatory fever, the surgeon looks

for a local morbid action, of the simjilest and purest inflammatory

kind. In the typhoid, he suspects some cause whereby the system

is extensively vitiated ; and usually finds it in some putrescence, or

poisoning, of the fluids in contact with the inflamed part ; or in

some less definable contagious, ejiidemic, or endemic cause of disease.

In hectic, again, it is seldom that he fails to observe some chronic

organic change, or some exhausting discharge of a suppurative kind,

lying at the root of the evil. In many cases, however, neither the

local lesions, nor the fevers accompanying them, can be said to present

such definite characters as have been described. Intermediate forms

ai'e by no means rare ; and it is not uncommon to find a fever, which

has begun in a purely inflammatory form, degenerate into typhoid or

hectic ; the local lesion undergoing collateral and corresponding changes.

Thus, if a local inflammation assumes a gangrenous character, the con-

stitutional affection invariably becomes more or less typhoid ; and if,

on the contrary, profuse and exhausting discharge be established, for

some time, in a part originally simply inflamed, the fever with equal

certainty verges to the hectic form. Not unfrequently, from causes

such as are here indicated, the inflammatory or typhoid fever may

* I cannot resist appending a beautiful description of some of tlie more striiving

features of tliis disease, from the non-professional pen of a most close and skilful observer

of natui-e—in all her varied phases and forms :—"But there were times, and often too—

when the sunlcen eye was too briglit, the Iiollow cheek too flushed, tlie l)rcath too thick

and heavy in its course, tlic frame too feeble and cxliausted, to escape their regard and

notice. Tliere is a dread disease wliich so prepares its victim, as it were, for deatli

;

which so rolines it of its grosser aspect, and throws around familiar looks, uncartlily in-

dications of the coming change—a dread disease, in which tlie struggle between soul and

body is so gradual, quiet, and solemn, and the result so sure, tliat day by day, and

grain by grain, tlie mortal part wastes and withers away, so that the spirit grows light,

and sanguine witli its lightening load ; and feeling inuuortalitj- at hand, deems it but a

new term of mortal life—a disease in whieli death and life are so strangely blended, tliat

death takes tlie glow and hue of life, and life Ihc gaunt and grisly form of death."
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have a mai'ked, though irregularly remittent type—indicative of the

presence of a cause of hectic symptoms ; or the hectic may, in turn,

present the nervous phenomena of the typhoid form.

But, apart from these varieties, there are frequently witnessed in

surgery fevers of an irregular character, from their outset to their

termination ; and accompanied by lesions either not inflammatory, or

so different from the ordinary forms of inflammation, as to require

a diffei-ent description, and to imply very different methods of cure.

Such fevers have commonly a more or less remittent character ; but

the paroxysms have not the regular recurrence of those of hectic

;

nor are they accompanied by the profuse sweats which characterize

that affection. The febrile condition may present strong reaction,

and in all its phenomena approach the inflammatory type ; or it

may be accompanied by symptoms of unusual exhaustion and debility,

the pulse being small and weak—as is often seen in the case of diff'use

areolar inflammation, hereafter to be described. On the other hand,

the nervous phenomena of tyhoid fever may be absent ; as they are

in the majority of cases. Or we may have slight paroxysmal de-

lirium ; or furious excitement, even verging into coma ; the former

being usually observed in persons of an hysterical, or excitable con-

stitution ; the latter, in those whose nervous system has lost both

activity and power, by irregular habits and the use of alcoholic drinks.

Finally, the fever may be of protean character
;
shifting about from

one to another of these types, under the influence of casual excitement,

or of the exacerbations and remissions of the local affection ; or

influenced by remedial agents—which, in these circumstances, are

found to be peculiarly diflicult of right application, and peculiarly

treacherous in their results.

To such fevers, as a class, when occurring in surgical practice, the

name Fevers of Irritatmi, or Irritative Fever, is usually applied ; more
for the purpose of distinguishing them by some neutral term, from the

fevers of distinctly specific type, than from any sufficiently precise

idea of their pathology. This term is now so generally employed by
practical men, that it is desirable to retain it in a general classification

of fevers, for the purposes of explanation. At the same time, it will

be seen from what has just been said, as well as from future obser-

vations, that the affections referred to under this title vary in cha-

racter too much to be classed under any genei'al description, or

refei-red to any common type. The special description of irritative

fevers will therefore be reserved.

Treatment of Fevers.

The vast importance of this subject, in relation to a great number
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of surgical diseases, demands that a few words should be said upon it

here
; though it need hardly be remarked, that the varying nature of

the affections which we liavc indicated as partaking in the febrile

character, must imply corresponding varieties in treatment ; and that

special types of fever can be properly discussed, only when they come

again under notice in connexion with the different forms of local disease.

There are, however, certain general principles, applicable to the treat-

ment of all such affections, which may be with great propriety stated now.

In the management of all fevers, the first object of the practitioner

should be, if possible, to remove the exciting cause. When this is of

a local nature, as in many surgical fevers depending on inflammation,

it may fi."equently be removed, or kept in subjection, by appropriate

remedies ; and then disappearance of the constitutional affection may
be counted on as certain. In the early stage of acute inflammatoi'y

fever—which does not generally, in itself, involve the constitution in

such hazardous consequences as any of the other types already consi-

dered—this removal, or moderation, of the exciting cause is usually

the main indication of treatment. Subdue the inflammation, by local

and general means ; and the fever, which is the consequence of it, will

cease of itself. The treatment of such a fever, therefore, is an inte-

gral part of the treatment of inflammation ; and will be considered

under that subject, in detail.

But, in some obstinate forms of the inflammatory, and also, more

commonly, in the hectic and typhoid fevers, the cause may be beyond

our reach. In the latter, indeed, it is often to be found in some vitia-

tion of the whole system
;
prior both to the fever, and to the local

affection which accompanies it. In such cases, the fever must be

dealt with not as a symptom, but as an independent and destructive

disease ; the local disorder having, indeed, become of quite secondary

importance. It is evident that, under these circumstances, the sur-

geon will have to look mainly to constitutional remedies and regimen

;

not disregarding any dangerous severity of local affection ; but, at the

same time, not allowing it to obscure his view, or mar his plans of

general management.

In following out this course, two indications must be chiefly re-

garded. In the first place, it is necessary to watch narrowly the type

of the fever, with a view to discovering its probable course and ten-

dency; and with the view also of anticipating its casualties, by a

proper general regimen and treatment. In the second place, it is

desirable to avert, or lessen, individual distressing symptoms, as ihey

occur ; both for the sake of the patient's comfort, and for moderation

of the disease. It is to be recollected that, to a very great extent, the

treatment of all fevers is merely palliative ; and that it must always

be so, when removal of the exciting cause is not Avithin our power.
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In fulfilling the first and most important indication, the judicious

practitioner will give all his attention to the discovery, and i-emoval,

of such tendencies as render the fever clangeroiis to life. In the words

of CuUen, he will look to " obviating the tendency to death ;" and,

with this view, will carefully mark the general character of the

symptoms and type of the fever. If these be' of a highly inflammatory

kind, he will not look for immediate danger ; but will narrowly watch

the gradual approach of symptoms of exhaustion, or the slightest

tendency towards the hectic, typhoid, or irritative forms of change. If

the original type be typhoid, he will be particularly solicitous about

the state of the nervous functions ; and will likewise observe, with

anxiety, the strength of the circulation ;
knowing that danger arises,

on the one hand, from delirium proceeding to coma ; and, on the other,

fi-om prostration, so rapid as to leave no time for the exhibition of

remedies. Again, if hectic be the predominant form, he will endeavour

to subdue the reaction, and the immoderate sweats ; at the same time

supporting the strength against that gradual exhaustion and emacia-

tion, which is the inevitable result of a drain upon the system. And
lastly, in the irritative fever, he will attempt to subdue pain, and pro-

cure sleep ; at the same time fulfilling such other indications as present

themselves. Watching the effect of remedies with care—lest the type

of the affection change ; and lest that which was remedially useful,

become powerless or even injurious.

In the use of individual palliative remedies, which fulfil the second

indication, he will take care to apply them only to such symptoms as

cause much present distress, or create serious apprehension for the

future ; and only in such measure as may hai'monise, or at least not

interfere, with the general plan of treatment. He will avoid, with

especial care, that meddlesome and routine practice, which endeavours

to cope with every isolated and perhaps transitory symptom, by
remedies altered from hour to hour; witliout regard to those great

indications, which ought to form a stable and consistent basis for all

minor arrangements. In symptoms, he will regard rather the ten-

dencies which they indicate, and the types of disease they represent,

than their own individual signification ; and will direct his remedies
accordingly, applying them, if possible, so as to accomplish at once a

general and a special object. At the same time, he will not fail to employ
such simple means, as the feelings of the patient and his own know-
ledge induce him to consider effective for affording relief from present

discomfort, remembering, however, that there is always more danger
from too much, than from too little active interference of this kind.

The treatment of individual forms of fever, upon the principles

now indicated, will be adverted to hereafter. But there is, perhajis,

no part of medical practice which requires so much the teachinn-s of
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experience, as does the recognition of the different varieties of fever,

the detection of formidable and favourable symptoms at their earliest

appearance, and the judicious application of remedies. Daily and

hourly changes, in many cases, require the most careful watching on

the part of the practitioner ; and even the most skilful will, at times,

be foiled in the discovery of some sign of importance until it has made
alarming progress. The following practical rules, however, may be of

some use to the student ; and they ai-e the more important, as they

will generally be found applicable to every form and type of fever:

—

1. Mere acceleration of the pulse is not necessarily an unfavourable

sign ;
especially in fevers of the inflammatory kind, and united with

strong reaction. But when, in fevers of typhoid type, the pulse rises

towards or beyond 120—more especially if it be at the same time

weak or small, and with few of the other signs of reaction—there is

usually great danger of prostration before the end of the attack.

Genei'ally speaking, a strong reaction at the beginning of fever is

indicative of a vigorous state of the constitution ; and is to be regarded

as favourable. Cold affusion, or cold sponging of the surface, may
often be employed with relief to the sensations of the patient ; but fur-

ther active interference with reaction is seldom beneficial
; except in

the case of mai'ked inflammatory complications, when the antipJilogistic

regimen and treatment ai'e required.

2. The prostration of the nutritive and assimilating functions is not

usually a source of danger, in fevers of short duration. But, in all

protracted continued fevers, if lasting beyond a fortnight, the danger

from this cause becomes considerable ; and fevers so protracted almost

invariably tend towards the typhoid type, or some other form indicating

exhaustion. Hence it is of much importance to convey into the sys-

tem, from the beginning, such smaU quantities of the most digestible

and least stimulating aliments, as the weakened assimilating powers

will bear ; and care should be taken, at the same time, by the occa-

sional administration of slight aperients or purgatives, that the intes-

tines are not unduly loaded. When the fever is protracted beyond a

week, without signs of amendment, it often becomes necessary to

resort to the continuous exhibition of wine or alcoholic liquors
; which,

under such circumstances, appear to act not as ordinary stimulants, but

rather as easily absorbed alimentary substances. The necessity for

such remedies is judged of by the state of the pulse, by the emaciation

and exhaustion, and especially by the amount of animal heat ; a

marked decline in which, without a crisis, is always a very unfavour-

able symptom.

3. The state of the secretions is .an important guide to the exhibi-

tion of remedies. In this respect, the cutaneous transjiiration, and

the urine, require to be particularly noticed. The phenomena of the
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critical evacuation, as observed in these secretions, has ah'eady been

noticed. But all sweating in fever is not critical; and when tliis

symptom occurs in a protracted case, Avithout a crisis, it must be looked

upon as most unfavourable
;
leading to extreme exhaustion, and requir-

ing the exhibition of stimulants. In hectic, and other remittent fevers,

also, sweating may become a source of danger, by frequent and sus-

tained recurrence. It is usually mitigated by tonics ; and particularly

by dilute sulphuric acid, and quinine, in considerable doses.

Extreme scantiness of the urine, or diminution of its animal con-

stituents, is always dangerous ; being generally followed by typhoid

phenomena. It is important, therefore, to keep this secretion tolerably

abundant ; and also not to allow it to accumulate too long in the bladder,

as sometimes takes place in typhoid fevers. In such cases, it should be

drawn off, as often as may be necessary, by means of the catheter.

4. The phenomena of collapse, Avith loss of animal heat, and small

weak pulse—possibly frequent and intermitting—are always to be

regai'ded as very formidable. They are met by the administration

of alcoholic and other stimulants, especially of the diffusible kind, (as

carbonate of ammonia and camphor), in frequently-repeated doses

;

and, occasionally, the application of artificial heat to the surface may
be useful.

5. The nervous system requires close attention in all fevers,

but particulai'ly in the typhoid. It is commonly not until the

second week of the disorder that symptoms of this class assume a

dangerous character ; but at this time, also, they have in general

become little amenable to control. And, accordingly, it is of the

highest importance that the earlier premonitory signs should be unre-

mittingly watched, in order that they may be counteracted while yet

remedies are of avail. Among these signs none is more important

than wakefulness. Unless a certain amount of truly refreshing sleep

be procured, the tone of the nervous system is soon undermined.

Delirium sets in ; at first, in the mild form of slight wandering fancies,

and incoherencies of expression ; but afterwards either furious and
maniacal, or low and muttering, with complete prostration of intellect

;

and this, again, is succeeded by stupor and death, as before described.

To avert this formidable train of symptoms, the practitioner cannot be

too much on the alert. He will daily inquire, minutely, as to the pre-

vious night ; he will observe if the eye be clear, the answers intelligent

and quick, the mind free from fancies ; and if these indications of a
.sound working brain be not present, he will rightly judge that inter-

ference is required to procure repose for the mind, and consequent
restoration to its normal state. Or if there be much headache with
fiushed face; if the senses be excessively acute, the slightest noise or

light producing great disturbance, and all external impressions appa-
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rently heightened—in this case, also, there is need of rest, lest the brain

be rapidly exhausted, and lest delirium, followed by coma, supervene.

The simplest means for counteracting disorder of the cerebral func-

tions, in the earlier stages of fever, are the application of cold to the

head, by means of an evaporating lotion—the hair having been previ-

ously removed ; and the abstraction of all external stimuli, especially

those of light and noise. When however these means fail, it will

frequently be proper to administer a full dose of opium ; a remedy

which may be given at an early period with tolerable freedom although

afterwards its use requires the utmost caution. If headache and flushed

countenance, with other symptoms of excitement, be predominant, a

few leeches may be applied to the temples ; and hyoscyamus may be

given, either instead of the opium, or along with it. Or the opium

may be combined with small doses of tartar emetic ; which seems, in

such cases, to have a valuable soothing property, at the same time

reducing the circulation. If, notwithstanding such remedies, delirium

supervene, and shew a tendency to pass into coma, the secretion of

urine should be carefully looked to, and the bowels kept free, by the

administration of diuretics and purgatives ;
stimulating enemata are

also useful ; narcotics must be suspended ; and blisters may be applied

to the vertex, and to other parts of the body, with the view of rousing

the patient. In this late stage of the disease, however, all remedies

are very commonly productive of but little benefit ; and our main trust

has to be placed on nature's power of endurance, aided by cautious

continuance of the stimuli.

On the subject of Fevers, the student may consult Cullen's Practice of Phj-sic

;

Graves' Clinical Medicine ; Christison, in the Library of Medicine
; TVeedie, in Cyclo-

pedia of Practical Medicine ; Hunter on Inflammation, Part II., chap. ix. ; Thomson

on Inflammation, chap. iv. ; Ti-avers on Constitutional Irritation, Part I., 1826.

CACHECTIC AFFECTIONS.

In the class of diseases now to be described, fever either does not

occur at all, or is so inconsiderable and variable in amount as not to

be characteristic of the affection. Tiiey are all, however, accompanied

by more or less extensive disorder of the organic functions, especially

those of nutrition and assimilation ; by various glandular affections,

particularly of the lymphatic system ;
and, not unfrequently, by vitia-

tion of the blood, which can be proved experimentally to contain some

deficiency or excess of its normal ingredients, or some foreign substance

introduced into the system. According to the Humoralist,?, the

Cachexies are essentially blood diseases; and some have not hesitated to

ascribe the greater part of them to morbid poisons, or matcries morhi,



SCROFULA. 21

inti'oduced into the blood ; thence acting specifically on the different

tissues. Others have expressed a somewhat similar general idea under

the term dyscrasia, which has been applied by many continental patho-

logists to a defective organization, or elaboration, of the circulating fluid.

Such theories, however, have little even of scientific value, in the ab-

sence of direct proof of an essential and primary lesion of the blood,

such as is implied ; while the habitual employment of these terms

tends to restrict our ideas to one field of investigation, and to throw

out of view the possible co-operation of the nervous system and the

solids generally in producing such diseases. Practically, the question

of the proximate cause is important, only when, by a knowledge of it,

we may be enabled to isolate or remove it, or altogether to prevent its

invasion ; and this is the case, in some of the cachectic affections

which will be noticed as the effects of morbid poisons. Meantime, we
are content to consider cachexies in general according to their symp-

toms, without entering far into speculation as to their cause.

The number of the cachectic affections is great, and their symp-

toms very vaiious. They are almost all severe and dangerous ; de-

structive of texture, or of life ; some contagious, some endemic, or

epidemic ; peculiar to certain localities, ages, times, ranks, and condi-

tions of men ; and most of them chronic—developed slowly over a

term of months or years. Some are very amenable to treatment

;

others constitute the most irremediable and fatal diseases which affect

humanity ; and a few belong rather to the history of past ages, than

to the present.

I. Scrofula and Tubercular Disease.

The term scrofula is usually applied to a constitutional affection,

occurring for the most part in early life, of essentially chronic deve-

lopment, and characterized by a tendency to various destructive

diseases of the bones and joints ; often accompanied by enlargement

of the lymphatic glands, and by disorganizing affections of the skin

and raucous membranes—occurring either separately or together, and
without obvious or adequate exciting cause. Under this somewhat
comprehensive definition, it is obvious that a great number of different

local disorders may, and indeed must, necessarily find a place ; and
we accordingly have the term scrofula, and scrofulous disease, applied

by many writers to types of local affection which are only very indis-

tinctly, if at all, connected with a constitutional cachexy. In tlie absence

of more unequivocal signs of constitutional disorder (such as extensive

involvement of the lymphatic system), it is therefore almost essential

to the idea of scrofula, as we have defined it, that there be an asso-

ciation of a number of maladies, pointing to a vitiation of the general

system as their common cause. This rule, however, only applies to
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the well-developed affection
; for, in its early origin, a single local

disorder not unfrequentlj' presents sucli characteristic symptoms, as

enable the experienced practitioner to judge with tolei'able certainty

of the existence of the yet latent constitutional evil.

The frequent association of scrofula with a peculiar form of morbid

product, has been long observed. This deposit, which will presently

be described under the name of tubercle, occurs very frequently in en-

larged lymphatic glands
;
leading to a slow process of suppuration and

ulceration there. It may also affect various internal organs, as the

lungs, brain, intestinal and mesenteric glands ; in which situations it

proves the source of various destructive diseases. We cannot, how-

ever, limit the term scrofula, as some have done, to disorders arising

from tubercular deposit; inasmuch as most affections of the skin,

mucous membranes, and joints, in scrofulous individuals, have no such

origin. Nor, on the other hand, can it be admitted that tubei'culiza-

tion of the internal organs, at least in adult life, is always, or even

generally, a disease of the scrofulous habit. All that can be fairly said

is, that tubercular disease of the external glands is a frequent con-

comitant of scrofula ; as is also a similar affection of the mesenteric

glands. And that, in a certain indeterminate number of instances,

tuberculization of internal organs follows, or accompanies, the charac-

teristic evidences of scrofulous disease
;
while, in others, it is quite an

independent affection. Still, however, as most of the forms of tuber-

cular disease Avhich come under the notice of the Surgeon are distinctly

scrofulous, it is requisite to treat of these affections under one head.

This cachectic tendency is either hereditaiy or acquired. Fre-

quently it may be traced descending from parent to child, from gene-

ration to generation. But, on the other hand, a child may be born,

itself in all respects healthy, and of healthy descent both immediate

and ancestral, and j'et in the course of years come to shew all the

signs of a confirmed strumous diathesis. The circumstances likely to

induce the unhappy change are those of a peculiarly debilitating ten-

dency; exposure to atmospheric vicissitude, by insufficient clothing

and shelter
;
improper and scanty food ;

lingering and wasting disease,

imprudent use of mercury, especially in tender years ; excessive labour,

mental or corporeal ; and habitual deprivation of healthful air and

exercise. Or again, such events may not be the means of inducing

this disorder in a frame previously healthy ; but only the direct and

exciting causes of it, in a system already predisposed by hereditary

taint. The disease is not communicable by contagion or inoculation,

as has been proved by direct experiment ; and it is found to prevail

more in temperate climates, as this, than in either the extremely hot

or cold—variability seeming to be especially favourable to its acces-

sion. It is also more frequent in towns than in llic country; .is
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are all other diseases of debility. Males are more liable to external

scrofula than females ; while these, on the other hand, are more subject

to phthisical disease.* The especial period of accession, even in those

in whom the tendency is congenital, is between the ages of three and

seven years ;
but, indeed, the whole pe]-iod of adolescence is favourable

to its occurrence, the normal balance of health being then more easily

deranged by accidental circumstances than at a more mature age. In

those of confirmed scrofulous habit, the tendency to development of

diseased action varies also according to season. Spi'ing is the period

of exacei'bation ; more especially the month of March. This month

is supposed to represent the maximum of the crisis ;
January and

June its extremes of accession and decay.

The disease may be evinced by outward signs ; and these have

been supposed divisible into two distinct varieties, according to tem-

perament ; the sanguine and phlegmatic. According to Phillips,

however, such artificial division is scarcely warranted by an extended

observation of the disease ; which is found to occur in all tempera-

ments, and in almost all states of the system.

In the sanguine variety the complexion is fair, and frequently

beautiful, as well as the features. The form, though delicate, is often

graceful. The skin is thin, of fine texture ; and subcutaneous blue

veins are numerous, shining very distinctly through the otherwise

pearly white integument. The pupils are unusually spacious ; and the

eyeballs are not only large but prominent, the sclerotic shewing a

lustrous whiteness. The eyelashes are long and graceful—unless

ophthalmia tarsi exist, as not unfrequently is the case ; then the eye-

lashes are wanting, and their place is occupied by the swoln, red,

unseemly margin of the lid.

In the phlegmatic form, the complexion is dark, the features dis-

agreeable, the countenance and aspect altogether forbidding, the joints

large, the general frame stinted in growth, or otherwise deformed from

its fair proportions. The skin is thick and sallow ; the eyes are dull,

though usually both large and prominent ; the general expression is

heavy and listless
; yet not unfrequently the intellectual powers are

remarkably acute, as well as capable of much and sustained exertion.

The upper lip is usually tumid, so are the columna and alae of the

nose, and the general character of the face is flabby ; the belly inclines

to protuberance ; and the extremities of the fingers ai'e flatly clubbed,

instead of presenting the ordinary tapering form.

These characters are accompanied by others, referrible to the

• Tlie reader will find an able discussion of tlic causes of sci-ofula in the work of Mr.
Benjamin Phillips, " Scrofula, its Nature," &c. Its tendency is to limit vei-y much the
supposed influence of hereditary predisposition in regard to this disease. In connexion
with this subject, also, sec Dr. Walshc's Report on Phthisis; in British and Foreign
Mcdico-Chirurgical Review for January 1849.
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internal organs ; and which, though not distinctly moi-bid, generally

indicate the approach of the disease. Digestion is weak and imperfect

;

and this is indicated, as usual, by abnormal states of the tongue and

bowels. The muscles are soft, flabby, and weak ; the blood is thin

and watery ; the general circulation denotes debility, and is liable to

oft-recuri'ing derangement ; the extremities are cold ; and in short

there are a greater or less number of the usual indications of want of

tone, and general weakness.

Added to these signs, there are oft-recurring morbid conditions,

which, although not individually of great importance, yet serve collec-

tively to point out the general functional disoi'der. The mucous

membranes are very liable to derangement ; there are frequent dis-

charges from the nose, ears, or eyes ; the tonsils become enlarged

;

and the air-passages inflame from the slightest causes. The stomach

and bowels are more and more disordered ; the tongue is generally

foul ; the cutaneous perspiration is said to be unduly acid, and loaded

with sebaceous matter. All moi'bid actions too, are apt to a,ssume a

chronic and obstinate type ; very different from what is observed in

the healthy individual.

As the disease makes progress, the cervical glands commonly be-

come swollen ; the mesenteric glands also are more or less affected

;

and tumidity of the abdomen increases. The enlargement of the

cervical glands is at first perfectly painless, and without any mark of

increased vascular action. Afterwards, however, a low form of

inflammation attends the progress of the swelling ; and an abscess is

slowly formed, with some degree of redness, pain, and heat of the

part. The tumour enlarges and softens, presenting a rounded surface ;

not conical, as in the acute abscess—to be hereafter described. The

skin, if not opened with the knife, soon ulcerates ; and a discharge

of yellowish, curdy, semi-fluid matter takes place, which consists of

pus mixed Avith the peculiar deposit of tubei'cle. The ulcer thus

formed is slow to heal. Its surface, of a yellow or pale-red hue, after

a time produces granulations ; tall, few, pale, flabby, lowly organized

and vascularized, possessed of but little sensibility, and not effectual

towards cicatrization. Closure advances tediously and imperfectly ;

is long of being completed
; and, Avhen completed, is unstable and

imsatisfactory. The cicatrix is blue, soft, and liable on the lea.st

reaccession of vascular excitement to be undone by ulceration ; the

ulcerous part has been covered over by a film, but not truly healed.

Areolar tissue, or any other superficial texture infiltrated by tubercular

matter, is incapable ofproducing a permanent and satisfactory cicatrix

—

white, firm, and depressed. To effect this, the infiltrated part must

be removed, by the act either of the surgeon or of Nature*—by caustic,

• " By Nature I alwfl3-8 moiui a certain assemblage of natural causes, whicli, tliougli
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or by spontaneous disintegration ; on a firm foundation alone can the

true reparative structure be raised.

Even when an apparently satisfactory cicatrix has been obtained,

the cure is not to be regarded as comiDlete ;
for, if the constitutional

vice retuain unremoved, as too frequently is the case, disease is likely

to return in the original site, as well as elsewhere. In treatment,

therefore, our attention must be directed fully more to the system than

to the pai-t ; and also, the constitutional care must be maintained long

after healing of the local disorder.

The most serious complications of scrofulous disease, however,

which come under the care of the surgeon, are the aflFections of the

bones and joints. They generally arise from slight injuries ; but still

the result is very much out of pi'oportion to the cause. They are

sometimes of a peculiar character ; but frequently do not differ essen-

tially from ordinary inflammatory affections, except in being slower

in progress and more obstinate in cure. The affections of the eye and

skin, in the scrofulous, are also peculiar ; and, with the othei'S, will be

adverted to hereafter.

Tubercle, the morbid deposit so often found in scrofulous glands,

as well as in internal organs, is a substance presenting very imperfect

organization. In its most recent form, it aggregates itself into small,

rounded, or irregular-shaped masses, not larger than a pin's head. In

the lymphatic glands, these are always of an opaque yellowish colour,

and disposed to soften ; in the lungs, and other organs, they are some-

times peaxly or semitransparent, and of considerably firmer consistence.

These masses become large, and confluent ; at the same time soften-

ing, and assuming a yellower appearance. Finally, a considerable

mass breaks down into the flaky and curdy pus before mentioned, and

is evacuated.

When microscopically examined,

tubercle presents numerous corpuscles

of a size varying from thatof the blood-

globule to twiceitsbulk, slightly angular

or oblong, and having a very imperfect

destitute of reason and contrivance, are directed

in tlie wisest manner, wliilst they perform their

operations, and produce their eflfects. Or, in

otlier words, that Supreme Being, by whose power all things are created and preservetl,

disposes them all in such manner, by His infinite wisdom, that they proceed to theii'

appointed functions with a certain regularity and order, performing nothing in vain, but
only what is best and fittest for the whole frame of the universe, and then- own peculiar

nature ; and so are moved like machines, not by any skill of their own, but by that of the

artist."

—

SydeiJiam.

Fig. 1. Tubercle corpuscles, and granules, &c., from a soft tubercular mass in the

lungs.

—

Bennetl.
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organization ; the cell wall enclosing only a few granules, without any

appearance of a distinct nucleus. These corpuscles are mixed with

Kg. 2. Fig. 3. Fig. 4.

more or less of the fibrous tissue of the part ; and sometimes with

the elements of pus, and other inflammatory exudations, which will be

afterwards described.

In the internal organs, tubercular deposits do not ditfer materially in

constitution from those in the external lymphatic glands. In both

situations their progress is usually the same ; it is, however, to some

extent modified by the nature of the part wherein the tubercular matter

is deposited. In the lungs the masses of tubercle seldom attain a con-

siderable size without softening ; and as the debris of the softened

tubercles is discharged by the bronchi, along with the remains of the

pulmonary tissue, an ulcerous excavation results, Avhich is usually

called a vomica, or tubercular cavity. These excavations are generally

formed first at the upper part of the lung ; they are seldom isolated,

and often break into one another, causing by their rapid extension

hectic fever, copious expectoration of pus, often considei'able hemor-

rhage, and finally death, either by long-continued exhaustion, or by

some accidental inflammatory complication. This deposition and

excavation of tubercular deposit in the lungs forms the chief feature of

the disease known as phthisis pulmonalis, which is not unfrequently

developed at all ages before the middle period of life, in persons in

whom the scrofulous taint is strongly marked, as well as in many
others who have given no external indications of this constitutional

condition.

In the mucous membrane of the intestines tubercles are very

frequently found ; and by their softening and disintegration open

ulcers are produced, which in the great majority of cases undergo

progi'cssive extension, and by producing diarrhoea contribute greatly

to a fatal result. Intestinal tubercles are commonly formed secondarily

to those in the lungs ; and are often accompanied by a tubercular

state of the mesenteric absorbent glands.

In the serous membranes, especially the peritoneum and pleura.

Fig. 2. Tubercle corpuscles from a mesenteric gland.

Fig. 8. Scrofulous pu.s from a lymphatic gland.

Fig. 4. Tubercle corpuscles from tlie peritoneum, a. The same after the addition of

acetic acid.

—

Bennett.
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tubercles not unfrequcntly form ; and in these situations they have

little tendency to soften and ulcerate, as in other parts of the body

above mentioned. The destructive tendencies of tubercles in the

serous membranes arise from their being accompanied by chronic

inflammatory eifusions, which may either be fatal directly by inter-

fering with the functional activity of important organs, or indirectly

by exhaustion and fever.
]

In the brain and its membranes, tubercles occasionally soften and i

foi'm abscesses ; more commonly, however, they are fatal at an early

stage of their development by interference with the functions of the

organ, and in the majority of cases by producing eflfusiou into the

ventricles, or hydi'ocephalus. This form of tubercular disease is most

common in infants and young children.

In the internal, as in the external parts of the body, tubercular de-

posits not unfi-equently heal, or become inactive. The healing process

is always slow ; and after ulcers have been formed, or tubercles have

been extensively deposited, it is very uncertain ; a stationary or retro-

grade condition of the affection being often followed by renewed activity

and progi'ess. The healing process is rarely, if ever, accompanied by

resolution or absorption of the tubercular masses, although these may !

totally disappear fi-om the tissue by ulceration, and be eliminated

from the system. More commonly some of the tubercular masses are

found to remain, even after an apparently perfect cure of the affec- !

tion, in the form of hard, gritty, or chalky masses, generally surrounded i

and separated from the normal tissues by a fibrous cyst ; and these
j

bodies, although perfectly unorganised, may lie latent in the organs

for an indefinite period without giving rise to any inconvenience. It

is weU ascertained also that tubei'cular excavations in the luno-s, even

when of large size, occasionally heal, either by gradual contraction and
i

obliteration, leaving a fibrous cicatrix; or by the formation of a

smooth lining membrane, continuous with that of the bronchi, and
resembling, in some degree, the structure of a mucous membrane.

Of all the forms of internal tubercle, that of the lungs is the most i

frequent and the most extensively fatal. It is not common, however,
for tubercles to be present in one organ without the participation of

others in the morbid condition. And the surgeon will do Avell to

keep this in mind when called upon to treat external tubercular affec-

tions
;
especially if severe operations are required. Many a patient

has suffered amputation of a limb, or excision of a joint, in whom the

external and more apparent disease was the least part of the affection,

and in whom the constitution, enfeebled and destroyed by a wide-
spreading disorder, was little adapted to bear the shock of an opera-

tion. It should therefore never be forgotten that, iu adults, tubercle

very seldom manifests itself in any part of the body without the lungs

I
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being afFected
; while in infants or children, the lungs, bronchial

and mediastinal glands, intestines, mesenteric glands, and the brain,

are frequently the seats of this morbid deposit, which in any or all of

these situations may be pursuing its destructive course while the

careless or ignorant surgeon is fixing his whole attention on a gland

or joint.

Treatment of Scrofula.—This is both local and constitutional ; the

latter the more important, as already stated. In most diseases, and espe-

cially in this, prevention will be found better than cure. When a child,

therefore, is born of strumous parents, all those circumstances formerly

noticed as likely to induce development of the disease, a tendency

towards which is presumed to be congenital in the patient, should be

most carefully avoided. And, in accordance with the view taken of

the cause of the depraved tendency or state of system, it is plain that

the line of treatment, whether preventive or curative, should be

tonic. This best consists, not in medicine, but in due regard to food,

bowels, skin, air, exercise, and climate. The food should be in suffi-

cient quantity, generous and nutritive, yet simple, and not in such

amount as to exceed the power of digestion. The bowels should be

kept in a regular and normal state, by attention to diet and exercise ;

assisted, if need be, by simple laxatives
; purgatives, and more espe-

cially mercurials, being avoided, unless in urgent circumstances.

Mercury is justly held to be injurious in the scrofulous diathesis, more

especially when used so as to produce its constitutional effect ; except

when acute inflammatory action has seized upon an important and deli-

cate tissue; and even then it must be used warily—for scrofula greatly

modifies that tolerance of the remedy which inflammation would other-

wise engender. Purgatives, on the other hand, are dangerous, because

likely to induce tubercular deposit in the mucous membrane of the intes-

tinal canal, or to cause softening and suppuration of deposit which may
have already occurred there. The skin is kept warm, by sufficient cloth-

ing—flannel not omitted ; and clean and perspirable, by daily bathing as

well as ablution. The bath should be cold; and sea-water is to be pre-

ferred, when season and other circumstances are favourable. Reaction

is the object of the bath; and when this fails, either altogether or in

part, bathing should be abandoned ; perseverance would occasion more

harm than benefit, exerting a depressing and relaxing influence instead

of one that is tonic. Within doors, the patient should be at all times in

an atmosphere which is dry, pure, and often changed by ventilation ;

and exercise in the open air should be daily practised, short of actual

fatigue. If possible, a climate should be made choice of which is drj',

bracing, temperate, and free from sudden yet habitual vicissitude.

Should the disease threaten, notwithstanding, this regimen is to be

assisted by selections from the class of simple tonic medicines—bark,
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cascarilla, calumba, rhubarb, &c. Alkalis also, cautiously and occa-

sionally administered,* are usually found of service ; not only as neu-

tralizing acid to which the patient is especially liable, but also seeming

to exert a beneficial influence on the blood.

But there are certain remedies which aspire to the rank almost of

specifics in this disease ; and the foremost of these are the preparations

of iodine, more especially the iodide of potassium. This medicine is

given in solution, in doses of from gr. i. to gi'. iii. thrice daily
;
watching

the effect, so as to avoid the somewhat violent physiological result

which continuance of full doses is apt to induce. The beneficial ope-

ration sometimes seems to be increased by combination with cantharides.

'

Iron, likewise, is much in favour ; not only as an excellent tonic, but

also, like the alkalis, as having a beneficial influence on the blood ;

probably augmenting the red corpuscles—as well as the proportion of

fibrin, indirectly through its general tonic effect. Iodine and iron may
be happily combined. The iodide of iron may be given in the solid

form, or a.s a syrup ; the latter is usually preferred. Sometimes it

may be usefully combined, or alternated, with sarsaparilla—a medi-

cine also far from valueless in the treatment of struma. The muriates

of lime and barytas once held a high reputation, but latterly have

fallen into sad, and it is to be feared, not undeserved neglect. Walnut
leaves, in the form of extract, have also been brought prominently

forward ; but their reputation has still to be made. Cod-liver oil is

the most recent of the list ; and its claims have been maintained by
both theory and experience. Benefit may be expected from the pro-

portion of iodine it contains. But besides—in scrofula, it is said that

" the nitrogenized elements of nutrition are in excess ; the evacuations

even become albuminous, and are glairy like white of egg ; gradually

the albuminous principle of the blood becomes predominant ; at the

same time the fatty or carbonized principle disappears, and emaciation

takes place ; at length albumen is deposited in the textures, constituting

tubercular deposits. The whole of this process is evidently one of

perverted nutrition ; and that this is owing to an absence of the car-

bonized or oleaginous elements, and an excess of the nitrogenized or

albuminous, must be evident. The indication of cure then, under such
circumstances, must be to introduce into the system the first named
principle, namely, fluid fat, or oil, in order that it may combine with

the excess of albumen, and constitute a healthy blastema for the sup-

port of nutrition."! By whatever theory its action is explained, there

is no denying the fact, that this medicine is of much virtue in scrofu-

• Long continuance of alkalis, it is well known, seldom fails to bring the strongest
system into a state of asthenia.

t Bennett, on Cod Liver Oil, 1841. See, also, by same author, Remarks on the
Treatment of Phthisis.—Monthly .Tournal, March 1850, p. 236, et seq.
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lous disease; alleviating the symptoms, fattening the patient, and
improving the general tone of system. To all ages it is suitable, but

especially to the young ; given in such doses as the stomach will

bear, and generally found to sit most lightly when taken shortly after

meals. Sometimes it causes nausea, with loss of appetite ; and then

it must be discontinued, at least for a time ; the syrup of the iodide

of iron, or some other substitute, being given meanwhile. Or other

substances may not unsuitably supply its place ; as cream, butter, fat

of bacon, &c.

The local treatment varies, according to the stage of advancement.
—-While the deposit is yet I'ecent, and the enlargement chronic and indo-

lent, it is usually our object to effect discussion. The preparations of

iodine are used both externally and internally, with this view ; as in

the case of chronic abscess ; and the form of ointment, applied by

fi'iction, is not objectionable here, inasmuch as there is less risk of

over-stimulation being thereby induced. Discussion having failed, then

suppuration is to be sought for rather than di-eaded ; and, if possible,

it is made to occur within the tuberculated part, in order that full

disintegration and removal of the morbid product may ensue.

But, in scrofulous patients, small abscesses not unfrequently form,

unconnected with tubercular deposit. These are amenable to ordinary

rules of treatment ; and when they are situated in a part habitually

exposed, as the face or neck, a small opening should be very early

made, so as to limit suppuration, favour contraction, and avoid the

deformity of a large, irregular, and depressed cicatrix.

Usually, suppuration is secondary to the deposit ; the abscess is of a

chronic nature even from the first, and approaches the surface slowly,

with a broad front, enlarging almost equally in all directions. If

still anxious to avoid an unseemly mark, an early and minute opening

naay be made ; but the result is likely to be only partially successful.

It is better practice to delay evacuation until the skin has been

thinned, and until an opportunity has been afforded for disintegration

of the tubercle being at all events efficiently commenced, if not per-

fected. Caustic potass is then used as the opening agent ; destroying

attenuated skin so far as may seem necessary, and, if need be, at the

same time making a destructive thrust into the tuberculated part.

The matter is evacuated, and the diseased texture sooner or later

comes away ;
granulation is in due time commenced, and the ordinar}'

means are then adopted to favour its progress and comjjletion. Con-

stitutional treatment is maintained, uninterrupted ; and must be long

persevered with, after apparent local cure ; for, in the general system

is the true seat of the disorder.

It is almost unnecessary to state that chronic enlargements of

lymphatic glands, by tubercuhir deposit, as in llie neck, are not to be
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made the subject of severe surgical operation. Discussed they may
j

be ; or by suppuration they may be broken down and extruded ; but !

extirpation is in truth but a bloody, reckless, and unwarrantable i

cruelty; injurious to patient, surgeon, and surgery.
{

The student may consult the following works, selected from the very widely extended

literature of Scrofula. On the General Subject ;—Cullen's Practice of Medicine ;
Alison's

Pathology and Practice of Physic; Watson's Lectures on the Practice of Medicine;

Phillips—On the Nature, Causes, and Treatment of Scrofula, Lond., 1846, (particularly

excellent on the causes and symptoms) ; Lebert—Maladies Scrofuleuses et Tuberculeuses,

Paris, 1849 ; Bennett (J. Hughes), paper in Monthly Journal for March 1850. On the

Structure and Chemistnj of Tubercle .-—Lebert—Physiologic Pathologique, Paris, 1845 ;

Vogel—Pathological Anatomy, translated by Dr. Day, Lond., 1847; Glover— Treatise

on Scrofula, Lond., 184G ; Bennett—On Cancerous and Cancroid Growths, Part II.

Edin., 1849 ; and in the article above mentioned.

2. Cancer and Cancerous Cachexy.

Cancer, when used as a general term, is applied to certain local

growths, or tumours, known by experience, among other dangerous

and fatal characteristics, to be frequently accompanied by a tendency
,

to the development of similar morbid growths in a great variety of

tissues and organs. Partly from this known tendency, and partly

from the very peculiar and destructive character of the local lesions,

which seem to have a power of converting all the tissues around them
:

into diseased structures similar to themselves, the growths to which
i

this name is given have earned for themselves in a special manner the

name of Malignant—which was formerly bestowed, somewhat vaguely,
j

on all lesions resulting in great and in-esistible destruction of parts.
^

The same circumstances have given rise to the doctrine, universally I

received by surgeons, that these varieties of morbid growth are con-
,

nected, in some inscrutable way, with a constitutional affection ; which i

is to be regarded as either the cause of the primary local lesion, or its

immediate and inevitable result. It is true that the first beginnings of

this constitutional disorder are of the most obscure kind ; that its

nature, causes, signs, and relation to the local aflPection, have been the

subject of endless controversy; that the discussion of the cancerous or

non-cancerous properties of many growths still agitates the seats of

medical learning; yet, amid all these elements of obscurity and con-

fusion, it is impossible to overlook the important practical fact, that
|

while some tumours are limited in their reproductive faculty, and
j

circumscribed in their mode of growtli, there are others whose exten-
|

sion no organ or tissue can effectually resist; and wliich, while they

destroy all around them, are surely followed, in course of time, by the

invasion and destruction of distant textures, and by development of the '

formidable symptoms of a wide-spread and fatal disease. The condi-
|

I
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tion of the system, implied in these phenomena, is rightly considered

to be a cachectic affection ; and although the first evidences of the

local disease often precede the apparent constitutional derangement, it

is extremely probable that the latter may exist in a latent form prior

to the former, and may be the cause of its peculiar tendencies.

It is indeed impossible to state any signs by which the cancerous

diathesis, or constitution, may be recognised, before invasion of the

local disease. Repeated failures, however, in attempts to eradicate

this by the knife, even where the external manifestations of it are most

easily reached, have in late years tended very much to confirm the

idea of a vitiation of the constitution presiding over its earliest develop-

ment. The peculiarities of the anatomical and sensible characters of

the growth, and its differences fi'om all the normal structures of the

body, as well as from the adventitious structures of ordinary or even

tubercular disease, seem also to point to some constitutional condition

as its cause. The natui-e of that condition is wholly unknown ; but

its local and general manifestations will be discussed hereafter, in the

section on Tumours.

The distinction between the scrofulous and cancerous cachexies lies,

chiefly, in the peculiarities of the local derangements. But it is also

to be observed that, in scrofula, the changes in the lymphatic glands

have usually much less relation to the other local affections than in

cancer ; in which latter, the glands leading to the part primarily affected

are invariably the first to become enlarged. Moreover, in scrofula,

the assimilating organs are usually early involved, and emaciation is

the result. In cancer, on the other hand, emaciation is by no means

a constant symptom—at least till the most advanced stage ; while a

certain sallowness and pe-

culiarity of complexion,

supposed by some to be

quite characteristic of

malignant disease, is apt

to attend the develop-

ment of the cachexy,

even before the digestive

functions have materially

suffered. Low forms of

febrile action, most com-

monly of the hectic type,

are common to both

affections ; and wide-

spread functional de-

rangement, Avith all the varied forms of constitutional irritMion, is

found in both
; especially in the advanced stages.

Fig. 5. Simiile and cdiiipound cancer colls from cancerous iluodcniini.— /icnncM.

Kg. 5.
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Cancerous growths, like tubercular, and some inflammatory pro-

ducts, ai-e characterised by a great abundance of nuclei and cells.

Without anticipating the discussion of their anatomical elements,

which will be found in a future part of the work, we may here

state that the cell structures in cancer are usually of a much more

highly developed kind than those found either in normal textures,

or in other adventitious products. The annexed woodcut may be

considered as a representation of these structures in their most charac-

teristic forms.

The literatiu-e of cancer ^Till be found very ably digested in Dr. Walsbe's Treatise on

that disease. The most laborious recent researches on the subject— especially in regard

to the minute structural anatomy—are those of Dr. Bennett, On Cancerous and Can-

croid Growths, Edin. 1849; Lebert, Traite Pratique des Maladies Cancereuses, et des

Affections Curables Confondues avec le Cancer, Paris, 1851. See also Miiller on Tumours,

translated by West.

3. SyphiKs, and other- Morbid Poisons.

In syphilis, a disorder produced by impure sexual intercourse, we
have an example of constitutional affection developed obviously as

the result of a poison introduced into a part, and capable of being com-

municated jfirom one individual to another. The phenomena attending

the development and propagation of a contagious virus, are perhaps in

no surgical disease so well illustrated as in this. We have first the

primary symptoms, or those occurring in the part to which the jDoison

is applied, and in no long time after its application ; consisting of

ulcers and inflammatory affections, commonly on the exposed surface

of the glans penis, in the male—or on the labia, vagina, and os uteri, in

the female. Next, we usually have affections of the lymphatic system

in the neighbourhood of the part ; enlargement and inflammatory

swelling of the inguinal glands, or bubo. And, after the lapse of a

certain time, we may have the constitutional affection, displayed in the

form of eruptions on the skin, ulcers of the throat and larynx, and

affections of the bones and periosteum ; constituting the different varie-

ties of what is known as secondary and tertiary syphilis. They may
be attended by more or less of fever; which, however, is always

accidental, not unfrequently absent for long periods, and cannot be

regarded as characteristic of the affection.

The nature and treatment of syphilis will receive consideration

hereaftei".

The constitutional effects of poisons are as various as the modes of

their introduction into the system. Those possessing any interest for

the surgeon will be noticed in future parts of this work. In the

meantime, it may be said that in some, (as will be seen in the case of

poisoned wounds) the symptoms are those of acute febrile disease ; in
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Others (as gangrenous aflf'ections, with great emaciation, produced by
ergot of rye) they have more of the cacliectic chanicter ; and some
disorders referrible to poisons (liydrophobia, lead and mercurial palsy,

&c.) would more properly be included under the class of nervous

affections.

In this place it may be sufficient to refer tlie student to the works of Travers and
Carmichael on the Venereal Disease ; to the Treatises of Bacot and Acton—the latter

with plates, 1841 ; to Ricord, Traitd des Maladies Veneriennes, Paris, 1839 ; and Lcttres

sur le Syphilis, Paris, 1852 ; and to Lectures by Mr. Lane, in the Lancet for 1841-42.

4. Rheumatism.

In the disease called Acute rheumatism, we have one or more joints

of the limbs affected with pain, stitFness, and swelling; frequently, also,

with all the other symptoms of acute inflammatory action. This, how-

ever, is peculiar in character. It commonly affects a number of joints

at once—generally the larger ones, as the knee, shoulder, and hip ; but

often also, in confirmed cases, the joints of the wrists and fingers

—

less fi'cquently, those of the toes. Although characterised, too, by

extremely acute suffering, it does not commonly pass on to the rapid

disorganization, by abscess or ulceration, which so much derangement

would be likely to produce under ordinary circumstances. On the

contrary, it has a comparatively slow and lingering progress ; three,

four, or six weeks being almost the shortest time of cure. And,

besides, it is very apt to degenerate into chronic states, in which,

without any manifest swelling, the pain and stiffness continue ; and

slow disorganizations and deformities, not only of the joints but of the

ends of the bones, are the result. This constitutes the extremely fi-e-

quent affection

—

Chronic articular rheumatism.

Along with such symptoms, we have those indicating constitutional

disorder; which, however, are mostly secondary. There is often

extremely acute fever at the beginning, and in the exacerbations

;

while, on the other hand, all the chronic changes are effected almost

in the absence of any perceptible fever. There is frequently a foul

tongue, an acid taste in the mouth, and a highly loaded state of the

urine, in Avhich lithate of ammonia is thrown down as a sediment in

great abundance. The secretions of the skin are also said to be unu-

sually acid. If blood be drawn in the acute stage, it presents an

amount of fibrin almost peculiar to this disease, and concretes itself

into an exaggerated form of the buffy coat—hereafter to be described

as common in inflammatory blood.

In the chronic form of the disease, these constitutional symptoms

are not unfrequently absent, or present only in a very slight degree.

Still, the general diffusion of the local affections, and their evident
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peculiarities as compared with ordinary inHaiumations, indicate in

rheumatism a distinct constitutional tendency ;
probably entitled to

rank intermediate between the cachectic and febrile disorders, and

requiring its own modifications of treatment.

A very dangerous peculiarity of rheumatic affections, is one only

of late properly appreciated ;
namely, their tendency to be accompanied,

in a very large proportion of cases, by diseases of the heart ; either

endocardial or pericardial. Such diseases, although not often fatal in

the early stage, are dangerous in their ultimate tendency; and demand,

therefore, great attention in the management of rheumatism.

The remedies employed in acute and chronic rheumatism are

exceedingly numerous. The usual antiphlogistic treatment must be

pursued in acute cases. But many practitioners fear the effects of too

great bleedings in this disease, as predisposing to the cardiac affection

;

and, especially if any signs of this exist, prefer calomel and opium,

used so as to produce moderate salivation continued for some time.

In addition to these remedies, or in place of them, aconite, nitrate of

potass and other salines in large doses, colchicum, lemon juice, opium
alone or in the form ofDover's powder, digitalis, &c., have been strongly

recommended ; as possessing more or less virtue against the specific con-

stitutional tendency. While, in the chronic form, frequent warm baths,

Dover's powder, colchicum, guaiacum, iodide of potassium, and sar-

saparilla, are deemed useful
; singly, or combined. The proper selection

from among such remedies generally requii-es, in each individual case,

much tact and experience.

In all cases, the rythm and sounds of the heart should be anxiously

and frequently investigated ; Avitli a view to discovering the earliest

signs of disease there. In the acute forms, indeed, such an investiga-

tion should be made from day to day ; as a few hours may produce
changes of the utmost importance. And this is one of the instances in

which the surgeon who is ignorant of, or forgets, the connexion
between his art and that of medicine, may fall into lamentable errors ;

by keeping his attention too exclusively fixed on the symptoms of

external disease, which are often, in this affection, its least dangerous
part.

5. Oout.

This is another general disorder indicated by affections of tlic

joints, and also by a wide range of constitutional disturbances ; chiefly

falling under the eye of the physician, to whom, much oftener than to

the surgeon, the care of the gouty constitution is confided. Some
acquaintance with this, however, is necessary to the latter; not only
on account of the articular affections, but also because of the frequent
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connexion of tlie disease, in its later stages, with calculous disorders

of the kidneys and bladder.

Gout scarcely ever appears, in a marked form, in the earliest

periods of life. In the majority of cases, it makes its first decided

invasion in those who have passed the fortieth year ; although it is not

positively limited to this or any other period. It occurs, for the most

part, in the higher classes of society ; or in those of the lower ranks

vp^ho are too abundantly supplied with stimulating diet, and have com-

paratively little exercise or bodily exertion. In the labouring class,

it is almost unknown ; and even among the manufacturing population

it is very rare ; while it finds ready victims in the rich man, and in the

attendants who minister to liis worldly display—equally exempt from

the necessity of actual labour, and often equally neglectful of that

moderation and temperance in living which are absolutely necessary for

the preservation of health.* The statesman, too, and the literary man

—

with all others who, in affluent or easy circumstances, have to perform

much labour of the brain, or endure much anxiety—are, unless early

inured to habits of much temperance, not unlikely to become the sub-

jects of gouty disorder. The disease is, moreover, moi'e distinctly

influenced by hereditary pi'edisposition than perhaps any other malady;

and is not unfrequently known to exist in a family for numerous suc-

cessive generations ; sometimes, it is said, missing one genei'ation, but

only to fall upon the second with unabated violence. It is besides

peculiarly a disease of the male sex ; females being attacked in very

small proportion—probably in consequence of their generally more

abstemious mode of living. In the hospitals of this country, with the

exception of some in London, it is almost unknown.

Gout may be either regular or irregular; the former term being

applied to its most ordinary mode of accession, in the joints of an

extremity ; the latter to various other affections which may take the

place of the regular paroxysm—subject, however, to the constitutional

cachexy, and followed, not unfrequently, by the regular disease. Into

these it is not necessary to enter here. Suffice it to say, that numerous

forms of neuralgia, or nervous pain, in many parts of the body,

dyspepsia of various kinds, biliary derangements, oppressions of the

central organs of circulation and respiration, have been described as

preceding, or at different times following, the gouty paroxysm as de-

veloped in its regular form. This latter usually makes its attack in

the spring of the year ; ushered in by more or less gastric derange-

ment. It most commonly seizes upon the great toe of one or other

* I wa"* once gravely consulted, by an old coaclnnan in a soniewliat too liberal esta-

blishment, as to whether " butcher meat five limes n-day were wholesome." Of late, he

said, ho had thought it " rather heating."
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foot; but may, in particular cases, atFect other joints, as those of

the hand, elbow, wrist, or knee ; almost always, however, selecting

the smaller joints as the point of invasion. The paroxysm is attended

with great pain, and, in the majority of cases, with distinctly inflam-

matory swelling and redness; but these last symptoms are not

invariably present, at least in the earlier attacks. The pain usually

comes on in the middle of the night ; often towards morning. Next

day, there may be swelling and redness ; but as these extend, the

pain is usually relieved, and, with it, the dyspeptic symptoms which

heralded the attack. The paroxysm and its etFects commonly last

at lea.st several days, before the part resumes its natural condition ;

and it is frequently observed, that afterwards the general health is

better than it had been for some time previously. Recurrence of

the paroxysm, however, after a longer or shorter interval, is almost

certain ; unless stringent precautionary measures be adopted. Or the

disease may pass into some of its irregular or atonic forms, in which

the internal organs are the subject of attack; and serious consequences

may result.

The gouty constitution is marked by various signs ; none of which,

however, are so constant as to be entirely trustworthy in any particular

case. The constitutional character of the affection is presumed—first

from its tendency to I'ecur and to assume many different forms ;

secondly, from its connexion with hereditary predisposition, improper

regimen, and other constitutional causes
;
thirdly, from the co-existence

of various habitual alterations of secretion—which may be considered

as, in most instances, the indications of an improper assimilation. One
of the most frequent and constant of these is the tendency to an undue

generation of uric acid, both in the urine, and, as has lately been shewn

by Garrod, in the blood. It seems most probable that this substance

is produced at the expense of the urea ; in which form the greater part

of the effete nitrogenized tissues of the body are, in the normal state,

thrown out of the system. Some have considered the uric acid to be a

true blood-poison ; and, as such, the cause, or materies morhi, of gout.

But this has never been proved at all satisfactorily ; while many patho-

logical facts render it more probable, that this vitiated secretion is a

consequence, rather than a cause of the disease.

The increased formation of uric acid, in gout, is important to the

surgeon in two points of view. In the first place, it forms in conjunc-

tion with soda (urate of soda) a great pi-oportion of certain concretions,

which under the name of chalk-stones have long been known to attend

the ultimate disorganization of gouty joints. Secondly, it constitutes

one form of gravel, or urinary calculus ; an affection to which the gouty
are specially subject, and which leads to most distressing symptoms,
frequently requiring surgical interference.



38 SCUUVY.

Management of the gouty constitution depends essentially upon a

proper regimen being strictly maintained. But it too often happens,

that the subjects of this disease are affected with a voluptuous inacti-

vity of mind, which frustrates all the efforts and advice of the most

judicious practitioner. In the early stages of the affection, however,

its recurrence may almost invariably be prevented, or delayed for a

considerable time, if the patient can be induced to adopt a moderate

system of diet, Avith regular habits of exercise. And this must be

insisted on by the practitioner, as a part of the treatment paramount

to all others. In the management of the paroxysm, a vast variety of

measures have been recommended ; but the enumeration of these

belongs rather to a medical than to a surgical treatise. The treatment

of the arthritic and calculous disorders will be discussed hereafter.

Out of the ample range of literature connected with Rheumatism and Gout, the stu-

dent may consult CuUen's Practice of Physic ; Graves' Lectures on Cliuical Sledicine

;

Scudamore on Gout, Lend., 1817 ; Prout on Diseases of the Urinary Organs, Lend.,

1849; Todd on Gout and Rheumatism, Lond., 1843; Macleod on Rlieumatism, Lond.,

1842 ; Chomel—Clinique Medicale, Paris, 1837-40 ; BouiUaud du Rhumatisme Articu-

laire, Paris, 1840, (especially in connexion with diseases of the heart) ; Latham on Dis-

eases of the Heart, Lond., 1845 ; Gairdner on Gout, Lond., 1851. Perusal of Sydenham's

personal experience of Gout will also well repay the reader's labour.

6. Scurvy, and other Hemoi-rhagic Affections.

There are several constitutional disorders in which the blood

appears to be so altered in quality, or the vessels so much weakened,

that extravasation readily takes place in various parts of the body.

In so far as these beai' upon the subject of external hemorrhages, they

will be discussed afterwards, under the title of the Hemoirhagic Dia-

thesis; a condition which not unfrequently interferes most seriously

with the surgeon's curative efforts, besides forming a spontaneous

source of danger. One of the most common indications of such affec-

tions is extravasation of blood into the tissue of the .skin, in the form

of purple spots (jpetechia^) seen beneath the epidermis, and sometimes

in larger patches or strips of a similar colour (vibices). These blotches

constitute the disease called Purpura, which is sometimes simple and

manageable, but not unfrequently accompanied by a tendency to bleed-

ing from the mucous membranes, especially those of the nose, bronchi,

and intestines ; or with a low type of fever, terminating cither in fatal

hemorrhage, or in typhoid symptoms. The nature of these affections

is very obscure.

Sciu'vy is one of the hemorrhagic cla.ss of disca.ses, which has

attracted much notice by its epidemic occurrence ; and presents

some very peculiar features. Until within the last few years, it was

consi<lered by most mediciil mon in this country to have almost dis-
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appeared, at least in its more aggravated and epidemic forms, from

the catalogue of modern diseases ; under the influence of increased

civilization and medical knowledge. But its late recurrence in various

countries in Europe and America, and to a marked extent in our own

hospitals, has shewn that it is not confined to any period of human his-

tory ; and that its original and general character as a maritime disease,

from which its name of sea-scurvy is derived, is much too limited.

Scurvy is characterized by a spongy state of the gums, which

become livid and sore, ulcerating and sometimes sloughing, bleeding

on the slightest touch, and by their relaxation causing looseness of the

teeth ; also by blotches and swellings in the subcutaneous areolar tissue,

particularly in the hams and calves of the legs ; the swelling often

hard and firm, and presenting much the appearance and colour of the

ecchymoses proceeding from a blow. With these enlargements there

is commonly the appearance of petechias over various parts of the

skin ; and occasionally, though not so frequently as in many other

hemorrhagic diseases, there are bleedings from the mucous mem-
branes. These symptoms are accompanied by various flying, or per-

sistent pains in the bones, muscles, and periosteum
;
by great despon-

dency of spirits, and often by an anemic and sallow appearance of the

skin generally. There is not unfrequently fever, in some stages of the

affection ; but this is quite as often absent, and then the tongue is clean,

the pulse is natural, and the appetite may be unaffected till a late period.

This disease is apt to be confounded with rheumatism, on account

of the pains in the joints and muscles ; and the ecchymoses are not

unfrequently mistaken for bruises, to which indeed they often bear

a tolerably close resemblance. Their existence at various points,

and without adequate cause ; their co-existence with petechias, and

with a spongy condition of the gums
; and, particularly, inquiry

into the history of the patient and his dietetic circumstances—will

always enable the careful practitioner to distinguish scurvy from all

other surgical affections. The presence of an epidemic of scurvy, at

the time, will of course prepare him for the diagnosis ; and will also

guide him to the cause of the disease and to its treatment, better than

will the investigation of individual instances.

Scurvy always depends on dietetic errors or deficiencies. Various

other circumstances appear to favour its development ; as the operation

of cold, depressing mental emotions, great exhaustion, the action of

mercury, &c. But although abundance of predisposing causes can
generally be traced—as was the case in the dreadful epidemics of this

disease, with which our seamen were formerly so frequently visited

there is no proof that the affection ever occurred independently of

great deficiency in quantity, quality, or both, of the food. And the lafe

epidemic, in this and other countries, fully bears out that view ; occui'-
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ring during a period of much privation, and when one habitual article

of food, the potato, was entirely cut off from a large population which
had been more or less dependent upon it.

In many instances, there has been a marked diminution, or total

want in the supply of fresh vegetable matters ; and the normal state of

health is restored on the addition of these to the dietary. Other cases,

however, are with difficulty explained on this theory; and in the remark-

able epidemic observed by Dr. Christison in Perth Prison, the simple

addition of milk to the diet of the prisoners seemed to act perfectly in

restoring them to health. In general, it maybe said that the scorbutic

patient should be placed on a liberal diet, embracing all the usual

elements of the food of a healthy individual, in good quantity and

quality. Care should be taken, in particular, to include fresh succulent

vegetables as part of this diet, with a sufficiency of nitrogenized ele-

ments, such as milk, flesh, &c. In addition to these precautions, the

cure is usually much facilitated by the administration of acid vegetable

juices, such as lemon or oi'ange juice, in the quantity of three or four

ounces a-day. In smaller quantities, the lemon-juice may be used with

the best effect as a preventive, under circumstances where scurvy

is likely to make its appearance. This prophylactic, -which has been

systematically employed in the British Navy since 1795, has had the

effect of almost completely extinguishing one of the most virulent

and devastating disordei's to which our seamen were subject. The

allowance to each man is one ounce daily.

Of the older works on Scurvy, the most noted are, Lind on the Scurvy, Edin., 1753

;

Blane on the Diseases of Seamen, Lond., 1785 ; Trotter—Observations on the Scurvy,

and Additional Observations, Lond., 1792 and 1795
;

Larrej^, Expedition en Egypte,

Paris, 1803. In later years, Fodere—(Diet, des Sciences Jled., Art. Scorbut,) 1820 ;

Latham on the Diseases of the General Penitentiary, Lond., 1825 ; Budd—(Library of

Medicine, Vol. V., Art. Scurvy), 1840. The epidemic of 1840-7, produced various me-

moirs in this and other countries, of which the following are the most important :

—

Christison, Ritchie, Lonsdale, Anderson, Garrod, in Monthly Journal, June—August

1847, and January 1848 ; Fauvel—Archives Generalcs, Vol. XIV., p. 261 ; Foltz

—

American Journal of Medicine, January 1848 ;
Shapter, Med. Gazette, 1847, p. 38 ;

Gurraa—Dublin Med. Journal, New Series, 1847, p. 83. See also British and Foreign

Medico-Chirurgical Review, October 1848, p. 439.

Several other cachectic disorders might be mentioned, as bearing

in a greater or less degree on surgical practice ; but the preceding are

the most important. Leprosy, Sibbens, Frambocsia, Yaws, and the

Italian Pellagra, are affections more curious than practically interest-

ing to the practitioner, in this country and age. Other portions of

tliis subject have such special relation to certain local diseases, that

they are best treated of in connexion Avith particular departments of

surgery.
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AFFECTIONS OF THE NEEVOUS SYSTEM.

Tlie diseases which affect peculiarly the nervous system are liere

ranged as a separate class
;
not, as has been already stated, because

other pai-ts of the economy may not be engaged in their production

;

but simply because the symptoms they display are chiefly such, as

imdoubtedly spring from perverted nervous function. Before discus-

sing the more complex forms of these affections, as they ordinarily

occur in practice, it will be advisable, in the first place, to isolate the

simplest elements of perverted nervous function, and place them before

the student in connexion with the physiology of the nervous system.

It will be remembered that the nervous centres have many distinct

functions. Thus, the hemisphei'es of the brain are the organs of the

intellectual faculties, and in gi-eat part of consciousness, sensation, and

voluntary motion ; while the central parts of the encephalon are con-

nected with the instinctive and automatic acts, and serve also as con-

ductors between the hemispheres and the nerves. The cerebellum,

according to the experiments of Flourens, is also connected with the

manifestation of motor power
;
being the organ of the co-ordination,

or regulation, of movement. And the medulla oblongata and spinal

cord have been shewn, especially by the labours of Dr. Marshall

Hall, to be the seat of a great and important function ; that of reflex

or excito-motory action, by which, independently altogether of the

cerebral function, impressions on the sensory nerves of the skin, or

other parts, are carried to the spinal cord, and reflected along the

motor nerves so as to give rise to certain definite and often regulated

movements. It is important to keep these great distinctions of func-

tion in view, while considering the pathological conditions to Avhich

the nervous system is subject; although we may not always be able

to separate them completely from one another, in our idea of any one

disease.

The action of certain poisons affoi'ds the best means of realizing in

our minds the idea of perverted nervous function in its simplest forms ;

and the same substances, in virtue of the same properties, become our

most valued remedies in nervous diseases. Thus, in opium we have a

substance which affects chiefly, and in the first place, the cerebral

functions, especially those of the intellect
;
producing first drowsiness,

then complete stupor ; and afterwards involving in its effects the centres

of reflex and instinctive action, and thus producing death by suspension

of the respiratory acts. In hemlock, on the other hand, we have a
poison of precisely an opposite character; exerting its action primarily

on the spinal cord, and hence producing paralysis and loss of sensation
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in the extremities, and at a later period death, with only a very par-

tial affection of the intellect. Strychnia acts by increasing the spinal

excito-raotory power of the cord, which is depressed under the action

of hemlock ; and hence a tendency to uncontrollable and exhausting

spasm, or tetanic convulsion ; death ensuing either from exhaustion,

or from obstructed respiration. Many of those remedies, again, which

ultimately exhaust and destroy the intellectual power, appear in the

first instance to produce excitement of function. Even opium seems

to do this, in some constitutions ; and the whole class of alcoholic and

etherial compounds produce violent excitement of the brain, delirium,

and ultimately a secondary suspension of function. The same sub-

stances appear also to act on the cerebellum ; giving rise to the tottering

gait, and ill-regulated motion, characteristic of drunkenness. Finalh'.

some remedial or poisonous agents seem to act in a special maimer on

the terminal extremities of the nerves ; abolishing sensation there,

even in a greater measure than they affect the central parts. Such a

substance is aconite ; which produces numbness and want of sensation

throughout the extremities, as one of its most prominent effects.

Probably chloroform too, and ether, act similarly, when inspired

;

although these affect also the intellectual faculties in an almost equal

measure.

The study of nervous phenomena suggests many inquiries, important

in both a scientific and practical point of view
;
bearing upon the right

administration of remedies, as well as upon the recognition and dis-

tinction of nervous diseases. For the practical discussion of this

subject within a limited space, however, it is necessary to employ some

selection ; and the most simple and constant phenomena of perverted

nervous function appear to be those best iitted to guide the student.

We shall consider therefore in succession

—

1st. Perverted Intellectual

I-|"'unction ; 2d. Perverted Sensation ; 3d. Perverted Motion.

1. Disorder of the Mental Functions.

Tliis may assume the form either of excitement (perverted action)

or of diminished power. It is probable that in disease we never have

absolutely increased mental activity
;
although we may have increase

in the relative prominence of one or other of the functions. In sleep,

the strictly intellectual faculties are set temporarily at rest, and with-

drawn from the control Avhich they habitually exercise in waking

hours over the fancy, affections, and all the lower acts of the mind.

Accordingly, we have these presenting themselves in dreams, under

abnormal and apparently exaggerated conditions ;
although there is

no reason to believe that they are positively exalted ; on the con-
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trary, we know that in deep sleep they are suspended, like the

others.*

Something similar to this not unfrequently takes place in disease.

We may have the intellectual functions abolished ; or, being active,

greatly perverted. If the imagination remain at work, the pheno-

mena of Delirium occur; the mind presenting fallacious or insane

images, which generally follow one another in rapid succession, and

are apparently quite uncontrolled by any reasoning process. Delirium

may exhibit many forms ; it may be either active and furious {mania

—delirium fei'ox), indicative of a strong will, unrestrained desire, and

intact sensibility to impressions, with the powers of the body un-

impaired. Or it may be low and idiotic {typliomania), often accom-

panied with great diminution of bodily powers, and with few mental

phenomena of any kind; the man being reduced, as it Avere, to a

machine, doing almost nothing spontaneously, and shewing only by

inarticulate words, and a few irrational movements, the characteristic

perversion and prostration of the cerebral functions. Or particular

affections and acts of the mind may assume an undue prominence, the

action of the whole being disturbed. Then, fixed ideas, often of a

religious kind, or proceeding from highly-wrought feeling or fancy,

or merely sensual emotions, may take possession of the mind ; as is

seen in various kinds of both transient and permanent insanity. All

these forms are liable to occur in connexion with different febrile

affections, as we have already in part seen.

Again, the existence of fixed ideas, unrestrained by reason, which

in other respects holds its usual sway, may be the only evidence of

perverted mental function. This is found in various forms of partial

» A curious phase of mind lately occurred, during the fatal illness of a most eminent

literary character. Awake, with his eyes half-shut, and the light of day let tolerably

freely into the room, a printed page appeared before him, from which he might read for

hours consecutively. Sometimes it was in the form of a leading article from the Times,

Spectator, Dailj' News, Examiner, or Economist— papers he was in the habit of seeing
;

sometimes it was an article from the Edinburgh Review
;
sometimes, and more frequently,

from the Quarterly. On one occasion, it was the history of the Maccabees, in tlie

Apocrypha. The original writings he described as novel, able, and presenting striking

views of things. Ever and anon, he would shut his eyes, cease reading, and think of,

what he had read ; sometimes agreeing with the statements and opinions, sometimes

finding reason to dissent from them, and not unfrequently detecting subtle sophisms with

much intellectual satisfaction. Opening his eyes wide, and letting daylight fully in, the

book became translucent, he saw throwjh it, and could read no longer. Half-closing his

eyelids, and partially darkening the room, the page and print were again distinct, and
he read on as before. The mind constructed and composed the printed page; then read

it as something new and interesting ; and debated, within itself, on the merits and truth-

fulness of the statements. This lasted for two or three days, during waking hours ; the

page sometimes coming spontaneously, sometimes assisted by volition. There was no
delirium ; and the patient was much amused and interested in the phenomenon. After

death, considerable gelatinous effusion was found beneath the arachnoid ; in other respects,

tlie brain was healthy.
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insanity, and is usually to be referred to an over-mastering impression

of some kind, either bodily or mental. Examples of this perverted

cerebi-al function, without delirium, occur in connection with particular

diseases, especially if of a painful kind ; and most frequently, perhaps,

in the form of perverted sexual appetite.

Simple abolition or great diminution of mental activity, without

any special dex-angement, constitutes idiocy or imbecility ; a state

which seldom requires any surgical treatment.

The condition of Coma, in which a gi-adual suspension takes place

of the whole cerebral functions, beginning with the intellectual and

moral, afterwards involving the instinctive and automatic acts, and

finally the unconscious reflex phenomena, is one of frequent surgical

occurrence ; both in typhoid fever, and in connexion with injuries of

the brain or head. In its first stages, there may be delirium, though

very commonly this is absent ; soon there is perceiJtible lesion of

voluntary motion, and also of sensation ; the patient is torpid, passive,

in a condition allied to very deep sleep. In this state the pupil is

commonly dilated, and more insensible to light than in the natural

condition ; and, according as the great reflex centres of motion and

sensation become involved, the respiration is slow and laboured

—

accompanied, especially if the patient lie on his back, with an exagge-

rated form of the snoring of natural sleep. This condition is always

one of the most dangerous kind ; being the beginning of a general

suspension of nervous function. Unless the cause can be removed, it

is sure to pass to a fatal termination ; the respiration becoming slower

and slower, while the pulse, which up to this period has been strong,

full, and (in the absence of fever) slow, becomes weak, and possibly

rapid and intermitting
;
stupor deepens ; the evidences of sensation

cannot be brought about, even by the strongest stimuli; and in a

short time the whole of the bodily functions are abolished, on the

suspension of respii'ation and circulation.

The treatment of perverted mental function is much modified by

circumstances ; and can only be taught by practical experience of

the particular diseases in which it occurs. In the application of

remedies to nervous disorders, however, when these become in them-

selves a source of danger and discomfort, we must keep in view the

particular action of those remedies, to some of which attention has

been already directed. Those which act by giving repose to the

higher faculties of the mind, with the least possible excitement cither

of the nervous functions or of the circulation, will be most frequently

useful
;
and, in this point of view, opium and hyoscyamus, especially

the former, rank first in our list of narcotic remedies. But it is neces-

sary to observe that all these remedies may become dangerous, if any

tendency to coma is manifested ; a caution which has already been



OF SKNSATION. 45

shewn to be most important in typhoid fevers; but whicli will be

found not less applicable to many other forms of delirium—as those

from injury, or from inflammation within the brain.

2. Disorder of Sensation.

Pain is a heightened and perverted condition of the sensory func-

tions ;
arising either from undue application of a local stimulus to the

nerves, or from an abnormal condition of the conducting or receiving

organs. Hence it is important to distinguish several kinds of pain.

It may proceed from local irritation ; applied either at the part

itself where it is felt, or at some other part—generally connected with

it in function, or by receiving nerves from a similar-anatomical source.

When pain is produced by a distant irritation, it is generally called

sympathetic; and instances of this will frequentlj^ occur in other parts

of this work. One source of such pain, it is to be i-emembered, is in

the law of nervous action—that an irritation, applied in the trunk of

a sensory nerve, is always felt at its extremity. Thus, the stump of a

limb still feels for a long time the presence of the amputated member

;

and irritations applied during operations in the neighbourhood of the

greater nerves of the extremities, ai'e invariably referred to the skin or

the fingers or toes, as the case may be. But another source of sym-

pathetic pain is to be found, in the associated actions of different

nerves ; which seem to be connected with each other at their spinal

or cerebral centres, or among plexuses and ganglia in their course.

And some instances of undoubted sympathetic iiTitation occur, which
are difficult of explanation on either of these theories.

But pain may be produced otherwise than by local irritation. It

may occur in consequence of heightened sensibility of the central

organs ; and this sort of pain has been called subjective. It is remark-
able that the centres of the nervous system, being the special seats of

sensation, are themselves insensible to ii'ritations locally applied.

Subjective sensations are to be judged of by the absence of any sup-

posable local cause of irritation ; and also by other evidences of
diseased nervous function in the central organs

; or, if these are not
present, by the failui-e and inefficacy of local remedies. A careful

diagnosis as to the origin of pain may be of the utmost importance

;

but it is often difficult. And what increases its difficulty is, that a
local cause is not unfrequently combined, as in some neuralgic affec-

tions, with heightened susceptibility of the central organs. In such
cases, a careful watching of the effijcts of remedies, experimentally
tried, becomes often our only means of diagnosis.

It is very certain that pain may in itself become a dangerous symp-
tom

; especially if combined with the mental excitement, and secondary
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prostration, which often accompany it. Tlie agony and painful shock

of operations have often been known to prove fatal ; even when the

operation has been in itself trivial.* In disease again, pain, however

distressing and exhausting, is not usually an immediate, source of peril

to the sufferer; although, unquestionably, a constitution may be

readily undermined by the mere sleeplessness and exhaustion attendant

on a painful malady.

Against the immediate dangers of pain, however caused, we have

now a resource unknown to our forefathers, in the discovery of A7ioes-

thetic agents—such as ether and chloroform
; whicli, with the most

transient effects on the general system, have the property of removing

all local sensibility. For details connected with the management and

application of these, we refer to the subsequent part of this work,

and to the monographs of Dr. Simpson and others on the subject.

In the more persistent varieties of pain arising from disease, and

where the local cause cannot be removed, the sufferings of the patient

may often be mitigated by local applications of a soothing or anodyne

kind. Thus, cold applied, in the form of pounded ice, for a consider-

able period, is known to act as an admirable local anEesthetic ; when

it can be borne by the constitution. And moderate heat, somewhat

greater than that of the internal parts of the body, especially when

applied in the form of vapour or moisture, has also a benumbing and

grateful effect upon irritated nerves. Almost all the narcotic remedies

have more or less of this power ; especially aconite, opium, prussic

acid, belladonna, and the vapour of chloroform ; and all of these may
be safely tried in local affections.

But, not unfrequently, a general remedy is required ; either to

combat a general cause, or to secure a more successful victory over

the painful effects of a local irritation. The different remedies which

act on the nerves are here indicated ; and aconite, chloroform, bella-

donna, hyoscyamus, or opium, may be employed according to circum-

stances. The first of these acts almost purely on the nerves of sensa-

tion, and is therefore often to be preferred ; but its sedative action on

the heart may render it a dangerous remedy in considerable doses, or

when its use is long protracted. With regard to all the others, it may
be said that while we can usually obtain the effects we desire, there

are other results inseparable from these, which render the prolonged

and habitual administration of such drugs a very hazardous and

doubtfully advantageous practice. The general use of narcotics against

pain, therefore, ought in great part to be confined, in surgery, to tliose

cases where the pain arises from a temporary cause ; and where these

remedies can consequently be used, without the dangci-s which arise

• See Travers oa Constitutional Irritation, Vol. I. chap i. sect. 2, for many interest-

ing examples of morbid irritability, in some cases f;itiil.
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from tlieii- becoming a part of the patient's habitual regimen. Tliey

are undoubtedly among the most powerful agents in the hands of the

surgeon ; but, like all such remedies, require the utmost discrimination

and care in their application.

It should never be forgotten, that although pain is the most com-

mon expression of diseased sensibility, yet perverted nervous function

of this kind may occur without pain ; either when the cerebral func-

tions are obscured, or when any portion of the conducting faculty of

the nerves is injured. In these cases, we can only judge of the injury

to the nervous function by knowing its cause, or by watching those

effects which will be presently treated of, under the head of Irritation.

Ancesthesia—lost or diminished sensation, either of a part, or of the

whole body, is a condition in some respects opposite to that of pain.

Like the latter, it may accompany disorders either of the central organs

of the nervous system, or of the peripheral apparatus. Thus anass-

tliesia is found resulting from suspension of the cerebral functions

in coma, in which case it is general ; or from certain affections of the

central parts of the brain, in connection with loss of motion—being, in

this case, commonly limited to one side of the body ; or from disorders

of the spinal cord ; or from the effects of disease, pressure, &c., upon

the nerves themselves, in some part of their course ; or, finally, from

certain local anaesthetic agents, such as cold, which have the power

of acting upon the sentient extremities of the nerves, sometimes with,

and sometimes without, a corresponding effect upon the motor functions.

Examples of all these kinds of anaesthesia, either simple or combined,

are found in the action of the different narcotic poisons, and in many
diseases which fall under the notice of the physician.

Anesthesia is never a subject for surgical treatment, unless its

cause be external and capable of removal ; in which case, the affection

is always either general, from cerebral disorder of a surgical kind ; or

partial, from disease or injury of the spinal cord, or from tumours, &c.

pressing on the nerves. A knowledge of the physiology and pathologj''

of the nervous system is the only sure guide to recognition of the

cause, when this is obscure ; and its capability of removal must be

judged of upon the ordinary principles of surgery.

3. Disorder of Motion.

The motions which are observed in animals have been always dis-

tinguished as voluntary and involuntary. The former class comprises

those under the direct influence of the will, and connected therefore,

physiologically, with tlie mental manifestations, and with the external

parts—more especially the grey matter—of tlie cerebral hemispheres.

Tlie latter includes various kinds. Some appear to be truly instinctive,
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or automatic, in character, and are probably evolved particularly in

the central ganglia of the brain, and in the medulla oblongata ; pre-

senting also considerable co-ordination, and often brought under the

influence of voluntary impressions, although not necessarily dependent

on them. To this kind belong, as the physiological student will at

once recollect, the actions of respiration, and numerous other pheno-

mena occupying a middle place between the true voluntary motions

and the purely involuutai-y. Another series of involuntary motor acts

is the reflex ; which are the result of stimuli applied to the sensory

nerves, and reflected through the spinal cord, without necessarily pro-

ducing either sensation or volition. These acts are generally less com-

plicated than the instinctive ; possessing less co-ordination, and being

more immediately the result of external circumstances. Over these,

however, the will is capable also of exercising some degi'ee of secondary

control ; either diminishing, or increasing their energy. Finally, there

are the purely involuntary acts ; educed partly under the influence of

true reflex action through the cord, and partly, in all probability,

through the ganglionic system of nerves ; while some of them seem to

have their origin in stimuli applied directly to the contractile parts.

Of this kind are the actions of the gullet and alimentary canal, and of

the heart ;
which, like most of the organic motions, ai'e totally with-

drawn from the influence of voluntary power.

It appears, therefore, that the nervous system is concerned in the

production of motion in four different ways ; first, as the originator of

voluntary acts, in which the grey matter of the cerebral hemispheres

is chiefly involved ;
secondly, as the originator and co-ordinator of

instinctive motions, a function which belongs to the central parts of

the cerebral matter
;

thirdly, as the source and regulator of reflex

actions, which are dependent upon the integi'ity of the spinal cord and

medulla oblongata ; and fourthly, as the conductor of all the isolated

and co-ordinated impressions, whether originated by external stimuli

or not. The conducting fibres of the nervous system are found

accordingly in all its parts; and form communications between the

circumference of the encephalon and its central ganglia, between these

latter and the spinal cord, and, through the nerves of sensation and

motion, between the nervous centres and all parts of the system.

Disease of the motor function, therefore, may arise from lesions of any

of these parts.

The motor function may be exalted in disorders of the intellectual

faculties, through either excess or irregular action of the voluntary

motor power. This is often Avitnessed in the condition of delirium ;

the phenomena of which have been already so fully adverted to, both

in this section and in a preceding one of the present chapter. On tiio

other hand, the voluntary motor power is suspended, or diminished, in
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coma, lethargy, sleep, and in some forms of insanity. In these cases,

the automatic and other motions may remain quite active, while the

voluntary are entirely at rest.

Disordered motion, in the voluntary muscles, may also occur from

either excessive or defective automatic or reflex power. In the case

of excessive action, the irregular motions have commonly what is

called the Convulsive character; that is, they are co-ordinated and

regulated to a high degree, but not subject, as in the normal state, to

voluntary control or excitement. Convulsions may occur when the

mental functions are disordered and suspended ; as in apoplexy and

epilepsy, when they are accompanied by deep stupor and insensibility.

Or they may be quite independent of any mental affection, and uncon-

trollable by the will, though probably cerebral in their origin ; as in

the peculiar, and generally partial, jerking convulsions, which accom-

pany chorea, or St. Vitus' dance—habitually absent during sleep, and

usually increased by the voluntary attempt to control them. Or, again,

they maybe spinal in character ; disorders mainly of the reflex function,

and either entirely or in gi'eat part removed from mental control and

influence ; as in those formidable convulsive diseases, to be hereafter

particularly described, tetanus and hydi'ophobia. If the automatic

power of motion be defective, we have Paralysis of the voluntary

muscles; the paralysis, under these circumstances, taking place in

particular groups and series of muscles, corresponding to the parts of

the nervous centres affected. Thus, disease of the central cerebral

ganglia, when confined to one side, usually produces paralysis on the

opposite side of the body and face—a condition termed Hemiplegia

;

whUe disease of the spinal cord produces loss of motion in that portion

of the muscles supplied by nerves arising below the affected part

—

this state being termed Paraplegia. The former affection is usually

medical in its treatment; but the latter comes frequently under the

surgeon's care, in connexion with injuries of the spinal cord.

Finally, disorder of the motor function may be perfectly inde-

pendent of disease or injury of the central nervous system
; arising

from irregularity in the functions of the nerves, or of the muscles
themselves. Exalted motor function of this kind is commonly called

Spasm, as opposed to the convulsive affections which spring from the

nervous centres. Spasmodic action of the muscles is usually local, or

almost confined to such sets of muscles as are supplied from a single

nerve, or from a plexus of nerves coming under the action of a common
source of irritation ; and it presents none of the co-ordinated or regu-
lated character, which we have seen to characterize convulsive diseases.

It is also entirely witlidrawn from voluntary control ; commonly unac-
companied by any lesion of the mind; and attended by acute sensibi-

lity, often amounting to great pain in the muscles affeclt d. This ion-
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ditioii frequently arises apparently in the muscles themselves, from
no very appreciable cause ; it is then called Cramp. Not seldom,

however, it has its origin in irritation of tlie nerves; and then is usu-

ally combined Avith corresponding alterations in sensibility. The cause

of irritation may be some external agent, acting on the sensory nerves

of the skin, so as to produce reflex action ; or it may be internal, and

then gives vise to a great variety of curious phenomena, Avhich, in so

far as they are interesting to the surgeon, will be referred to in other

parts of this work. In the meantime, spasm of the glottis, which

occurs from irritations of foreign bodies in the trachea, and some-

times from irritations in the gullet or alimentary canal, may be refeiTed

to as a most instructive instance of a pathological condition similar to

many physiological reflex actions ; and as shewing the necessity for

an extended study of nervous phenomena, to form an accomplished

surgeon.

Opposed to spasm, is the condition of abnormal relaxation, or Par-

tial paralysis of particular muscles, or sets of muscles. This most com-

monly arises from functional disturbance of the nerves of motion ; or

from the pressure of tumours, or other foreign bodies, upon the trunks

of nerves. Sometimes it occurs from the effects of poisoning by lead ;

which has a specific power of producing partial paralysis of some

voluntary muscles, especially of the extensors of the thumb and

fingers. Sometimes also it shews itself as the effect of exhausted

irritability in the muscles themselves ; and this is apt to occur in the

hollow muscles, such as the urinary bladder, from continued over-

distension of their fibres ; a state which leads to a necessity for

surgical interference in order to procure evacuation of the organ.

Irregular motor action may take place in the organic muscles,

which are removed from the influence of the will'; giving rise, in the

intestinal canal, to many morbid conditions, such as colic, tenesmus,

vomiting, antiperistaltic action, &c. Most of these, however, fall

under the notice of the physician, rather than of the surgeon.

The application of remedies to diseased conditions of the ner-

vous system which produce disordered motor function, must be guided

by an accurate knowledge of the physiological action of the remedies

used. Some of these are curative by their power of suspending or

diminishing the activity of one or other portion of the nervous sj'stem.

In this way, the pure narcotics, such as opium, hyoscyamus, &c.

act, as ah-eady mentioned, on the intellectual faculties and voluntary

movements. Tiiey can rarely however be brought to affect the auto-

matic movements, without danger of suspending respiration, and thus

inducing a fatal result. Conium, on the oilier hand, has a more

decided effect on the spinal cord, especially on its lower portions.

Strychnia has the precisely opposite effect of heightening reflex aclion.
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and inducing a state similar to tetanus ; and is used in paralysis when

depending on functional inactivity of the cord or nerves. The admi-

nistration of these, and other remedies, in surgical cases, will be discussed

in detail hereafter.

4. Irritation.

This word is here used to denote a morbid condition, the most

marked symptom of which is pain, with other functional disturbance,

either local or general; but dififering from inflammatory, and other

organic diseased conditions, in the absence of changes in the nutritive

and vascular functions, or at least in the comparatively slight and

secondary character of these. This state is sometimes, no doubt, owing

to preceding inflammatory or other deviations from the normal state ;

but, in many instances, such antecedents cannot be detected, while in

others they are totally incommensurate with the results. Therefore,

Irritation has been commonly recognized as a condition in which the

nerves enact the principal, and sometimes probably the sole part.

The morbid state may be either local or general.

Local Irritation.—Its signs are negative as well as positive. Little

or no increase of blood is to be found in the part, little or no efiPnsion

or exudation, and no change of structure ; little unusual heat, and no

swelling—unless indeed there be a shade of tumescence, by reason of

an unwonted fulness of the areolar tissue ; no redness—but sometimes

a paleness of the part, from temporary anemia there ; sometimes a

livid hue, from tempoi'ary passive congestion. Pain is the prominent

symptom—sometimes slight, usually intense, occasionally excruciating;

unlike that of inflammation—which will be described in the next

chapter—as great at the beginning as at the last ; not only remittent,

but intermittent ; worse at one time than at another, and during certain

periods altogether absent. The general function of the part is dis-

ordered
; secretion, for instance, may be either increased or diminished

in quantity, and variously altered in quality.

As an example of Irritation, we may mention disordered function

and sensation in the rectum, from the presence of ascarides there
;

the pain not often great, and usually merged in the predominant
sensation of itching. Stone in the bladder ultimately leads to various

grades of perverted vascular action in the coats, but at flrst may cause

only Irritation ; and the pain in this case is often severe. Tic doulou-

reux—the agony of which is proverbial—may be connected, more or

less directly, with structural change in the nerve ; but in many cases no
such alteration can be detected, and the case is one of pure Irritation.

Tiie Cause of Irritation is the application of an irritaling agcnl

<lirectly to the nerves of the part ; or to the same nerves, at a distanoo
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I'roiu the part uiFected ; or to other nerves, ultimately connected by
sympathy with those involved in the prominent functional disorder

(p. 45). The irritating agent may be cither external to the body, or of

its own production ; foreign matter of any kind, for example, applied

from without ; or structural change, the result of inflammatory action,

alFecting eitlier the part itself, or a distant portion of continuous

tissue. Thus, a rubbing of the surface produces irritation of the pai't

rubbed ; stone in the bladder produces irritation, both directly and

indirectly—in the vesical coat with which it is in contact, and also

referred to the mucous membrane of the oriiice of the urethra ; foreijrn

matter lodged in the kidney acts in the same way ; and ascarides of

the rectum produce abnormal sensation both there and at the other

extremity of the mucous canal. Disease of the hip-joint causes irrita-

tion at the knee ; affection of the liver, at the shoulder ; disease of the

uterus, in the mamma; and structural change in the brain is suspected,

not without good reason, of inducing some of the most intractable

forms of neuralgia in the face. Again, an irritating agent applied to

one part of the body may induce an irritation in another and distant

part, with which it has no apparent connexion, either by sympathy of

function, or by continuity of nervous or other tissue. Foul accumu-

lations in the priince vice, for example, may occasion irritation in the

face or in the heel ; such perverted sensation ceasing on effectual dis-

charge of the noxious fajculent matter.

Although many examples of irritation are afforded by neuralgia,

it is not to be supposed that the terms are sti'ictly synonymous. Neu-

ralgia is of two kinds ; a perverted nervous function only ; or this

dependent on organic change in the nervous structure. It is only the

former which constitutes true irritation ; structural change may be

the cause, the irritative agent, but is not the disease itself.

Inflammation and Irritation are in themselves plainly distinct

;

yet the latter may induce the former; vascular excitement, of a true

sthenic type, following on the nervous disorder. In fact, under

such circumstances, this irritation may be considered analogous to

the nervous disorder, much more brief in duration, which precedes

ordinary establishment of the inflammatory process. The period of in-

cubation (p. 74) may be said to be peculiarly long. The change having

occurred, however, the minor action—irritation—becomes merged in

the greater, inflammation ; the two are incompatible. Thus stone in

the bladder may cause first irritation there, and then cystitis; simple

toothache may be followed by gumboil; irritation at the orifice of the

uretlira, from lodgment of foreign matter in the kidney, may be

followed by puriform discharge, simulating ordinary gonorrluva ;

ascarides, after much direct irritation, may lead to abscess from inflam-

mation of the bowel.



TKliATMENT OP LOCAL IRRITATION. 53

Treatment.—The indiciitions of treatment are obvious and simple

;

1. To remove the cause ; and 2. To allay the perverted function of the

nerves. Often it is sufficient to fulfil the first. Take avi'ay a stone

from the bladder, ascarides from the rectum, a carious tooth from ils

socket, and in many cases the irritation will be found to disappear

very speedily thereafter. If not, then have recourse to the direct

application of sedatives and anodynes to the part; and sometimes

this class of remedies may also be exhibited internally vfith advan-

tage. Heat, it is well known, is powerful to subdue nervous pain.

It is to the steam of hot water that many trust for allaying nervous

disorder preceding vascular action, after wounds or other mechanical

injuries. And heat, either dry or moist, is by the voice of every-day

experience declared highly available in mitigating irritation of the

bowels, as well as the simply neuralgic form of toothache. Opium,

indisputably anodyne, may be used in various ways ; it may be gently

rubbed on in a liquid form ; it may be laid on as a poultice or plaster ;

or the skin may be exposed by a simple vesicant, and a salt of morphia

sprinkled on the raw absorbing surface. Lately it has been proposed

to make direct use of the salts of morphia, by inoculation ; and the

practice has been followed with some success. Hydrocyanic acid may
be applied in the form of lotion, or cautiously painted on the part

with a hair pencil. Aconite and belladonna are of much service ; in

the form of either unguent or liniment. Conium, or other selections

from the anodynes, may be similarly employed (p. 46.)

Stimuli may be used indirectly, somewhat on the principle of

counter-irritation ; and sometimes they give relief. A blister on the

surface may mitigate a deep-rooted irritation ; artificial irritation of

the gums may relieve neuralgia of the face. But they should not be

applied directly to the part, otherwise they will very probably rouse

vascular action in a sthenic form, inducing inflammatory disturbance.

A third indication may be stated in some cases; not the least im-

portant. To change, if we can, that perverted state of system, which
we find to be so often connected with local irritation. For this pur-

pose certain constitutional remedies are known to possess peculiar

virtues ; and one or other of these we employ ; not always, however,
with a thorough knowledge of their action. The most efficient pro-

bably are, iron, arsenic, quinine, and iodide of potassium.

General or Constitutional Irritation.—In this case, perversion of

function is not limited to the nerves of the part ; but pervades the

whole system, and does not appear to be especially connected with

the function of sensation. In general irritation, it is probable that

the first disorder of the nerves is sthenic excitement, sooner or later

declining into an asthenic perversion of function. The entire frame
.suffers in consequence ; and the febrile disturbance is of a low type,
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wholly different from the inflammatory, and corresponding with some
of the lower forms of irritative fever. Strength is more or less

impaired; anxiety is expressed by the countenance, and alarm by
the words, tone, and gesture of the patient; he is restless—local

irritation induces change of posture oft repeated, much more will

an irritation which is general; sleep is snatched, disturbed, and
unrefreshing ; there is great susceptibility of external impressions

—especially at first, the sthenic form of excitement being not yet

past ; the slightest touch, movement, or sound, suffices to startle,

and alarm ; in general the surface is pale, cold, and contracted

;

occasionally a dry heat and flushing pass transiently over it; the

countenance is pale and shrunk—sometimes, like the general sur-

face, temporarily flushed ; sometimes stained by a circumscribed spot

of red ; the pulse is rapid, but neither full nor hard ; sometimes giving

the sharp nervous jerk, and leaving the vessel, between the beats, as

if collapsed and empty ; often small, indistinct, and fluttering ; occa-

sionally intermittent—indicating impotent tumult of the general circu-

lation, instead of energy and tone as in excitement of the inflammatory

type ; the tongue is at first loaded, whitish, and moist—ultimately

becoming dry, glazed, and preternaturally clean ; the stomach is often,

but by no means invariably, disinclined for food, and is apt to reject

the little which it receives ; general secretion is at first very much
impaired, giving ai'id skin, confined bowels, and scanty urine ; after-

wards it is much increased, giving profuse sweating, diarrhoea, and

copious diuresis—evacuations by no means critical, or resolutive of

the disorder, but exhausting by impotent profusion. Frequently, after

the morbid condition has existed for some time. Nature seems to rouse

herself to an elFort towards recovery by reaction, indicated by rigor.

This may be followed by heat and sweating of a better kind, tending

truly to resolve the disorder ; from that time the symptoms begin to

abate; and amendment advances satisfactorily, until the just balance

of health is absolutely restored. But the salutary effort may fail ; and

then the downward course becomes more marked and rapid. The

functions of organic life are more and more deranged. Respiration,

before merely accelerated, becomes embarrassed and quicker in its

draught; the pulse is more feeble, rapid and indistinct; the cerebi-al

functions become more and more impaired, as evidenced by delirium,

Avhich in its turn may be followed by coma; strength is speedily

prostrated ; secretion is again arrested—excepting perhaps diarrhoea,

which now is truly colliquative ;
sinking in truth is established, and

soon closes in death.

Causes.—The constitutional form may follow on the local ; as

inflammatory fever seems in most cases to be the consequence of local

inflammation. An irritation of the bowels, if considerable, and at all
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continued, will not fail to induce general disorder, marked by some of

the symptoms Avhich have just been enumerated.

Or constitutional irritation may be the remote result of local

inflammation. The immediate efiect on the system is inflammatory

fever ; but serious change of structure, with suppuration, having taken

place in the inflamed part, sthenic constitutional disorder passes away,

and is merged in one of an asthenic type—Irritation. Hectic is one of

the forms of this disorder (p. 12). And thus we see that although L-ri-

tation and Inflammation are morbid states distinct and incompatible,

yet the one may pass into the other ; in the general, as well as in

the local form. Local irritation may be the means of inducing local

inflammation
; general irritation may supervene upon inflammatory

fever. And in practice it is highly important to bear in mind the

possibility of such transmutation.

Error in practice may effect a more serious change. If, in a case

of constitutional irritation, a stimulant system of treatment be adopted

prematurely and actively, the vascular system is probably roused into

a sthenic effort. Inflammatory fever may ensue, but usually the

attempt is only partially successful. It seems as if an endeavour were
made towards a supremacy of vascular action over nervous ; in other

words, to induce inflammatory fever. The result, however, usually

falls short of the aim, and the inflammatory subsides again into irrita-

tive fever, even more marked than before; a condition of the system
formerly stated fp. 15) to be of an intermediate character between con-

stitutional inflammation and irritation, and one almost invariably

attended with much hazard to the fi-ame.

Treatment.—1 . As in the local form, the flrst and paramount indi-

cation is removal of the cause. Its efficient fulfilment is often alone

equal to the cure. Resuming the illustrations given above as to cause
—take away the intestinal irritation, and the constitutional disorder

quickly follows; remove the hectic cause, and usually the fever

speedily subsides.

2. Calm the nervous system. Of the calmatives, it is plain that
those are to be preferred—at least in the first instance—which are not
likely to over-stimulate the vascular system ; for some, as opium,
undoubtedly have this effect, while sedative to the nervous system

;

and our object is simply to subdue the ill we have, without endanger-
ing the occurrence of another still more serious. Irritative fever under
any circumstances is a formidable evil, but, seizing on a system already
low and worn, is likely to lead to the most disastrous consequences.
Hyoscyamus is justly a favourite remedy. It is not powerful either
as an anodyne or as a hypnotic, but " not poppy nor mandragora"
soothe so unexceptionably

; given in the form either of tincture°or of
extract

;
in the latter, sometimes usefully combined with camphor
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when inflammatory tendency is not dreaded. One other advantage
henbane possesses, in not interfering with the secretions, but ratlier

favouring exhalation from both skin and bowels. Hydrocyanic acid

is a powerful and often most satisfactory calmative, more especially in

those examples of constitutional irritation following local in-itation of

the intestinal or gastric mucous membrane. Conium is often useful,

and may be given freely, unless palling on the stomach. Aconite and
belladonna are also advantageous, in small doses, carefully conducted.

In the advanced stage of the disorder, opium is highly beneficial,

especially in the form of morphia ; then we scarcely dread over-

excitement of the vascular system ; on the contrary, an increase of its

tone is desirable ; and we are glad to avail ourselves of the drug's

powerful narcotic influence. Tendency to arrest of secretion may be
obviated by a combination of drugs.

Sometimes the second indication maybe happily conjoined with the

first. Thus—again resorting to the example of intestinal iiTitation

—

we often remove the irritating agent, while at the same time a calma-

tive is applied to both part and system ; by the administi'ation of castor

oil with laudanum, calomel with opium, blue pill with henbane.

3. Restore secretion. The ordinary diaphoretics, diuretics, and

laxatives are available for this purpose. But the indication must be

fulfilled gently and with caution. Profusion, with suddenness, might

increase debility
;
tending to aggravation of the disorder.

4. Support the system. As the disease advances, the system gives

way; and while it is our object to arrest the former, it is not less our

duty to enable the latter to bear up under its burden. Disinclination

for food is by no means so marked as in inflammatory fever ; not unfre-

quently the appetite is tolerably good ; sometimes it is little if at all

impaired. It is to be indulged with nutritious and simple food—yet

in moderation ; given often, and in small quantities ; for digestion is

weak, and the additional source of further irritation by lodgment of

undigested matter in the primce vice is certainly to be avoided. By
and bye, food may fail in its sustaining effect on the system, the

stomach grows weary, and digestion is weaker than before. More

direct tonics are to be had recourse to; and the sedatives are laid

aside ; for now the nervous and vascular systems are both in a state

of depression. Quinine, caluraba, chirayta, &c., are given—yet

cautiously ; for all risk of the induction of irritative fever has not

altogether gone. Effects are watched, and the tonics increased or

diminished accordingly.

5. The disease advancing, both food and tonics become ineflfectual.

Stimuli are to be administered. Friction and heat to the surface

;

wine, brandy, ammonia, internally—in small doses, oft repeated. In

the use of alcoholic stimuli, cautious management is most especially
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necessary. The first effect of a full dose is stimulant, the second just

as powerfully sedative ; marked depression follows on the marked

excitement. It is our wish to produce and maintain the first, and by

all means to avoid the second. Moderate doses are therefore given
;

small, yet sufficient to produce excitement; measured not by the

wineglass but by the spoon. The eflfeet of each dose is watched by a

competent and assiduous attendant ; and so soon as the stimulant

eflfect begins to be daparted from, and not before, the dose is repeated

—

in the same way as, in the local antiphlogistic prophylaxis, it will be

seen that it is expedient to have the first effect of cold continuously main-

tained, while the second is carefully avoided. And not only is caution

requisite to guard against the depressing effect of too large doses, at

too long intervals ; there is yet danger of over-stimulation ; the oppo-

site extreme may be reached ; reaction may be induced, in a turbulent,

excessive, and unmanageable form ; inflammatory fever is not likely,

but irritative fever is far from impossible. In the last stage, opium is

usually unadvisable. When much sleeplessness, jactitation, or undue

efforts towards reaction exist, it may be given ; but Avarily, and even

with an unwilling hand ; never in large doses, lest narcotism be

approached, and sinking thereby accelerated.

Should overaction have been in any way induced, tonics and stimuli

are to be desisted from for the time, and sedatives—perhaps with an

antimonial—cautiously resumed.

It is very obvious how careful we should be, in not confounding

this form of constitutional disorder with that of the inflammatory type.

Antiphlogistics, more especially if recklessly and freely employed, must
tend to confirm the disease, and probably hasten its fatal issue. And
the same remark may be generally applied to local irritation also.

" Blood-letting aggravates neuralgia, and relieves inflammatory pain
;

steel and arsenic aggravate inflammatory pain, and cure neuralgia."*

5. The Shock of Injwy.

More or less depression of the nervous system, with a secondary
and similar result on the sanguiferous, is usually the immediate result

of mechanical injury inflicted on the living frame
; proportioned in

extent to the intensity of the external violence, the amount of the

frame that is injured, the relative importance of the injured part in

the general animal economy, and the previous state of the system.

This depression is of an aggravated character, for example, when a
portion of a limb has been crushed to jelly by a heavy weight ; when
a whole limb has been bruised, scalded, or burned ; when an internal

organ, such as the liver, kidney, bowel, lung, or brain, has in any
* Travers.
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considerable degree sustained lesion ; when an injury, perhaps in itself

not very severe, has been done to a frame either originally weak, or

enfeebled by intemperance, by previous disease, or by eitlier extremity

of age. In military practice, bullet-wounds of the trunk are often

judged of according to the amount of attendant shock; if depression

be slight and transient, the probability is that the wound is but super-

ficial, and at all events that the important internal organs have

escaped; if it be both great and protracted, the. prognosis is on the

contrary unfavourable, the inference being that the wound has reached

a vital part.

The Symptoms of nervous shock, after injury, vary from the

slightest appreciable lowering of the vital powers, to complete syncoiJe.

Ordinarily, the patient falls, and lies helpless, cold, shivering, more or

less unconscious, and when I'oused, probably incoherent ; convulsions

may supervene; the pulse is rapid, small, fluttering, indistinct; res-

piration is imperfect and sighing ; nausea and vomiting are common

—

the latter not unfrequently preceding reaction, and seeming to be

concerned in its induction ; a cold sweat bedews the .shrunk and

pale surface ; the features are collapsed ; the countenance bears a

somewhat anxious expression, or else, by entire muscular relaxation,

is a vacant, death-like blank ; the eyes roll wildly and restlessly, or

else are fixed in an upward, listless stare, with the upper eyelid par-

tially closed over the pupil ; often the sphincters are relaxed, fieces

and urine seeming to pass involuntarily; sometimes the secretion

from the kidneys is suppressed ; the cerebral functions may become

wholly suspended, the heart's action may cease, and existence ter-

minate.

Sometimes such symptoms abate rapidly, reaction quickly com-

mencing and soon becoming completely established ; sometimes they

persist for hours, reaction proving both late and gradual ; not unfre-

quently reaction fails,.sinking is again progressive, the syncope is com-

plete, and life becomes extinct.

Reaction—a more or less gradual return towards health—is usually

preceded by a distinct rigor, and very often by full vomiting. The

nervous system is restored, and the sanguiferous is proportionally

relieved from depression. Sensation, motion, intelligence, gradually

return. The patient becomes conscious of his state, and inclines to

inquire into it; his manner grows less wild and agitated, his eye is

steady and expressive, his countenance is less anxious, his features are

more full and composed ; secretion again becomes normal ; the lieart

beats with gradually increasing power and regularity; (he pulse

becomes stronger and equable, and is felt distinctly in the extremities ;

heat comes back to the surface, and this parts with its pale anserine

appearance. The patient recovers himself, in short, sits up, and once
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more is tin intelligent member of the world around hini. This may
be the result of Nature's effort, alone and unaided ; or our art may
assist in its induction.

Whether its commencement be spontaneous or not, its progress

should always bo watched most carefully. The action may advance

favourably to completion, and proceed no fui-ther than attainment to

the even balance of health ; little or no extrinsic aid being required,

either then or subsequently. Or it may overstep the bounds of health,

and pass into disease ; producing either irritative or inflammatory fever,

according as the excess is of a sthenic or asthenic chai'acter. Or the

salutary effort may be imperfect from the first, and asthenic thi-ough-

out ; partial restoration of pulse, consciousness, and general warmth,

being quickly followed by relapse ; a febrile accession occurs, but is

of the typhoid character, tending to renewed prostration, collapse, and

death. Again, in the case of lesion of certain internal organs, as the

brain, premature occurrence of simple reaction may prove calamitous

by escape of blood fi-om the injured part—unfavourable to persistence

or resumption of function. Even from an ordinary wound, the pro-

gress of reaction must be regarded ; otherwise an inconvenient hemor-

rhage may ensue.

But the shock of injury may be considered practically as of two

kinds

—

mental and corporeal. In the former, the patient— to use

an ordinary phrase—is more frightened than hurt. The wound in

reality is but slight, yet the attendant shock is great ; it is however

transient. Its origin Avas mental ; alai"m, being great and sudden,

exercised a most powerfully depressing influence on the brain and
general nervous system, which again lowered the circulation, and the

combined result may have been a near approach to syncope. But so

soon as the mind has been reassured—the injury having been seen and
felt to be in truth trivial—depression passes away, and by reaction the

balance of health is soon re-established. The practical importance of

distinguishing between this and the more real shock, may be thus

illustrated. Suppose a patient about to undergo an operation, on

account of mechanical injury done to a comparatively unimportant
part, and plainly labouring under depression of the general vital

powers—shivering, pale, cold, breathing rapidly, with an alarmed ex-

pression, and almost pulseless. If this state is but of mental origin, the

preparations for operation may be continued ; a few words of kindness

and comfort, with perhaps a mouthful of wine and water, will probably

suffice to establish almost instant reaction. Whereas, if the cause be

altogether unconnected with ment'il impression, the patient may be
at once removed from the operating table to bed ; inasmuch as some
considerable time must necessarily elapse, ere the system can have
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recovered itself so far as to possess a tolerance of operation. The one

form of shock is in its nature very transient, the other is to a greater

or less extent enduring.

There are many cases in which both forms of shock are more or

less combined ; as can be readily imagined. For example, a man may
be mortally wounded by an unexpected and unseen foe ; the shock of

the injury will be great, although entirely corporeal in its origin. A
second may receive only a scratch, while he expected nothing but instant

death ; the shock will probably be serious, and may indeed amount to

actual syncope ;
yet it is purely mental. A third may sustain a serious

injury, from an assailant both seen and feared ; and the shock will be

intense ; mental and corporeal impression' both contributing towards

the lowering result. In such cases as the last, it is practically useful

to ascertain if possible—by inquiry into the history of the accident,

and as to the natural temperament of the patient, as well as by care-

fully noting the existing symptoms—in what proportions the combina-

tion has probably occurred.

Treatment of Shock.—In the mental form, as already stated, reassur-

ance and a little time are sufficient to recover the patient ; the appli-

cation of heat, with some cordial internally, hastening the event, if

necessary. In the corporeal, two errors—in their nature very much
opposed-—require to be guarded against ; foolish bleeding, and prema-

ture stimulation. A patient having received a fall, is probably found

unconscious and incapable of motion ; and the unwary practitioner

is very apt to mistake such a state for the coma induced by extravasa-

tion. A vision of apoplexy, with its wonted remedy of venesection,

passes on the instant through his mind ; his lancet, as it were

mechanically, leaves its case, and reaches a vein in the bend of tlie

arm, or the jugular vein, or the temporal artery. No blood may
follow the incision ; and it is well ; for loss of blood—a most powerful

agent of depression—is not likely to prove beneficial when depression

is already great and dangerous. By and bye, reaction begins to be

established ; the pulse may be felt and counted, the skin becomes

warm, and signs of returning consciousness appear ; at this stage,

bleeding is not unfrequently practised ; and still it is premature.

Nature now, however, is in a state of self-defence ; and but little of

the precious fluid escapes ere syncope again occurs, arresting the

flow—a protest and a safeguard against the malci2)7-axis. The time for

bleeding is neither before reaction nor during its early progress ; but

after it has been established, and when it threatens to advance to an

inflammatory excess.

Again, let us suppose that the case is not one of simple concussion,

but that lesion of the cerebral structure has occurred. Perhaps the
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shock—for at first the symptoms may be those of concussion only—is

of long continuance; hours may elapse, and yet the circulation is

weak, and almost limited to the trunk. This is fortunate ;
for, during

such a condition, hemorrhage is not likely to take place from the

injured texture ; and time is afforded for the completion of that beautiful

process, to be afterwards described, by which Nature prevents loss of

blood in many cases of injured vessels. When reaction does occur, and

activity of circulation is restored to the brain, bringing with it return

of function, no open vessels permit sanguineous extravasation ; and

coma by compression has been happily prevented. This is a felicitous

adaptation of cii'cumstances to the attainment of an important and

salutary event; and let the surgeon look on in passive admiration.

But, not unfrequently, he tires of waiting on Nature, and administers

stimuli at an early period to bring about reaction
;
unfortunately he is

successful in his short-sighted aim ; circulation is restored to the torn

part, while its vessels are yet open ; concussion is converted into

compression ; and danger to life is increased tenfold. Under such

circumstances—and they are of common occurrence—early recourse

to stimuli is strongly reprehensible. The practice must prove in all

such cases prejudicial ; and in not a few it will be certainly fatal.

In the treatment of the shock of injury, then—and more especially

when the head is the part injured—early bleeding and immature

stimulation are both to be avoided. The injured part receives the

mechanical adjustment that is necessary ; and the patient is laid in

bed, or elsewhere, as comfortably as possible; with the head (unless

it be the seat of injury) in the first instance rather low, so as to favour

return of arterial circulation there. The event is then carefully

watched. Reaction may soon occur, without further aid from us,

and may require even active means for its moderation. When it is

tardy, and thei-e seems to exist no reason why its retardation should

be desirable, friction and heat are to be applied to the general sui-face
;

and should these fail, stimuli are then cautiously administered by the

mouth—if the patient is able to swallow
; beginning with simple fluids,

such as hot tea or soup, and gradually ascending in the scale, if need

be, to brandy and ammonia. The exhibition of these requires great

care, when insensibility is complete ; otherwise they may get into the

air passages instead of into the gullet, and suffocate the patient. In

many cases, indeed, we must trust to other means ; such as galvanism
;

or the application of powerful stimuli—as sinapisms, hot irons, blisters,

strong ammonia—to the surface, with the double object of rousing the

spinal system by reflex action, and courting sanguineous circulation

towards tiie part irritated. But in the use of such remedies, again, it

is to be remembered that sensation is for the time in abeyance ; and
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unless we—as it were—feel for the patient, the applications are apt lo

be unnecessarily severe
; proving very troublesome, and perhaps even

dangerous, in their results, after reaction has been established—as by
ulceration, sloughing, or extension of superficial inflammatory action.

The ammonia, for example, of a smelling bottle has often been care-

lessly thrown into the nostrils, producing sad disturbance there ; during

syncope, the patient is unaware of this fresh injury; but, very soon

after reaction, the effects of the overdone remedy may largely predo-

minate over tbose of the original accident. Lives have actually been

lost by nasal inflammation, so induced, having extended to the cranial

contents.

The internal use of stimuli must also be conducted with extreme

caution, as to their legitimate effects
;
being desisted from so soon as

circulation is restored satisfactorily
;

otherwise, danger by excessive

reaction can scarcely be escaped. If inflammatory fever set in, along

with local inflammation in the injured part, not only are all stimuli

scrupulously withheld, but antiphlogistics are administered as circum-

stances may demand. If, on the other hand, ii'ritative fever be the

result, opium or other narcotics, in guarded doses, are indicated. And
it is to be borne in mind that when the shock has been severe and

protracted—more especially when it has occurred in a fi-ame previously

weak—the sthenic period of reaction is apt to be but short ; the ten-

dency is to gangrene locally, with typhoid seizure of the system ; and

in such cases the more powerful antiphlogistics must be employed spar-

ingly, if at all. When the injury has been attended witb great loss of

blood, reaction is seldom or never of the sthenic form, but of the purely

nervous kind—as will be described when treating of venesection ; for

the assuaging of this, a full opiate is most effectual.

Vomiting usually disappears before ordinary restoratives, along

with the other symptoms of shock. Should it prove troublesome—as

it sometimes does, with hiccup—it may be directly treated by a sinap-

ism to the epigastric region, with small doses of the spiritus ammonia;

aromaticus. Naphtha, creasote, and prussic acid, are also useful.

Thus, the dangers ofshock after injury arc, 1. Continued depression,

sinking, and death ; to be met by restoratives ; abstaining from blood-

letting, and other sedatives, during the early period of nervous commo-

tion. 2. Immature and excessive reaction, of a sthenic and vascular

character ; to be met by blood-letting, and other antiphlogistics ; the

use of restoratives being of course refrained from. 3. Excessive reac-

tion, probably remote, of a nervous tj'pe ; to be met by opiates and

other calmatives, cautiously administered. 4. Asphyxia, or other dis-

aster, by the use of stimuli and restoratives; to be avoided by care,

prudence, discretion, and coolness, on the part of the practitioner.
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6. Delirium Tremens.

This formidable disorder is one of peculiar interest to the surgeon

;

being, indeed, one of the most frequent causes of danger from Avounds

or injuries occurring in constitutions deteriorated by intemperance; and

not unfrequently producing fatal results in cases of surgical affection

otherwise of the most favourable character. It is, in fact, a disease of

the nervous system peculiar to intemperate habits ; and rarely, if ever

occurs, except when the brain has been habitually excited by alcoholic

stimuli. It is to be observed, however, that positive drunkenness is not

necessary for its production ; the tone of the nervous system being

readily undermined by doses of stimulants short of intoxication, when
habitually taken, especially in weak and irritable habits. The acces-

sion may be during continued and, as as it vs^ere, paroxysmal drinking;

or it may be induced by sudden and complete interruption of the

accustomed indulgence. And this latter circumstance must ahvays be

regarded, with a view to prophylaxis, in patients predisposed to the

malady. Even after injuries certain to inflame seriously, the habitual

stimulus must be prudently maintained.

Delirium Tremens, or a very similar condition, appears also to be

occasionally induced by the habitual use of other narcotic substances

;

such as tobacco, opium, &c. Cases of this kind, however, are com-

paratively rare, at least in this country.

In its mildest phase, or in its very earliest stages, this atFection

presents itself merely as an exaggerated form of the depression which
usually follows a protracted debauch. The patient is restless, dejected,

often agitated, and easily moved; he has an undefinable feeling of

oppression and anxiety; sleep is disturbed; the mind is incapable

of concentration, sometimes confused and possessed by transient illu-

sions ; the body is also apparently incapable of exertion ; and there

are slight evidences of v?ant of control over the muscled—very fre-

quently tremulousness of the tongue, or unsteadiness in holding a pen.

With these symptoms, there is impaired appetite, fcEtid breath, a
constant bad taste in the mouth, sometimes loathing of food; the

tongue is white and pasty ; the skin is cool, and readily bedewed with
perspiration ; the pulse is often natural in frequency, but usually very
compressible. If, in this state, the mind be in any way agitated, or

the body subjected to injury or operation of any kind, tlie confirmed
disease is apt to be induced. Delirium sets in, usually of the furious

kind; but subject, in this respect, to remissions and exacerbations.

There is however almost constant confusion of mind; the movements
of the limbs are tremulous and abrupt—often guided by erroneous
ideas, or suggested by tliose spectral illusions which now begin to
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harass the patient ; there are noises in the ears, and sights before the

eyes, sometimes, though not always, of a frightful or extraordinary

nature ; the illusory ideas are seldom constant or fixed, but appear to

succeed one another very rapidly ; and frequently they have reference

to some supposed supernatural occurrence, or demoniacal possession.

In this stage, there is always extreme difficulty of procuring sleep

;

which however, if procured, is generally the precursor of recovery.

On the other hand, if the symptoms continue, a typhoid state is almost

certainly induced ; and a fatal event may take place, either by pure

exhaustion or by coma.

In the confirmed disease, there is commonly more or less excitement

of the pulse ; which however is usually soft in character. In all other

respects, the symptoms are those of bodily prostration ; and this becomes

greater as the disease advances. Fi-om this circumstance, and from the

long-continued habits of the patient, a certain allowance of stimulants

is almost always required in the treatment ; and, on the other hand,

bleeding and depletion of every kind are usually found to be remarkably

ill borne. In consequence of this, treatment is mainly directed to

the procuring of sleep, and the subduing of tendency to excitement.

For both of these purposes, narcotics are required ; perhaps the best

combination being opium with hyoscyamus. The very large doses

which may be given, with scarcely any effect, is a singular proof of

the extent to which the constitution is modified by disease
; engender-

ing tolerance of the remedy. Where narcotics alone fail to subdue the

delirium (as is not unfrequently the case), they may be combined

with tartrate of antimony in small and repeated doses ; care being

taken, by the watchful administration of stimulants, to prevent the

supervention of undue depression. Sometimes opium and belladonna

are exhibited locally, with advantage ;
applied by means of vesication,

along the spine. Chloroform, too, is occasionally serviceable, admi-

nistered by inhalation ; but mainly as a means of subduing paroxysmal

excitement, and so favouring subsequent influence of the narcotics.

7. Hysteria, Spinal Irritation, Hypochondriasis, Epilepsy, 4'C.

We cannot enter at any length into a discussion of the disorders of

the nervous system, above enumerated ; and others, also, we must pass

by, which are fully described in medical works. They are mostly of

too complicated a character to be understood, without a moi'c detailed

description than could possibly be given here; and it will therefore be

sufficient to advert merely to their leading charactcrislics, and espe-

cially to those wliicli render them important to the surgeon.

Hysteria, not unknown in men, is for the most part peculiar (o the

female system. It cojiimonly occurs in paroxysms, bi'ought on by
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some mental emotion ; and, in highly hysterical subjects, in whom the

mind and temper are not Avell regulated, the slightest disturbance of

equanimity will often prove a sufficient exciting cause. In its ordi-

nary form, it is attended by spasms and irregular movements, and even

by convulsions. There is commonly a sensation as of a ball or obstruc-

tion in the abdomen, rising towards the throat, and causing there a

feeling of sutFocation (globus hystericus). There is also irregular laughter,

intermixed with fits of screaming or weeping, and other evidences of

violent and unreasonable emotion. The patient often appears to be

entirely unconscious, although there is good reason to believe that in

most cases consciousness is not really absent ; the violence of the dis-

ease being commonly increased by demonstrations of sympathy and

interest on the part of bystanders
;
and, on the other hand, abating

wonderfully, when the patient is left to herself. The paroxysms may
last a considerable time ; but their duration is usually not more than

a few hours or minutes. Their resolution is often accompanied by a

copious flow of limpid urine ; and there remains only a feeling of wea-

riness and languor. Sometimes, however, the affection passes into a

temporary coma ; or into various forms of trance or catalepsy. But

these varieties are rare.

The irregular forms of hysteria chiefly interest the surgeon, from

the frequency with which they simulate gi'ave external affections
;

complicating the diagnosis, and often leading, in inexperienced hands,

to very serious errors of treatment. In fact, there is scarcely any

form of external or internal painful affection, scarcely any spasm, or

functional derangement, which may not be simulated by this singular

affection ; and this is all the more likely to be the case, on account

of the habitual proneness to exaggeration and deception that often

mingles itself, as it were insensibly, with the hysterical character.

Diseases of the joints,* irritability of the mamma, spinal diseases,

painful neuralgic affections, spasmodic cough, disorder of the larynx

impeding respiration, difficulty of swallowing, dilficult micturition

—

these are but a few of the hysterical affections which most frequently

simulate or complicate surgical diseases, and against mistaking which
the practitioner must be ever on his guard.

The greater number of hysterical pains are accompanied by ten-

derness on pressure, often extreme, at one or more points along the

spine. This affection, which is not attended with swelling, redness, or

any other appearance of inflammatory action, is called S2nnal irritation;

and should be looked for in every case of pain not explicable on
ordinary surgical principles ; whether associated or not with hysterical

• Sir Benjamin Brodie says—" I do not hesitiite to declare that, among the higher
classes of society, at least four-fifths of the female patients who are commonly supposed
to labour under diseases of the joints, labour under hysteria and nothing else."



66 HYSTERIA—HYPOCHONDKIASIS.

symptoms. It is frequently, like all the other varieties of hysteria,

accompanied and probably often caused by leucorrhoea, or other

uterine derangement.

The treatment of hysterical affections should always be, in the

main, tonic ; and will be modified by the nature of the functional or

organic derangements with which they are associated. Depletion and

stimulation are both to be deprecated, in most instances; nor are nar-

cotic remedies usually found available for permanent good. The dis-

ease is seldom dangerous to life ; and the i*emedies found most effectual

are simple measures, such as the cold affusion—especially in the form

of the shower-bath ; a remedy which is perhaps oftener than any other

followed by rapid resolution of the paroxysm, and one which may be

also habitually used with advantage in the chronic forms. The adminis-

tration of antispasmodic medicines, such as valerian and assafa2tida, in

combination with various tonics, regulation of the uterine functions,

and the use of local soothing remedies, in the case of severe pain, are

usually followed by a measure of success. But it is undeniable that

this affection is sometimes one of the most obstinate and rebellious

with which the practitioner has to contend ; the successful management

of it depending, to a very great extent, on regulation of the mind and

temper by the patient herself, and on the gradual obliteration of old-

standing and deeply-rooted habits of self-indulgence and caprice, over

which neither medicine nor surgery have any control.

Hypochondriasis chiefly affects the male sex, and is usually associ-

ated with deranged digestive function. It presents itself under the

form of lowness of spirits, with general depression and inactivity;

generally attended by imaginary illness, and always by a disposition

to lay undue stress upon symptoms actually present. This condition

is in some respects the counterpart of hysteria, but is less under con-

trol of the patient ; and, in fact, not unfrequently depends on disease,

functional or organic, of some of the internal organs.* Like hysteria,

it usually demands a tonic ti-eatment ; in which, change of air and

scene is not the least important ingredient.

Epilepsy is characterised by paroxysms of general convulsions,

recurring at intervals, and lasting from a few minutes to half an hour

—

very rarely longer than this ;
accompanied by complete coma, foaming

at the mouth, and great distortion of the features
; generally instan-

taneous in accession, and, on disappearance, leaving the patient without

any symptom of illness, or any recollection of the attack. This lament-

able and obstinate disease is little liable to be confounded with any

* Very often hypochondriasis is connected with deposits of oxalate of lime crystals in

the urine ; for tlic detection and treatment of whicli condition sec the worlts of I'ront on

Stomach and Renal Diseases, Lond., 1849; Golding Bird on Urinary Deposits, T^nd.,

1846 ; and Dr. T3egbie's Paper in tlic Monthly Journal for August 1849.
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surgical alFection ; and deserves notice here chiefly on account of the

attempts which have been made—sometimes successfully—to effect a

cure by surgical interference, in cases which depend on depressed

fracture, or on the supposed presence of an inward spiculum from the

cranium.

Various other affections of the nervous system have at different

times been considered as falling within the surgeon's province, and

remediable by his art. Most of these are tlie result of injuries ; and

are considered in the " Practice of Surgery." Some forms of neuralgia,

in so far as their surgical treatment is concerned, will be noticed after-

wards in the present work.

In connexion with the preceding section, the reader may consult the following

works :—On Nervous A ffections in general, Irritation, and Shock—Travers, on Constitu-

tional Irritation, Lond., 1826 and 1835 ; Brodie oh Local Nervous Aifections, Lond., 1837

;

Marshall Hall on the Diseases and Derangements of the Nervous System, Lond., 1841

;

Todd on the Nei-vous System, in the Cyclopaedia of Anatomy and Physiology. On JJe-

lii-ium Tremens : Watson's Lectures on Practice of Physic ; Sutton—Tracts on Delirium

Tremens, Lond., 1813
;
Armstrong and Pearson on Brain Fever from Intoxication, Ed.

Med. and Surg. Journal, vol. ix.
;
(these, with Sutton's work, contain the first accurate

descriptions of the disease)
;
Brigiit's Hospital Reports, vol. ii., p. 15, Lond., 1831. On

tlysteria, Spinal Irritation, and various other anomalous affections connected with this

state, see the different Medical Text-books and Cyclopa!dias ; and Dr. Laycock's inte-

resting articles in the Edinburgh Medical and Surgical Journal for 1838. Also the

work of Brodie above mentioned.

AFFECTIONS OF INTERNAL ORGANS IN CONNEXION
WITH SURGICAL DISEASE.

The not unfrequent coincidence of serious internal diseases with
affections apparently of a purely surgical character, is a circumstance
of the greatest interest and importance to the practitioner, and well

calculated to impress upon him the necessity of some degree of know-
ledge of his art in all its branches. Without such knowledge, he can
never be secure in determining upon, or in performing any operation

;

or even in the treatment of the most ordinary injuries. For it has
been shewn by multiplied experience, that there is no wound, from
phlebotomy to amputation ; no concussion, from the smallest bruise ta
the most frightful fracture ; no disease, from that of a finger to the
caries of a hip-joint or vertebral column,—which is not very liable to.

be preceded, followed, or in some way or other connected, with disease

of vital internal organs ; so modifying diagnosis, prognosis, and treat-

ment. Many examples of this have already been presented to the reader,
under the head of Conslitulinnal Ajfcctions ; and many more will come
under notice in the remaining portions of this volume. But it seems
desirable here, to give as succinct a view as possible of the circum-
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Stances under which extei-nal disease may be thus complicated ; not

with the intention of entering into details, which will be more in place

afterwards, but in order to complete the statement of those principles

which it is the object of this chapter to unfold ; and to impress a feel-

ing of wholesome caution, in regard to surgical procedure in general,

which will find abundant application as we proceed.

The coincidence of internal with external diseases, may occur under

a great variety of circumstances. It may be purely a coincidence ; or

one of the diseases may stand to the other in the i-elation of a cause

;

or again, there may be an antecedent circumstance to which all

are to be ascribed, as we have seen is the case in most constitu-

tional disorders. In these cases, the effect of the internal on the

external disease may be such as to modify its whole characters, and

thus to make itself obvious to the most unwary and unobservant

practitioner; or, on the other hand, its influence may be so insidiously

exerted as not to be readily appreciable, till the shock and subsequent

reaction of some great operation, or the supervention of some accidental

febrile attack, shews the real weakness of the vital powei's, and demon-

strates that more tolerance of injury has been looked for than the state

of the internal organs warranted. We may illustrate this subject under

the following heads :

—

1. Internal diseases may concur accidentally with external disease.—In

this case they are commonly chronic, or at least of older standing than

the surgical atfection. It is well known that a large proportion of

individuals dying of any disease, whether medical or surgical, espe-

cially if of advanced age, of dissipated habits, or otherwise exposed to

the causes of morbid action, exhibit marks of either obsolete or pro-

gressive disease in vital organs, contracted at an earlier period than

the fatal affection. Such departure from health may include a great

variety of organs. In this country the most common diseases are

those of the lungs, particularly tubercular affections ; the traces of

which are found in a very large proportion, probably even in a majority

of persons dying in advanced life. Next to the pulmonary lesions,

diseases of the kidneys and of the heart, in both sexes—and, in

women, of the uterus—are the most frequent ; and important dis-

orders of the brain, liver, intestines, and spleen, are far from being

of rare occuiTence. Many of these affections ai'e found to have under-

gone cures ; others may be in a state of progress at the time of death,

and yet apparently unconnected with the fatal event ; while, in many

cases, they have obviously hastened this, either by imparting to the

fatal disease a more formidable character, or by acting as either its

predisposing or exciting cause.

It is obvious that the chances of an operation, or other violent

interference with the natural condition, as likewise the prognosis and
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treatment of many external maladies, must be constantly modified, and

that to a very considerable extent, by such antecedent circumstances.

The presence of Bright's disease of the kidney, of tubercular phthisis,

of organic disease of the heart, of chronic affections of the brain or

liver, may not be inconsistent with a certain amount of health, and

enjoyment of life, under the usual conditions ; but they form a most

dangerous complication of any severe injury, and are often sufficient

to render the chances of an otherwise justifiable operation worse than

those of the disease it is intended to remove. Plence, every patient

about to be subjected to severe operative procedure, should be sub-

mitted to a medical examination, as satisfactory as his state will

permit ; and the surgeon's hand should be guided by as ample a

knowledge as possible of his patient's previous constitution, diseases,

and predisposition. Even if the operation should be determined upon,

in unfavourable circumstances, the precaution will often enable us to

foresee and guard against calamities, which might otherwise have been

unnoticed and unlooked-for till too late for either prevention or relief.

Internal diseases may of course arise accidentallj', during the treat-

ment of surgical cases ;
presenting the most varied forms, and producing

the most varied effects. It is impossible, however, to give any general

rules applicable to such cases ; which must be met by the care, vigi-

lance, and general knowledge of the individual attendant.

2. Tlie internal disease may be the cause of the external.—Examples of

this are familiar to eveiy practitioner. They often come first under

the eye of the surgeon, on account of the predominance and easily

appreciable characters of the external symptoms, as compared with the

more latent internal disorder. Nevertheless, to the latter, usually,

attention must mainly be directed in treatment ; while the other is of

course not neglected.

Thus an abscess in the groin, or beneath the fascia of the thigh,

may be connected with deep-seated disease of the vertebral column
;

and may be readily mistaken, by the unwary or ill-informed surgeon, for

a mere external affection. Abscesses in the neck may communicate
with the lung—though this is rare ; less seldom they lie close upon,
or are found in connexion with, the aorta, or some other great vessel,

which may be at the .same time the subject of disease. An abscess of

the thoracic parietes may appear to be localized there, and yet may
have been formed in consequence of a collection of matter in the pleura.

An inflammation of the abdominal parietes, leading to abscess, may
result from disease in the liver ; or may be in connexion with the intes-

tines—ultimately causing fascal fistula. Many ulcers also, especially

(if tlie indolent kind, owe peculiar characters, or even their exis-

tence, to Bright's disease of the kidney, or to organic affection of other
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internal viscera ; a circumstance vvliicli of course vei-y much modifies

the prognosis, as Avell as the treatment. Absorption of the sternum,

and other diseases of external bones, may be caused by aneurisms

pressing upon them from within ; the non-recognition of which might
lead to immediately fatal consequences. Finally, functional disorders

requiring or appeai'ing to require surgical aid, may be essentially

dependent on organic or other internal affections ; as spasm of the

larynx, possibly requiring tracheotomy—in children dependent on

intestinal irritation, in adults on aneurisms or other tumours interfering

with the pneumogastric nerve. Another example is partial paralysis

of a limb from an internal cause ; and there are a variety of similarly

related affections, which will be mentioned in their order.

3. The external affection may precede and give rise to the internal.—
The great number of secondary diseases which are liable to follow

external inflammatory affections, and operations, is well known to sur-

geons. Experience has shewn that a very large proportion ofdeaths after

amputation are caused by a peculiar poisoning of the blood, leading to

the formation of inflammations and abscesses in various internal organs,

especially the lungs and liver. The same symptoms not unfrequently

arise from very slight external lesions, such as wound of a vein in

bleeding, or some accidental breach of surface, in itself most trivial.

The eflFect of many poisoned wounds, also, is a species of spreading

inflammation which readily extends over a large surface, and involves

very frequently internal organs in its progress ; and the same thing

may be said of erysipelatous inflammation, which not unfrequently

undergoes an extension or transmutation into an affection of some

internal part.

The special secondary accidents to which particular surgical ope-

rations and diseases are liable, will receive full consideration hereafter.

But, in the meantime, it is to be noticed, that almost all secondarj'

inflammations are apt to present remarkably insidious characters ;

being masked partly by the constitutional symptoms which always

follow an operation, partly by the peculiar character of the inflamma-

tion, and often also by the asthenic condition of the patient, and the

attention necessarily directed to the external and primary affection.

Such diseases, therefore, require particular care for their recognition,

and usually also very great skill and circumspection in treatment.

4. The external and internal disorders may he produced by a common

cause.—This is perhaps the most usual mode in which internal diseases

occur in surgery. It comprises the Avhole of the constitutional affections

Avhich have been discussed in the former part of this chapter ; and

likewise a vast variety of other diseases, which, although commonly

called local, are probably OAving, in a greater or less degree, to
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causes acting generally throughout the system. It may indeed be '

doubted, whether almost any inflammation, except such as is the effect
I

of injury, external or internal, can be viewed as being altogether

unconnected with some constitutional source ; and the cause which ren-

ders an individual liable to one disease, not unfrequently brings others

in its train. Instances of such association of diseases are of constant

occurrence. Thus aneurism of an external artery is, very commonly,

but one indication of disease in the whole arterial system ; and if,

in this case, an internal aneurism be detected—say, in the aorta— i

not only is the prognosis as regards the success of an operation on the

external aneui'ism much modified, but the propriety of undertaking it

at all is rendered very doubtful. Another instance of a disease of i

this kind is senile gangrene ; which often depends on a wide-spread
j

affection of the ai'terial system. i

A local disease may be such as, from its position alone, to involve

both external and internal organs simultaneously. Thus caries of the

petrous portion of the temporal bone may produce an inflammation

of the external ear, at the same time that it is causing dangerous

disease of the membranes of the brain ; and attempted cure of the for-

mer affection may only expedite the destructive course of the latter.

Again, a local disease may have become so connected with the habit,

as it were, of an individual constitution, as to render its sudden removal

dangerous. In some instances, for example, the removal of piles has

given rise to dangerous hemorrhage into internal organs, or to other

disease which had been restrained by the local, and in this case salutary

discharge.

But among the cases requiring the greatest caution, under this

head, are those of external injuries; especially when of a violent or

concussive character. There is always a fear, in such cases, that an
internal organ may be injuriously affected; and an external wound or

fracture may be a matter of small consideration indeed, when com-
pared with a laceration of the brain, liver, or other vital part. Deep-
seated lesions are very apt to be overlooked in the first instance,

,

from the shock which attends the injury masking all peculiar sensa-

tions ; and they should be made the subject of very careful inquiry,

so soon as the patient has recovered his consciousness.

Even when not produced by extreme violence or concussion, wounds
may be inflicted in such a manner as to cause effects of a serious

character on internal organs. In illustration of this, we may instance
'

the formidable effects in wounds of some of the greater veins, arising

from the admission of air into the circulating blood ; a lesion which
has often been followed by instantaneously fatal consequences, during
the extirpation of tumours, or other operations in the axilla or neck.

!

Thus, too, wounds of the lung are apt to be followed by many serious

I
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and fatal accidents ; the admission of air to the pleural cavity being

occasionally productive of imme-

diate death, especially when there

has been previously a diseased

state of the lungs on one or both

sides. The state of general em-

physema of the areolar tissue

—

its distension with air—which is

apt to supervene on wounds of the

air-passages, occasionally results

in serious consequences
; produc-

ing frightful inflation of the whole

body, and requiring prompt surgi-

cal interference to prevent suffoca-

tion. Lijuries of the abdomen

may lead to communications of the

intestinal cavity with either the

peritoneum or the external sur-

face ; producing, in the first case,

peritonitis of a violent and un-

controllable description ; in the

which can only be closed by operative

rig. 6.

second, a fistulous opening,

procedure.

Such are a few illustrations of the internal accidents liable to occur

in surgical practice. They are given at this early period, by way of

caution ; and because they foi'm a not inappropriate conclusion to a

chapter on Surgical Medicine.

Fig. 6. General emphysema, of the whole surface, after wound of the right side of

the chest. The patient was a light dragoon. After Larrey.



73

CHAPTER n.

—

—

INFLAMMATORY ACTION, AND CONGESTION.

THE INFLAMMATORY PROCESS.

Inflammation, the source ofmuch evil, medical as well as surgical, may-

be defined : An alteration in the healthy structure and function of a

part, accompanied by a pei'verted condition of the blood and capillary

blood-vessels ;
ordinarily attended with redness, pain, heat, and swell-

ing ; and inducing more or less febrile disturbance of the general

system.

But this term has, in my opinion, been made to include too wide a

range of action—from the slightest exaltation of what is healthy, to

the most disastrous results of ravaging disease ;
rendering the cause of

simple effusion one and the same with that of suppuration, ulceration,

and gangi'ene ;
uniting, as if in one harmonious operation, the healing

of a wound with its gaping and suppuration—the gradual enlargement

of a part, with its destruction and discharge—the death of a portion

of bone, with the formation of its substitute—the successful reunion

of a broken limb, with the suppurative arrest and undoing of the

callus—the infliction of an ulcer, with its process of healing; all,

however dissimilar, declared the offspinng of one common parent

—

Inflammation.

The practical confusion and tendency to error, which inevitably

result from such a state of things, seem full warrant for the surgeon
to attempt a division of what is so extensive and varied, into its com-
ponent parts ; and, considering each apart, to inquire whether separate

causes may not thus be found to suit the results so widely different.

As a suitable general terra, comprehending the whole range of

action, the phrase " The Inflammatory Process " may be employed.
And I would limit the term Inflammation, to what is essentially

morbid; that is, at variance with healthy function and structure. The
blush of shame, or the red spot of hectic, is not the same with the
fiery swelling of erysipelas; increased vascular action in the niamnia
giving milk, is different from that thoroughly perverted vascular action

which attends arrest of the secretion, ami structural chanoc of tlio
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organ ; the simple turgescence which at once closes a flesh wound, is

an action far short of that which renders its lips separate and swoln,

pouring out a copious purulent discharge. The one is something not

at variance with health : the other is Inflammation.

From health to true Inflammation is not one step, at once attained,

but a transition gradually effected; the time occupied varying accord-

ing to circumstances. In some cases a very few hours suffice ; in

others, days may have elapsed, and yet the process is incomplete.

The transition may be conveniently subdivided into three stages :

—

1. Simple Vascular Excitement; 2. Active Congestion; 3. True

Inflammation, The exact details of the process cannot be stated with

certainty ; but are, probably, nearly as follows :

—

Theory of the Inflammatory Process.

Let us take a common surgical example ; the application of some

acrid substance to the skin. Each component texture of this part

may be affected, so soon as brought into contact with the irritant
; j-^et it

is not improbable that one texture may be involved more decidedly

than the others. This one is the nervous ; and hence immediate pain,

by the effect on its sensory portion. An impression is thus conveyed

from the part to the nervous centre ; thence follows a stimulus to the

vascular tissue of the part, already roused by the direct influence of

the irritant ; and that stimulus is in due time obeyed.

The time which elapses between the application of the exciting

cause and establishment of the vascular action thereby induced, is

termed the period of Incubation ; varying as to duration ; in some cases

very brief, in others protracted ; always valuable with regard to treat-

ment.

I. The process commences with determination of blood* to the part

;

and that fluid is sent through it with an augmented velocity. At first,
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Tlie solid portion of living blood, containing iron, and carrying oxygen, m.iy be said

to minister specially to respiration ; while (he (hiid part, or i)lasnia, is peculiarly con-

cerned in the function of nutrition.
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the capillaries and minute arteries—those vessels mainly concerned in

the change—are of diminished calibre ; a vital change Avhich may
result from an inherent contraction of their walls. The capillary coats

being held to be of the same nature as involuntary muscular tissue,

this contraction may be not unreasonably considered analagous to

Spasm ; while the dilatation that succeeds may be likened first to

Relaxation, and afterwards to Paralysis. But soon this spasm or

increase of tone in their coats passes off; they gradually yield before

the increased and increasing flow, while yet the rapidity of this is not

sensibly diminished. After a short time, the spasm has not only dis-

appeai'ed, and the wonted capacity been regained, but dilatation beyond

the normal standard is begun. Capillaries which previously contained

but single files of the red corpuscles, now admit of them rolling through

in masses ; and these come crowding in. In consequence, vessels for-

merly invisible are now seen plainly ; and the accelerated motion of

the general current is as yet but little abated. As dilatation increases,

however, the flow tends to become more and more retarded. In such

a state of matters, it need affbrd no surprise to find a tendency to un-

usual transudation ; in other words, along with an increased circula-.

tiou, comes an increase of the ordinary function of the circulation.

The blood parts with a portion of its contents more liberally than in

quiet health. The transudation may be chiefly serous ; or the liquor

c

Fig. 7.

sanguinis is found on open surfaces, and in interstitial spaces. The
natural function of the part is exalted. If this be secretion, the

Fig. 7. An exact copy of a portion of the web in the foot of a young frog, after a
drop of strong alcohol had been placed upon it. The view exhibits a deep-seated artery

and vein, somewhat out of focus ; the intermediate or capillary plexus running over
them, and pigment cells of various sizes scattered over the whole. On the left of the
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secreted fluid is increased in quantity, yet witli its normal cliaracters

scarcely if at all changed. Nutrition is exalted also ; and the fibro-

areolar tissue is fuller than before, giving slight increase of bulk.

Thus is constituted the first stage. Simple Vascular Excitement ; not

necessarily inconsistent with health, but rather its mere exaltation

;

synonymous with the Vital Turgescence of some Physiologists. The
part contains an increased amount of blood ; its circulation is unusually

active ; there is a marked tendency to increased exudation, partly

serous, partly of a plastic kind ; and what is exuded differs little, if at

all, from the ordinary liquor sanguinis.

The exciting cause having been removed, thiscondition maysoon sub-

side ; and the part regains quiescence. Or, the exciting cause remain-

ing, the disturbance is sustained, yet without proceeding to a higher

grade; and a salutary result is probably secured thereby. For in-

stance, it is by the continuance of such simple exaltation of function

that the conjunctiva resents the presence of a grain of sand, and often

succeeds in washing it away by increased serous effusion. But, the

exciting cause remaining—or being severe in its nature, though of

brief application—there is neither abatement, nor simple maintenance

of the changed condition, but advance; and this brings us to the

second stage.

n. Active Congestion.—The vascular commotion extends on the

cardiac side of the affected part ; the arterial trunks feeding it have

partaken in the excitement, have begun to enlarge, and are pulsating

Avith an unwonted energy. More and more blood is sent down to the

part, and the capillaries and minute arteries begin to fail beneath

their burden. Hitherto they were simply dilated, yet apparently con-

trolling the circulation of their contents ; but now tone in the vascular

tigui'e, the circulation is still active and natural. About the middle it is more slow, the

column of blood is oscillating, and the corpuscles crowded together. On the right, con-

gestion, followed by exudation, has taken place, constituting inflammatory action in the

part.

a. A deep-seated vein, partially out of focus. The current of blood is of a deeper

colour, and not so rapid as th.at in the artery. It is running in the opposite direction.

The lymph sp.ace on each side, filled with slightly yellowisli blood plasma, is very appa-

rent, containing a number of colourless corpuscles, clinging to or slowly moving along

the sides of the vessel.

h. A deep-seated arterj', out of focus, the rapid current of blood allowing nothing to

bo perceived but a reddish, yellow broad streak, with lighter spaces at the sides.

Opposite c, laceration of a capillary vessel has produced an extravasation of blood,

whicli resembled a brownish-red spot.

At d, congestion has occurred, and the blood corpuscles arc apparently merged into

one semitransparcnt, reddish m.nss, entirely filling the vessels. The spaces of the web,

between the capillaries, are rendered thicker and less transpai-cnl, partly by tlie action of

the alcohol, partly by the exudation. This latter piitirely fills up the spaces, or iinl>-

coats the vessel.— HrENNicrr.
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coats is giving Avay, and enlargement is about to be merged in over-

distension* Partly from this cause; partly on account of change

in the blood itself, wliich seems more viscid, with its corpuscles less

distinct; and partly also, from an increase

of vital attraction between the blood and

surrounding parenchyma— the circulation

loses its acquired rapidity, and becomes

slower even than in health. The red cor-

puscles are no longer limited to the central

current, but encroach more and more on the

lateral and clear "lymph spaces." Exuda-

tion is more copious than in the previous

stage, and of a different kind. It cojisists

chiefly of liquor sanguinis ; and this is al-

tered from the healthy standard. The fibrin

is increased, not only in quantity, but also

in plasticity, or tendency to become or-

ganized.

Increase of exudation may be explained,

in part, by the supposed increase of vital

attraction between the blood and the surrounding parenchyma. At-

tenuation of the distended coats of the vessels, also, obviously favours

escape of tlieir contents.

The natural function of the part is not simply exalted, but begins

to be perverted : for example, secretion is not only increased, but

changed in its character. By fibrinous interstitial deposit, the texture

of the part is softened and enlarged. The " formative power," as it is

termed, is disordered ; and the supply of plastic material is greater

than can be usefully and normally appropriated by the implicated

tissues.f In other words, nutrition, or the normal and vital relation

which subsists between the living tissue and nutrient materials con-

tained in the blood, is becoming more and more distui-bed. And this,

perhaps, constitutes the most important part of the inflammatory pro-

* " Atonj' and flaccidity of blood-vessels may become a cause of impediment to a
current through them, not by preventing these vessels from actively contracting on
their contents, but by removing tliat tone by which the vessels maintain tlie calibre and
the tension best calculated to transmit onwards the force of the current. Vessels thus

weak and inelastic, instead of equably conveying tlie current, become distended, length-

ened, and tortuous in receiving it ; and by their very mass, as well as by their inelasti-

city, tiiey partly break tlie force of the current, and partly turn it into other channels."
—Williams' Principles of Medicine, p. 207.

t " The various solid tissues which are in continual process of change, more or less

rapid, derive the materials of their reconstruction from the blood, especially from its

Fig. 8. Two vessels coated with granules, nuclei, and compound granular corpuscles.

Kxample of Exudation.

—

Bennktt.
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cess
; leading ultimately to change of structure, more or less permanent,

and more or less inimical to resumption or continuance of normal

function.

Thus is constituted Active Congestion ; the arterial trunks in in-

creased play, but the circulation becoming slow in the part ; its vessels

beginning to be ovei-distended, and losing tone thereby; its blood under-

going change, the fibi'in especially being increased, both in quantity

and plasticity ; exudation of liquor sanguinis taking place, more or less

copiously ; function and nutrition perverted. We are leaving the

confines of health, and have, indeed, already made some progress into

the territory of disease.

This action may resolve after the removal of its simple exciting

cause ; or it may be sustained^ for some time, as in the healing of

wounds and the closing of ulcers ; or it may advance to

III. True Infiammation.—The change which, in the pi'eceding

stage, had begun in the blood, is now completed. The overdistension

of the capillaries is established ; the capillary power is for a time

gone—perhaps in consequence of diminution or actual suspension of

their nervous influence ; and the coats of the capillaries and other

vessels are spongy, softened, and impaired in cohesion, being them-

selves the subjects of structural change. The languor of circulation

a^Dproaches stagnation, and at some points this has actually occurred

;

every part of the distended capillaries is occupied by crowded coloured

and colourless corpuscles. And this crowding and obstruction may be

occasioned, as formerly stated, by viscidity of the blood, by increased

vital attraction between the blood and the parenchyma, and by in-

creased vital attraction in the corpuscles of the blood to each other.

Altered liquor sanguinis is exuded in profusion. The attenuated

and softened capillaries also give way in their coats ; and from the

lesion, blood is extravasated in mass. Suppuration is in progress,

by extravascular degeneration of the fibrinous exudation, or—as some

suppose—by a secretive elaboration of it ere yet it ha.s left the vessel.

The parenchjfma, infiltrated by liquor sanguinis, pus, and blood,

softens, and is broken up; and the disintegrated texture becomes

mixed with the escaped contents of the vessels. The formative power

has ceased ; and the opposite condition, a tendency to disintegi-ation,

libriii ; which they have the power, by their vital endowments, of causing to assume

their own respective forms of organizntion. The vitality of tlie tissues in any part may

vary in its degree ; so that their fornialive power niaj' be increased or diminislicd.

When their formative power is increased, tlie process of nutrition is performed with

unusual rapidity, and tlic fibrin of the blood is rapidly drawn from it: but when the

formative power is diniinisliod, tlio jirocoss of reconstruction is slowly and imporfcclly

performed, and the demand for fibrin is less."—7?nV. imd For. Med. Review, No. xxxv.

p. 102.
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from diminution of vitality, has become established. Disorder of

function is complete ;
secretion, for example, being in the first place

arrested, and, when restored, more vitiated than before.

In the circulation of the part truly inflamed, all is sluggishness

and stagnation ; but that of the parts around is unusually active. The

arterial trunks in the vicinity continue to play with increased energy

;

blood continues to be sent, but cannot now be transmitted in its direct

course : in the inflamed part it meets an obstruction, and, being sent

round another way, throws a stress on the collateral vessels ;
these,

however, retain vigour sutRcient for the augmented labour, and pass

the cm-rent briskly round. But, in their turn, they themselves may
be overborne by an extension of the disease ; and thus the course of

circulation may be rendered, at each such extension, more and more

circuitous.

While the apparatus of deposit is thus unusually busy, that of

absorption is in abeyance. During inflammation, the lymphatics and

minute veins do either little or nothing as absorbents. On yield-

ing of the disease, however, not only does effusion begin to abate

;

absorption again comes into play, and that actively ; and by its means

the part is often restored nearly, or altogether, to its foi'mer state.

During inflammation of a serous membrane, for instance, a large

amount of liquid effusion often rapidly accumulates within its cavity

;

so long as the disease persists, that fluid either remains stationary or

receives an increase ; but so soon as the inflammatory process has

fairly given way, and resolution is in progress, the effusion plainly

diminishes, almost j^ari passu ; and in two days, or perhaps in but a

few hours, it may have in great part disappeared.

The inflammatory change of the blood is important. 1. The
liquor sanguinis is increased in relative quantity, and its serum is said

to contain an unusual amount of albumen. 2. The fibrin is increased

in quantity ; both actually, and relatively to the red corpuscles. The
proportion of serum is diminished, probably in consequence of effusion.

3. The red corpuscles are relatively diminished in number ; and their

tendency to aggregation is augmented. 4. The colourless or " lymph
globules" seem to be frequently increased in numbers ; but this change
is by no means essentially connected with the inflammatory process, as

some have supposed.

This alteration of the blood—begun in the second, and completed
in the third, or true inflammatory stage—is at first a local act, effected

in the part inflamed ; but this laboratory, if continued thus in opera-
tion, may ultimately involve the whole circulating fluid in similar

change.

Such is Inflammation Proper. Blood much altered; stagnant, or
tending to stagnation. The capillaries overdistcnded passive tubes;
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their coats spongy, soft, and lacerable. The neighbouring collateriil

circulation unusually active. Copious exudation of liquor sanguinis

;

extravasation of blood, by lesion of the capillary coats ; absorption in

abeyance ; nutrition and function wholly perverted. Structure changed

;

texture softened and enlarged. Suppuration in progress ; and part of

the texture breaking up. Nothing healthy, or consistent with local

health ; all essentially disease.

This state is not at once established, so soon as the period of

incubation has passed away ; but, as already stated, is approached by

a process of transition more or less gradual. The previous stages may
be either short or protracted, but can, in no case, be proved absent.

When the process is somewhat tardy, its compound nature is the more

distinct. Take, for illustration, the vaccine pustule ; an inflammation

resulting from a poisoned wound, and gradually attaining to its con-

summation. The exciting cause is applied, and for a time seems to be

inoperative ; three days commonly elapse, without the appearance of

vascular excitement ; and this is the period of incubation. On the

fourth day, the papular condition is established
; commencing with

simple excitement, and steadily verging towards active congestion.

During the four following days, the vesicle is formed—the result of the

crescent second stage of the disorder ; the vesicle at first containing a

serous fluid, which afterwards becomes of a more glutinous character

by exudation of the liquor sanguinis. On the ninth day, the pustular

formation is attained ; and not until then has the establishment of True

Inflammation been completed. Soon thereafter, vascular disturbance

ordinarily subsides, and the part slowly

recovers.

During the morbid progress, ad-

vancement is usually at and from the

centre
;
and, supposing a section made

of the inflammatory disc, the accom-

panying diagram may conveniently il-

lustrate the state of the part. The outer

circle representing Simple Vascular Ex-

citement, whose characteristic efi'usion

is serous ; the second. Active Conges-

tion, with exudation of plastic liquor sanguinis ; within the inner circle,

True Inflammation, denoted by more or less extravasation and de-

struction of texture, and the formation of pus in progress. Thus True

Inflammation, structurally considered, consists of suppin-ation, actual

or imminent, surrounded by fibrinous deposit, and that encircled by

effusion of scrum.

Every day's experience illustrates this. In the detection of deep

abscess, for example, the subcutaneous areolar tissue is found cede-
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inatous; beneath this, a firm hardness is felt ; while Avithin this, again,

is the site of suppuration.

It has often been disputed whether Inflammation is caused by

increase or diminution of vital strength in the part—an excitement

or a debility ; and both extremes have been tenaciously held and

argued. According to the preceding account, the fact may be said to

lie nearly midway between the disputants ; the morbid process being

found to commence with excitement, and probably with an actual

exaltation of the part's vitality ;
this, however, proving usually of short

duration, and succeeded by gi-owing debility and much ultimate pros-

tration. True Inflammation having been established, vital jJO^^;e?' is sunk

very low. And what is worse, from this overthrow the part, once truly

inflamed, never wholly recovers, but ever remains both more prone to

disease and less able to control it ; a fact which it is of much import-

ance that both patient and practitioner should bear in remembrance.

Local Symptoms of the Inflammatory Process.

The consecutive changes which we have endeavoured to describe,

and whose completion constitutes true inflammation, are ordinarily

accompanied and indicated by certain signs
; redness, swelling, heat,

pain, throbbing, increased sensibility, disorder of function, arrest and

change of secretion.

1. Redness.—The more fully a part is injected with blood, the redder

is its hue. An inflamed texture, as we have seen, has its amount of

blood much increased ; and its colour is necessarily heightened thereby.

And not only are. the vessels unusually gorged with blood ; that blood

is unusually red ; much of the liquor sanguinis having moved on from

the field of actual or threatened stagnation, leaving the overdistended

vessels filled chiefly with an agglomeration of corpuscles. The cause of

redness, then, is obvious.

The extreme vascularity of certain parts when inflamed, the con-

junctiva for example, has been supposed to depend in part on the for-

mation of new vessels. But it is not so ; at least in the first instance.

Minute capillaries, in liealth, carrying the red corpuscles in but single

files, are invisible to the unassisted eye
; inflamed, they are dilated,

burdened with corpuscles in mass, and plainly seen ; appearing to

have grown up suddenly by a new creation, but being in truth only an
enlargement of texture previously existing. The formation of new
blood-vessels in fibrinous deposit, is a gradual and never an immediate
process ; as will be explained in the proper place. Ultimate increase
of vascularization is frequently connected witli inflammation; but it is

incompatible with the true inflammatory crisis, which is adverse to all

formation of tissue, and is suppurative and destructive,

o
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The degree of redness vtiries according to the natural vascularity of

the part, and the amount of active congestion attending the disease ;

or, in other words, according to the degree of engorgement, and the

number of vessels which are engorged. It is a familiar test of the vio-

lence of the disease, in its early stage, to look to the amount of redness.

And, again, we find an inflamed tendon less florid than inflamed skin ;

inflamed skin less red than inflamed mucous membrane.

The tint varies according to the character and accompaniments of

the inflammation. A bright arterial red is exhibited.by what is acute

and sthenic ; the chronic and asthenic is denoted by a 5ark, venous, or

purple hue
;
great attendant biliary derangement gives a yellowish red,

as in bilious erysipelas.

The colour of an inflamed part is usually modified by the circum-

stance, that the distended vessels almost always give way ; and extra-

vasation thus takes place into the intervascular spaces. A familiar

instance of this is known to the physician, in the rusty sputum of

pneumonia ; the effect of extravasation into the air vesicles of the lung.

The extent and fomi of redness vary ; sometimes limited to but a

spot, as in the pustule or phlegmon ; sometimes occupying a large

space, as in erysipelas, and in the corresponding affection of raucous

membrane. Sometimes in one unbroken sheet, as in erysipelas ; some-

times in lines or patches, as in affection of the veins and lymphatics.

Sometimes gradually lost by diff'usion in the surrounding normal hue,

as in phlegmon ; sometimes carrying an abrupt bright margin, as in

the erratic erythema.

One of the most important characters of inflammatory redness is

its slight liability to sudden remission or exacerbation. Other redness

may come and go, as the blush of shame, or the glow of warmth ; but

that of inflammation is fixed. By the pressure of a finger it may be

made to disappear momentarily, but the pale dimple is quickly filled

up and coloured as before ; all trace of the touch almost instantly

vanishes, like the passing of breath from a mirror. The patient may

be bled to syncope, and the general surface gi'ow pale as marble ; but

this will not yet blanch the inflamed part ; its redness remains until

the disease which caused it shall have passed away.

But not only has it no flitting tendency ; it must be conjoined with

other symptoms. A crimson spot on the hectic cheek is sometimes

fixed there, with little or no alteration ; but there is neither pain nor

swelling ; it is not conjoined with other signs ; it is not inflammatory.

2. Siuelling.—Unwonted accumulation of blood will alone occasion

this in the part inflaming. But, as a symptom of the inflammatory

process, swelling is mainly caused by escape of a portion of the

vascular contents into the intervascular spaces. In the earliest

stage, the eff'usion is chiefly serous. In the second stage, liquor
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sanguinis exudes, or fibrin more or less separated trom its serum ; and

this fibrin is of higli plasticity. In the third stage, the fibrinous deposit

is continued, but of impaired plasticity

;

with it is mixed blood, extravasated in

mass, the result of vascular lesion ; and

ultimately purulent formation is more or

less advanced. So that, again referring

to the diagram :—Centrally we have a

soft fluctuating swelling, where there

are blood and pus ; surrounding this, a

dense and unyielding circle, somewhat

diffuse, and usually less prominent than

the centre—the result of plastic fibrinous accumulation ; and exte-

riorly to both, a soft pitting ojdema, more or less extensive, according

as the areolar tissue has been filled by serous effusion. The combined

result is softening of texture, and impairment of cohesion, as well

as enlargement of the part.

Swelling, like redness, will not alone indi-

cate inflammation ; it must be conjoined with

other symptoms. In simple ojdema, there may
be much swelling

;
yet there is nothing of the

inflammatoi'y process.

It is also of gradual and recent formation
;

not suddenly developed, as is the bulging of

a hernia or dislocation, or the sanguineous

infiltration immediately consequent on a blow ;

nor of a tedious growth and ancient origin, as is the genuine tumour

—fatty, fibrous, or malignant.

The tendency of swelling is beneficial or otherwise, according to the

part affected. If this be internal, of delicate texture, and important in

function, swelling there may prove in the last degree injurious ; as in

the brain. Or a part, itself comparatively of little importance, may
be in the immediate vicinity of one which is of the greatest ; and

enlargement of the former may react on the latter most injuriously.

Swelling of the orbital areolar tissue will so affect the eyeball ; inflam-

matory tumour of submucous tissue may fatally occlude a mucous

outlet— as the glottis. On the other hand, swelling is usually a

fortunate occurrence, and encouraged as such by the surgeon, if the

part be situated externally— as the ordinary subcutaneous areolar

tissue ; or if it be neither itself of delicate texture, nor endowed

with function essential to the animal economy, nor closely connected

with one which is either or both—as the textures occupying the in-

termuscular spaces. The over-distended vessels are relieved of part of

Fig. 9. Example of indammatory swelling. Tongue swoln, by glossitis.
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their burden
; and an opportunity, varying according to the extent and

rapidity of the exudation, is thus afforded them of recovering from
debility, regaining their normal tone, and once more seeming to con-

trol the circulation of their contents. Al-

ways provided, however, the escape from

the vessels, and the yielding of the sur-

rounding texture, to receive what has

escaped, advance consentaneously, and in

harmony.

Of this favourable kind are very many
of the swellings in an inflaming part, with

which the surgeon has to deal ; as in ery-

sipelas, phlegmon, fractures, bruise, &c.

It is, therefore, an error invariably to re-

gai'd the amount of swelling as a certain

index to the extent of mischief; nor ought

even great tumescence to warrant, of itself,

a gloomy prognosis. Further, swelling is

not to be invariably prevented, or opposed

in its progress ; on the contrary, it is often

to be invited to the part, and, when there, promoted in its advance-

ment ; exudation being likely to relieve

the labouring vessels. Besides, we have

seen that the most prominent change

effected in the blood by the inflammatory

process, is increase of the proportion of

fibrin, and this may be regarded as the

pi-incipal inflammatory ingredient in that

fluid. If much of it be extruded from

the vessels, either per se or along with

the serum, it were most reasonable to

expect benefit from such an event. And
thus we may obtain another reason in favour of swelling as a salutary

occurrence.

The exudation of plastic fibrin will afterwards be seen to be further

advantageous, as constituting a most important limit to the central

suppuration, when that occurs.

From what has been said, it is already apparent how the tendency

of swelling is prominently connected with the texture of the part; the

Fig. to. Example of swelling in submucous tissue, producing a fatal result by oc-

cluding the glottis. Acute oedema glottidis ;
exposed from behind.

Fig. 11. Granules and granular masses, iilling up the intervascular spaces, and

coating the vessel at a. The transparent nuclei of cells may bo seen here and there

among tlie granules. Example of intervascular deposit. Plenty of this will account

satisfactorily for swelling.

—

XJbnnett.

Fig. 10.

Kg. 11.



INFLAMMATORY HEAT. 85

less yielding, the less favourably disposed for exudation. The process

advancing, so does the escape of the vascular contents ;
but should the

texture refuse to accommodate this growing addition to its bulk, there

arises, as it were, a struggle between the unloading vessels and the

unyielding part, the issue of which is sure to be disastrous. It is the

surgeon's office to watch this, and to either maintain or restore har-

mony, if possible. Otherwise, pressure from the pent-up exudation

reacts disadvantageously on the blood-vessels and nerves of the part

;

tension is soon accompanied by throbbing, heat, and violent pain ;
the

morbid process has received a fresh impulse, and advances accordingly.

Or the tightness of pressure thus caused may be so great, as to arrest

altogether the circulation in the part, already inclined to stagnation ;

so rendering gangrene inevitable.

Hence it is that rapid swelling in a loose texture tends always to

relief, as in the ordinary areolar tissue ; while swelling in that which

is unyielding requires both constant and skilful care, and even then

does injury. Acute exudation in bone, or beneath a tightly spread

fascia, or between bone and its fibrous periosteum, are occurrences

invariably severe, and prone to result in destruction of texture. Acute

disease, with rapid exudation in and beneath the sclerotic conjunctiva,

is comparatively harmless ;
while, in the cornea, the result may be

gangrene.

3. Heat.—This is a symptom seldom absent, or devoid of pro-

minence. And it is easy to imagine how it should be so, when we
remember that the source of animal heat is probably to be found in

the changes effected in the blood of the capillaries ;
changes which,

during the inflammatory process, are evidently carried on with greater

rapidity and energy, though in a perverted manner. From this cause,

the temperature is necessarily elevated somewhat above its former and

ordinary range ; as is apparent to the touch. But nerves of sensation,

partaking in the general disorder of the part, have in consequence

their functions excited and perverted. In truth, increased sensibility

is one of the signs of the inflammatory process. And when with that we
couple the circumstance of an unusual amount of changing blood giv-

ing an actual elevation of temperature, we can readily understand how
the patient should feel a greater heat than the thermometer would in-

dicate. The heat of inflammation, therefore, is partly actual, as ascer-

tained by the touch or thermometer ;* partly the result of perverted

nervous function, estimated only by the patient.

The inflammatory heat, like the redness which is so closely con-

* The natural temperature of the body varies from 98° to 100°, at the heart and on
the trunk, and is about 92° at the extremities. In parts inflamed, the thermometer has
indicated a rise to 101", 104°, 105°, and even 107°, of Fahrenheit.—(Article Inflamma-
tion, Cyclopmdia of Practical Medicine, p. 738.)
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iiccted witli it, is seldom very transitory; and this is an imporlaiit

characteristic mark. Blushing brings heat as well as colour; but

both are evanescent.

Heat must also be conjoined with other symptoms of the perverted

condition. In hectic, there is often a constant burning in the hands and

feet
; yet no inflammation is there.

4. Pain.—Of all the symptoms of the inflammatory process, this

is probably the most characteristic. Yet pain is not unlikely to

deceive.

Nerves of sensation, in the part inflaming, have, as already stated,

their function excited and jserverted
;

they are compressed by the

distended vessels, more especially when lodged in the same fibi-ous

sheath ; and such pressure is most materially increased by the advan-

cing exudation, particularly if this be situated in an unyielding texture.

Besides, at each throbbing impulse of the blood, the arterial vessels,

themselves altered in their coats, undergo not only dilatation but

elongation ; from this the nervi vasorum must more or less suffer,

and they contribute something to the general amount of pain. That

pressure is someAvhat concerned in producing the pain, may be

inferred from the fact, that this symptom is invariably aggravated,

and chiefly felt, when compression of the part inflamed is increased

—

as by the hand in peritonitis, or by inspiration in pleurisy. Over and

above this, however, there is pain in inflammation which cannot be

accounted for on any mechanical theoi'y. The presence of pain in

erysipelas, and its absence in anasarca ; its presence in peritonitis, and

its absence in ascites—under the same, or nearly the same, mechani-

cal conditions—shew clearly that the morbid inflammatory sensation

must be regarded as in great part developed according to a peculiar

law.

Such causes are liable to vary, and so is their result. Inflamma-

tory pain is not uniform, but influenced by the intensity of the

action and the nature of the part affected. The higher and more

rapid \he ?iQ,t\or\, cceteris paribus, the greater the pain. Inflammatory

change in a part originally sensitive produces much more pain than in

one naturally dull—even although under a less amount of disease ; an

erysipelas limited to the true skin, and tending only to serous effusion,

is far more painful than suppuration of the subcutaneous areolar

tissue. As formerly stated, pain is also modified according to the

power of yielding in the part, to accommodate exudation ; inflammation

of bone is more painful than inflammation of skin ;
erysipelas is more

painful than inflammation of mucous mcmbrnnc; inflammation of serous

and fibrous tissues is inorc [jainl'iil tlian ciliior.

Pain is nol always infianimatory ; it may be the attendant on

spasm, or on simple irritation. The pain of spasm is inlenscly viuicnt
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from the very outset ;
and, though often abathig more or less during its

stay, seldom advances to a higher degree than that with which it

began. The pain of inflammation, on the contrary, usually com-

mences with a slight amount, and steadily advances; hourly in-

creasing, until either the disease is subdued or the part has perished

by gangi-ene. Pain of spasm is often relieved by pressure ; at all

events, is not aggravated thereby. In inflammation, pressure, even

slight, is quite intolerable. In colic, a grateful sensation may be caused

by placing weight upon the belly, while in peritonitis the slightest

touch is torture.

In neuralgia—an example of Irritation—pain is severe at its first

onset, like that of spasm; it remits much and variously during its

course ; and often intermits wholly, during intervals more or less pro-

longed. The pain of inflammation may remit, but only slightly; and

is never intermittent. It may disappear suddenly ; but if so, is not

likely to return—the part having, in all probability, ceased to be

amenable to further vital change.

The characteristics of inflammatory pain, then, are—It usually

commences in a comparatively slight form, and steadily increases ; it

is constant, until either the disease resolve or the part die ; and it is

invariably aggravated by pressure.

Sudden disappearance of inflammatory pain always excites sus-

picion. It is inconsistent with its ordinary character; which is, to

grow steadily as the disease advances, and to subside as this recedes.

In neuralgia, excruciating agony often ceases in an instant, for some

hours is wholly absent, and then probably returns as violent as before.

Such is its ordinary character and tendency. But it is not so with

inflammatory pain. On its abrupt cessation, we do not dream of a

mere remission of its cause ; but suspect, and too often with truth,

that the part is no longer capable of sensation, and has lapsed into

gangrene. For example, a portion of bowel is acutely inflamed, con-

nected with hernial protrusion or not ; the pain is excruciating ; on a

sudden it ceases, and the patient gi'atefully expresses his relief, and

thinks he is better, perhaps safe ; the surgeon, on the contrary, is

alarmed, and looks to the pulse, the surface, and the face ; he finds

them feeble, cold and clammy, and collapsed ; the part has mortified.

In inflammation, pain is sometimes absent, or, as it were, laterd.

An acute abscess may have formed in a limb previously paralytic,

deprived of sensation as well as motion ; and the patient's atten-

tion may have been scarcely attracted to the part, by the percep-

tion of aught unusual. Or injury of a limb has been accompanied

with affection of the brain, inducing coma, perhaps long continued ; in

tlic limb inflammation may be advancing destructively, yet pain is

iioilher felt nor evinced by the sufferer. In such cases, the surgeon
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has to feel for his patient,
; and, in the absence of pain, lie should be

unusually attentive to the other symptoms of local disorder.

Pain sometimes may be termed sijmpathetic ; referred to a part

at a distance from that in which the inflammation resides. Such
a part is either connected intimately, by function, with the other; or it

contains the terminal expansion of nerves, whose trunks pass through

or near the inflammation. Thus we may have suppuration in the hip-

joint, causing infinitely less pain in that articulation than in the region

of the knee ; abscess of the liver producing pain in the shoulder

;

inflammation of the pelvis of the kidney causing pain at the orifice of

the urethra. It is of the utmost importance that the practitioner bear

this in remembrance ; otherwise he may be leeching the knee, instead

of the hip
;
rubbing the shoulder, instead of attacking the liver ; look-

ing for the outbi'eak of a gonorrhoja, instead of opposing a renal

malady which is soon to bring life into imminent peril.

Pain is of itself a formidable thing ; if intense and constant, certain

to exhaust the powers of life ; and, in consequence, in many inflamma-

tions it must be overcome at Avhatever cost. Also, when the part

inflamed is an internal organ, intimately connected with the ganglionic

system of nerves, the pain is of a peculiarly depressing natm-e, and

highly dangerous by continuance. But, ordinarily, the attendance of

pain on inflammation may be viewed rather as of a salutary tendency.

Were the action painless, practitioner and patient might be unaware

either of its existence or of its extent, until too late to save texture,

function, or even life.

When inflammation is the result of direct application of an excit-

ing cause, as wound, heat, or acrid substance, pain usually precedes

the vascular disorder; an immediate effect on the nerves of sensation.

This may continue, moi'e or less, and become merged in the inflam-

matory pain ; or it may soon cease, leaving the greater portion of the

period of incubation comparatively free. Such pain is also not without

its use, leading to precautionary and preventive measures—often more

valuable than the curative.

5. Throbbing.—This seems to be the result of obstructed circulation

in the part ; and does not occur, at least to any extent, until the process

has reached the period of sanguineous stagnation. Expose the femoral

artery, and its play seems even and gentle ; but place a ligature around

it, and on the instant the blood beats tumultuously on the cardiac

aspect, as if angrily labouring to overcome the obstructing cause. The

inflammatory process begun, the arterial trunks in the neighbourhood

seem to act with unwonted energy in bringing down the increased

supply, as yet free in its course ; this may be fell by the observer, and

also by the patient, but is oflen unappreciated by the latter; and the

sensation of throljbing is then cither absent or slight. But when, Avith
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mi increased supply, there is also obstruction to its direct transmission,

a threefold energy seems to be demanded of the arteries ; in bringing

an unusnal load, propelling it by a circuitous route, and struggling

against the obstruction which lies directly in the way. Such eiFort is

felt by the patient, and that distinctly. Throbbing is thus readily

accounted for in the part, and in the arterial trunks leading to it ; the

amount vai-ying according to the degree of obstruction, and the inten-

sity of the disease which has produced it ; also modified by the texture

of the part affected.

Experience teaches that when there is much throbbing attendant

on the inflammatory process, suppuration is likely to ensue. It is easy

to imagine how this should be the case ; in a part with its direct cir-

culation much depressed, and its collateral current much inci'eased,

with exudation copious, and extravasation by lesion imminent.

Throbbing and a tendency to suppuration depend on the same cause.

Throbbing is painful ; at each pulse the patient's sufferings are

increased. It is then that the nerves, already tightened in their place

by the circumjacent exudation, are most severely compressed ; and it

is then that the vascular coats, themselves disordered, are stretched as

well as dilated.

6. Disorder of Functional Sensibility.—This is the result of perverted

nervous function. The eye, when sound, bears a flood of light with

impunity ; inflaming, it winces under the faintest ray shot directly

upon it. The skin, in its healthy state, bears much manipulation ; in

erysipelas, the slightest touch is resented. The stomach in health

neither rejects food, nor does sensation of discomfort indicate the

presence of food
; yet the same organ, becoming inflamed, is intolerant

of the simplest ingesta. The bladder ordinarily awaits its full disten-

sion by urine ; in cystitis, the smallest accumulation is expelled with

urgency.

Obviously, this is also a wise and beneficial arrangement. Rest,

as we shall see, is one of the most important means whereby inflam-

mation may be met and subdued ; and intolerance of function is of

use, not only to suggest the propriety of rest, but also to compel its

adoption. How lamentably destructive might not inflammation prove,

were it unaccompanied by pain and increased sensibility !

7. Disorder of Functional Activity invariably attends, more or less,

on the inflammatory process ; the degree of disorder usually keeping

pace with the progress of the disease. From the beginning, function is

depressed ; and probably is ultimately arrested, in that part where the

true inflammatory crisis has been attained—the blood stagnating, and
structural change fairly established. On subsidence of the inflammation,

function is resumed ; but when resumed, it is for some time more per-
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verted than previous to its arrest ; and slowly if ever returns to its

pristine and normal character.

The stomach, inflaming, fails in its duty as a digestive organ ; the

kidney, as an uropoietic ; the bladder, as a receptacle of urine ; the

brain, as an organ of sense and intellect ; a muscle or bone as an organ

of locomotion ; an artery or vein, as an organ of circulation ; an eye or

ear, as an organ of special sense.

In secreting membranes, there is apparently an abnormal activity of

function in the beginning of the inflammatory process ; but this is truly a

perversion rather than an increase of function. For example, in gonor-

rhoea, the ordinary mucous secretion is at first augmented, probably

in a diluted form, containing an unusual amount of serum ; then it

grows less copious and more glutinous, the liquor sanguinis contribut-

ing more to its formation
; by and bye it changes still more, and has

a puriform or milky ajjpearance ; and soon it is altogether arrested,

the dry mucous lips then bearing more redness, swelling, pain, and

heat than before. But true acute inflammation cannot long' persist

without inducing either ulceration or gangrene ; the disease gi-adually

declines, and the part is moist again ; at first, perhaps, blood escapes,

or this may happen previous to declension ; then comes suppuration,

real or appai'ent ; then the glutinous and the serous fluids once more

;

and ultimately the settling down to the ordinary mucous secretion.

Or malapraxis may carry the illustration a step further, by repetition.

At an early period of the disease, while matter is flowing in profusion

from the orifice, an intensely strong injection is applied—not of the

nitrate of silver ; the discharge is speedily arrested ; but the disease is

not cured ; for the ordinary signs of inflammation are aggravated, and

the discharge reappears more copious and inveterate than before. The

disease had begun to decline ; but the ill-advised remedy, acting as a

fresh exciting cause, brought back the true inflammatory crisis.

Extension of the Inflammatory Process.

The inflammatory process may extend, 1. JBy Continuity of the in-

flaming texture; and certain textures are peculiarly prone to such

extension—as the skin and mucous membrane. It is no uncommon

thing to find an inflammation of skin, the result of injury, and at first

a mere pustule, spreading continuously into an erysipelas. And per-

verted vascular change, at first limited to one portion of mucous mem-

brane, often quickly spreads over a large space of the same tissue

:

from the fixuces to the larynx, trachea, bronchi, and bronchial ; from

the pharynx to the oesophagus ; from the stomach to the bowels ; i'rom

the vagina to the urethra ; from the urethra to the bladder.
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2. By Contiguity ; the texture successively involved not being

continuous, but connected by juxta-position ; and usually, the more

loose the intervening texture, the greater the facility of extension. In

neglected phlegmonous erysipelas, the disease commencing in the sur-

face may soon reach bone and joint ; inflammation in a mucous mem-
brane often induces abscess on its exterior, as in the case of the ure-

thra ; originating in the envelope of an organ, it may pervade the organ

itself.

The more I'apid the attainment to the true inflammatory crisis in

the part first attacked, the more likely is the disease to extend, and

that quickly, to those in the neighbourhood; for its advance is un-

opposed by attendant change of structure. In the formation of an

ordinary acute abscess, the progress is gradual ; and the central por-

tion truly inflamed is surrounded not only by serous effusion, but by a

mass of dense fibrinous deposit, filling up, and as it were fortifying

the previously loose tissue, and exerting a restraining influence on

both the extension of the disease and the diffusion of its pro-

ductsS. In phlegmonous erysipelas, on the contrary, the crisis is

much more speedily attained, there is no such salutary barrier, the

surrounding texture remains open both to extension of inflammation

and to diffuse infiltration of matter. The consequent mischief is great

and often irreparable. The limiting fibrin is either not deposited

;

or, as more frequently is the case, the exudation is of an aplastic

kind.

Many other examples might be given of the advantage derived

from true inflammation being preceded by active congestion
; suppura-

tion being surrounded and limited by plastic fibrinous deposit. Often

the texture and efficiency of an internal organ are thus saved ; often

an irruption of pus into an internal cavity is prevented, which other-

wise would have endangered life, either by compression of some
neighbouring part, or by violent inflammation of the cavity's lining

membrane.

3. Extension of the inflammatory process may be Remote—that is,

the part secondarily involved is at a distance from the original site of

disease ; and the intervening parts are unaffected. This may be effected

by 1. the Blood. This fluid, as formerly seen, emerges from the in-

flaming part, changed, as from a laboratory ; and circulating thus

altered to other and distant parts, may itself become the exciting cause

of perverted vascular function there. Purulent formations—in fact,

unusually rapid and acute abscesses—occurring in certain forms of
phlebitis, at a distance from the affected vein, may be thus satisfac-

torily accounted for. 2. By the agency of Absoi'jHion. A part is

inocuhitcd by a liurtful virus, and inflammation results in the wound
;

besides, a portion of the virus has been carried on by absorption, not
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only contaminating the system, and so establishing constitutional

disorder, but also lighting fresh fires in its inward track—it may be
while the conducting apparatus is almost or altogether unscathed.

Thus a poisoned wound of the finger causes first superficial paronychia,

and then glandular abscess of the axilla, often without apparent affection

of the intervening lymphatics. When tliey suffer, the case is plainly

an example of continuous as well as of remote extension, 3. By
Nervous agency. By this, sympathy of function is maintained between

distant parts in health ; by the same agency, sympathy of disorder may
be established in disease. Thus, morbidly as well as ordinarily, the

uterus is found sympathising with the mamma ; the testicle with the

urethra ; the kidney with the bladder.

Appearances of the Blood.

But the disease extends not only from one part to another ; it also

spreads from a part to the system. It seems not unreasonable to sup-

pose that the local irritation which produces the increased vascular

excitement, may be extended through the nervous system to the centre

of the circulation : so producing constitutional disturbance, or inflam-

matory fever (p. 5).

But besides, the blood, we have seen, undergoes sei'ious change in

the inflaming part ; and by a constant succession of such changes, the

whole fluid comes at length to be altered, almost to the same extent

as that portion of it which has just emerged from the seat of local

disease. In a case of decided and advanced inflammation, di-aw blood

directly from the part, as well as at a great distance from it ; and the

two fluids will be found exhibiting nearly the same characters of

change. Coagulation is slow, and results in a clot unusually dense

;

surrounded by serum, which is apparently increased in quantity, be-

cause thoroughly squeezed out of the solid matter. In the clot, the

fibrin and colourless " lymph globules," go together ; separating from

the red corpuscles, which are probably diminished in number, but have

also their tendency to cohesion augmented. The red corpuscles occupy

the lower plane, by reason of their greater specific gravity ; the fibx'in and

colourless corpuscles keep the surface, which accordingly becomes of a

yellowish hue ; and to such blood the term " buffed " is ordinarily ap-

plied. But the increased aggregation in the fibrin not only leads to

separation from the red corpuscles ; it causes contraction of the bufly or

fibrinous layer. The contraction being centripetal, the circumference of

that layer leaves gradually the sides of the recipient vessel ; the Aveight

of the general clot at the same time drags on the centre, occasioning a

hollowing of the fibrinous surflxce ; and the blood is said, in consequence,

to be botli " buffed and cupped." The coagulum is usually of ihc form
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of an oval, truncated at both extremities ; with its base broader than

the top, and often adherent to the bottom of the vessel. When slightly

buffed, the clot is usually cylindrical, and floating.

Such are the appearances of inflammatory blood drawn in mass.

If it be taken in a full stream, into a deep vessel, exposed to warmth,

these appearances are favoured: a tiny trickling stream, a shallow

vessel, and exposure to cold, are on the contrary unfavourable to

their occurrence. Also, at different times of bleeding, and even of the

same bleeding, such characteristics may vary ; the portion first drawn

may be neither buffed nor cupped, while that which flows last is both,

and intensely so. When the blood is but slightly changed, it is said

to be Sizy.

These characters appear to result from an increased tendency to

aggregation of the blood corpuscles, which are seen by the microscope

to collect themselves into rolls; clinging together with great tenacity,

and imparting in consequence a granular appearance to a thin layer,

even when viewed by the naked eye. It is probable that subsidence

of the globules in inflammatory blood, so as to form tlie buffy coat,

is much promoted by this change in the

mode of their arrangement ; as well as by

the slow coagulation already adverted to.

The appreciation of these characters by

the unaided eye, in a thin layer—as on

the point of the lancet, or on a plate

—

is very important in practice. We may
be very anxious to know, whether blood

will present the inflammatory chai'acters

or not ; and yet the case may be one of

such doubt and difficulty, as to make us

very unwilling to encounter the risk of

taking away blood in any considerable

quantity unnecessarily. Such risk need

not be run ; a drop suffices.

But it must ever be remembered that the buffed appearance is not,

of itself, a sure indication of inflammation. It may be seen in blood

drawn from chlorotic,* as well as from pregnant females ; from

• Arrangement of fibrin to constitute the bufiy coat, does not depend so much on
actual increase of tlie fibrin, as on its proportional excess over the red corpuscles. In
chlorosis, the latter are very much diminished in quantity, while fibrin may be tolerably

abundant.

Fig. 12. Microscopic diagram shewing the reticidated arrangement of the corpuscles
in inflammatory blood. In the upper part, normal ordinary aggregation is shewn in

contrast.—Wharton Jones. Edinburgh Medical and Surgical Journal, October 1843
p. 309.
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patients aflfected by sanguineous pletliora, or from any one whose cir-

culation has been much accelerated, as by violent exercise; and, in

the horse, it is the ordinary state of the blood. On the other hand,

we know that an active and most serious inflammation may be present,

while in the blood the ordinary inflammatory characters can be but

faintly traced. These are but the exceptions, however
; yet exceptions

all important to the practitioner ; inasmuch as, while the presence of

the buflPy coat alone will not warrant him in reckless expenditure

of blood, neither will its absence, during urgency of other symptoms

of inflammation, be a sufficient excuse for withholding the lancet.

Again :—both the buffed and cupped appearances vary according to

the texture involved. Perverted vascular function in the fibrous tissue,

as in rheumatism, invariably presents a high degree ofchange (p. 34);

while a much more formidable disorder may be advancing in the paren-

chyma of an internal organ, the change of whose blood is comparatively

trivial. The inflammatory process affecting a serous membrane gives

much of the buffy coat ; less will come from a higher amount of

disease in a mucous expansion.

In consequence of inflammation, then, we have an unusually active

circulation of a deteriorated fluid throughout the system ; and it need

not surprise us to find the important vital organs impaired in function

accordingly. All are more or less disordered ; and the state of Fever

is established (p. 5).

Causes of the Inflammatory Process.

These have been divided into, 1. Predisposing; 2. Exciting; 3.

Proximate. But as the last is really the thing itself—the phenomena of

the disease, already considered—we have to do only with the two first.

I. Predisposing Causes.—These may act through the general system,

or directly on the part itself, or in both ways. 1. Univonted excitability

may reside in a part or in the system, by exaltation of the nervous

function. When occurring .locally, it manifestly predisposes to the

inflammatory process, whose first movement is an impression made on

the nerves by the exciting cause. By strained use, for instance, the

eye has its sensibility exalted, and the induction of ophthalmia is

favoured. 2. Plethora may be general or local. The former—either

the result of original temperament, or casually induced, as by excess

in diet—may, by the abundance of material which it supplies, favour

increased flow of this to any particular part, and so facilitate the in-

duction of inflammatory change. But it is probable that it does not act

The simply febrile condition is not capable of establishing such proportional excess of

fibrin ; a local innammalion must be present. That is the laboratory whence the change

issues ; without it, as in ordinary fever, fibrin is deficient both actually and relatively.

(
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SO often, or so much, in tins manner as is generally imagined. The

blood itself is not predisposed ; its red globules are in excess, not the

fibrin. There can be no doubt, however, that local plethora—that is,

determination of blood to a part—however induced, predisposes and

that strongly to the inflammatory process; whose first movement,

after the nervous impression, is this very sanguineous determination.

Increased and sustained use of a part—as of the eye, kidney, liver

—

both heightens its sensibility, and brings to it a determination of blood

;

and thus doubly predisposes to inflammation. It is familiar to all

how every organ thus exercised is prone to be inflamed.

It may be further observed, that local plethora, with the disposition

to perverted vascular function which it engenders, has an important

relation to age. In infancy and childhood, the brain is peculiarly liable

to suffer ; in adolescence, towards puberty, the pulmonary organs ; in

the adult, the abdomen.

3. Debility, general and local. This is by far the most prolific class

of predisposing causes. A ^itaX power or strength resides inherently

in the system, and in parts of that system, whereby morbid change

resulting from the application of an exciting cause, is either resisted

successfully and averted, or, when commenced, is controlled and modi-

fied. The greater the impairment of this vital power, the more prone

are system and part to the occurrence of disease. Inflammatory disease

thus often predisposes indirectly to inflammatory disease. A part

inflamed, we formerly saw, has its vital power impaired, and never

wholly recovers in this respect ; it remains weak, and consequently

predisposed to recurrence of the disease ; sure to be overcome by even

a slight exciting cause, whose stimulus it could previously have borne

with impunity. Bad food, air, and clothing ; intemperance ; excessive

and habitual exertion of mind or body ; excessive and habitual evacua-

tions ; previous disease, and often the treatment necessary for its

removal—ai-e other familiar examples of causes of debility, and conse-

quently of predisposition to inflammation.

Predisposing causes may be combined. An eye, for instance, may
have a determination of blood towards it, at the same time that its

sensibility has been exalted by unwonted exercise of function
; by a

previous inflammation, the part is weak ; and by confinement, bad air

or food, sustained mental exercise, or all together, the frame also is

debilitated. A part thus unfortunately situated can scarcely avoid

becoming seriously inflamed, under the influence ofrenewed excitement.

II. Exciting Causes.—Those which directly induce the morbid process.

The more prominent may be shortly mentioned in detail. 1. Ordinanj

Irritant'}; as acids, alkalis, many salts, alcohol, turpentine; acting by
direct stimulus, on both nervous and vascular systems of the part.

2. Wounds, and other mechanical injuries, require a certain amount oi'
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active congestion for tlicir cure ; not unfrequenlly that process is by
circumstances carried beyond what is simply salutary, and prolonged

into true inflammation
; suppuration is established ; and healing is

delayed, until the process shall have again subsided from the inflam-

matory acme. 3. Lodgment of foreign bodies. A wound, under any
circumstances, is not unlikely to inflame ; and if it contain extrane-

ous matter, which is not removed, inflammation is inevitable—the

result of prolonged application of stimulus. 4. Pressure, in like

manner, is a prolonged stimulus ; if slight, the absorbent system may
be chiefly excited, causing simple absorption ; if severe as well as sus-

tained, the nervous and vascular systems suffer also ; inflammation is

produced, and may cause ulceration or even gangrene. 5. Heat is a

most powerful agent. Exti-eme, it may at once reduce the part to the

condition of a dead eschar ;
applied more leniently, it proves a stimulus

to both nerves and blood-vessels, inducing perverted function of the

latter, which may vary fi-om simple excitement to the most intense

inflammation. 6. Cold, considerable and sustained, may act as an

excitant of inflammation, either on the part itself, whose tempera-

ture is diminished, or on some other part at a distance. (1.) At a

distance. Cold is applied to the feet and legs, or to a large part of

the general surface. Circulation is enfeebled there, as shewn by the

pale and shrunken integument. The blood, instead of being equally

distributed over the body, is pent up within, and overloads the internal

organs ; one of these—the lungs, for example—is more burdened, or

more susceptible than the others ; it has obtained the first vascular

move for the inflammatory process ; that process is begun and advances.

(2.) On the part itself; not by the first effect of cold, but by reaction

following upon this. While decrease of temperature is maintained in

the part, comparatively little blood circulates therein, its nervous influ-

ence is depressed, and all vital power, as well as action, is enfeebled.

On withdrawal of the cold's influence, blood rushes back to the com-

paratively empty capillaries; nervous agency is restored, with a tingling;

simple vascular excitement, or in other words, the first stage towards

inflammation, is at once established, and that in a part whose vital

power has just before been impaired, and which, consequently, is but

little able to resist or control the change so commenced ; this advances

comparatively unopposed, and the part may fall an easy prey to inflam-

mation. The onset of inflammation will of course be more rapid

and severe, if the cold be not merely removed, but heat, friction, or

other stimuli, at the same time applied. Nothing can be more injudi-

cious, yet there are few practices more common ;
grave inflammation

is rendered inevitable. 7. Atmospheric change may prove either

predisposing or exciting ; the former, when exposure is general and

habitual—usually associated with liabits of intemperance : the latter.
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wheu exposure is partial and sudden. It is familiar to all how often

inflaming throats, eyes, lungs, and joints, are attributable to casual

exposure to atmospheric vicissitude. The modus operandi is similar to

what has just been explained in regard to cold. 8. Undue exercise of

function, in like manner, may either predispose or excite ;
according as

it is habitual, or casual and excessive. It operates by inducing local

plethora, at the same time exalting sensibility ; not only inviting the

change, but giving the first move in its advance. 9. Vitiated secretion

acts as a direct communicator of irritation; (1.) From one part to

another, in the same patient, as tears to the cheek ; or discharge from

the rectum and vagina, to the cleft of the nates. (2.) From one patient

to another ; as gonorrhoeal discharge, from the urethra, acting on the

conjunctiva, or on the genital organs. (3.) From the lower animals

to man ; as in the case of the vaccine virus, and glanders. 10. Reteir^

Hon of the ordinary secretion of an organ tends to inflammation ; reten-

tion of urine may be followed by cystitis ; distension of the lach-

rymal sac, by fistula lachrymalis. Secretion, when healthy, is no

stimulus to the part ; but, when changed in quantity, quality, or in

both, it may become so.

The inflammatory process may occur without any apparent or

assignable exciting cause. It is then said to be spontaneous or idio-

pathic.

Duration and Character of the Inflammatory Process.

Generally speaking, rapidity of progress and intensity of disease are

phrases nearly synonymous. Sometimes the process is very gradual in its

advancement ;
requiring, as in the example of the vaccine pustule, for-

merly adduced (p. 80), eight or nine days for its completion ; and many
inflammations are yet more protracted. After a Avound, or other me-

chanical injury, the process is usually complete, and suppuration estab-

lished, by the second or third day. One day, or less, suffices for the

occurrence of suppuration in many cases of phlegmonous erysipelas.

And the secondary abscesses attendant on phlebitis, there is every

reason to believe, are begun and completed within a very few hours.

Progress varies, as to time and character, according to—1. The
Structure of the part affected. The more highly organized, vascular, and

endowed with nervous energy, the more rapid and intense the inflam-

mation

—

cceteris paribus. 2. Situation of the part. The nearer to the

centre of circulation, the more disposed to rapid and severe disease

3. State of the part. "When vital power has been impaired, by previous

disease or other debilitating cause, the part is prone to undergo inflam-

matory changes ; and these invariably tend to a speedy and unfavour-

able issue. All adventitious structures, also, being of low oi-gani-

zation and vitally weak, soon yield before the inflammatory process.

H
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4. Temperament of the patient. The sanguine temperament favours
both rapidity and intensity ; in the nervous, disease is readily induced,

but is prone to assume the mild and chronic form ; the phlegmatic is

unfavourable to occurrence, rapidity, and intensity. 5. Diathesis plainly

modifies inflammation, both in its occurrence and character ; as is exem-
plified in the scrofulous and rheumatic affections (pp. 21 and 34). 6.

Age. In childhood and infancy, inflammation is both likely and acute ;

often its progress is fatally rapid. In adolescence, its general character

is also acute ;
easily induced ; but not so apt to end disastrously, there

being usually enough of vital power to maintain control. Then too, by
reason of habitual activity in the nutritive function, the inflammatory

process is usually attended by copious exudation of the more solid kind
;

either fibrinous or albuminous—plasma or tubercle—according to the

power and disposition of the system. In adult life, disease is probably

less easily induced, but is genei'ally acute, and is apt to prove formidable

by intensity. Old age is more prone to passive congestion ; and when
the inflammatory process does occur, it is commonly languid, slow, and

tends to an unfavourable result ; for, both part and system are lowered

in vital power. 7. As regards Sex ; Females are constitutionally prone

to inflammatory affections ; but males are more exposed to casual pre-

disposing and exciting causes ; the latter sex too, may be considered

as pre-eminently liable to disease of an acute and sthenic type. 8.

Habits of intemperance predispose to inflammation ; rapid, and acute,

but often asthenic, and apt to end injuriously. Sedentary habits are

also favourable to accession ; but usually the disease is more under con-

trol. Privation—involuntary or assumed—is unfavourable to acces-

sion ; and inflammation is usually chronic or asthenic. 9. Atmosphere

and Season are related to inflammatory disease, not only as important

predisposing causes, but also as materially influencing its progress and

type. An evil atmosphere impairs the vital power, and so favours the

onward progi'ess of morbid change to a rapid and unfavourable issue.

In like manner, an unhealthy season fully vindicates its title to the

name, by its subtle and sinister influence on inflammatory as well as

on other forms of disease ; as the history of erysipelas, especially when

epidemic, abundantly testifies.

RESULTS OF THE INFLAMMATORY PROCESS.

I.

—

Resolution,

This is the most favourable result, and that to which treatment is

usually directed. But let it never be forgotten, that such treatment

must be early as well as suitable and active ; inasmuch as this result
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can only be hoped for, while the process is yet beneath the inflammatory

acme. That reached, true Resolution—that is, complete restoration

of the part, as regai-ds both structure and function, to its original and

normal state—is impossible.

The accompanying diagi-am, though both rude and fanciful, may

assist to make this more plain. It will also illustrate the opinion held

as to the gi-adual formation of the true inflammatory crisis.

The commencement, not inconsistent with healthy structure and

function ; its consequences usually salutary ; but sometimes, by per-

sistence, injurious. The second stage, a departure from ti'ue health,

and pressing on to true disease ; the consequences sometimes salutary,

in local emergencies—as in wounds and ulcers ; but, in general, prone

to evil by alteration of both structure and function. The third stage

essentially morbid ; utterly at variance with healthy structure and

function. The higher results, which follow the crisis by continuance

of the disease, are invariably subversive of function, and destructive of

texture
; and, consequently, are pernicious—unless when it has become

essential, for the well-being of the whole, that the part so affected shall

be removed.*

Resolution may be gradual or sudden, spontaneous or artificial,

imperfect or complete ; the more early and slight the morbid change,

the more likely is the resolution to be rapid, spontaneous, and perfect.

When sudden, the term Delitescence is commonly employed ; denot-

ing an occurrence favourable in itself, but invariably associated, in the

* The dotted lines denote the process of Resolution, or the return to health

—

a, sud-

den and direct Resolution, or Delitescence, b, b, b, lines of gradual Resolution from
various points of the ascending process. The suppurative stage having been attained,

true Resolution cannot occur.
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—

METASTA SIS.

mind of the experienced practitioner, with a suspicious prognosis.

Were the delitescence effected simply, and there an end, the immediate

benefit derived would be without alloy. But expertence tells us, that

the abrupt and sudden disappearance of advancing inflammation in

one part, is often, if not usually, followed by the appearance of similar

disorder elsewhere. And, as wc have no guarantee that the change

shall be to an equally harmless locality, such change must at all times

be a matter of suspicion, and often of danger. The disease for

example, may leave one part of the skin, and suddenly appear in

another portion of the same tissue. Or it may quit an internal part,

and shew on the surface. In the one case, pi'obably no harm is done

;

in the other, a decided advantage accrues from the change. But, on

the other hand, delitescence of an erysipelas is often followed by

establishment of the inflammatory process in a serous or mucous

membrane, or even in the substance of an important internal organ

;

and such change may be—nay, often has been—fatal.

The process which eflPects subsidence of the original disease, and

establishment of the new, is termed Metastasis.

Metastasis, however, may be only apparent. Often, disappearance

of an external inflammation is quickly succeeded by the superven-

tion of one that is internal ; and the latter is rightly held related to

the former, as etFect to cause. Yet, not uufrequently, we may have

the two circumstances contemporaneous or nearly so, with their rela-

tion reversed ; the internal disorder proving the cause of the subsidence

of the external—the less becoming merged in the greater malady.

Resolution being about to occur, increased deposit probably takes

place, of serum, liquor sanguinis, or of both. By this means, among

others, the burdened vessels are more or less relieved ;
tliey recover

their wonted tone and calibre ; and circulation revives from the im-

pending or actual remora. The red corpuscles resume their individual

distinctness ; and the agglomerate masses, of both red and colourless

corpuscles, first oscillate, and then move steadily on. The local

determination of blood ceases ; and the inflammatory changes begun

in that fluid are recovered from. Absorption, which had been em-

barrassed hitherto, or altogether held in abeyance, comes actively

into play; and the extravascular deposit (Fig. 12) is more or less

rapidly removed—the more rapidly, the more serous its character.

Ultimately, the balance of healthy nutrition in the part is restored,

the deposit from the blood-vessels not exceeding the amount required

to supply waste in the texture ; and normal function is resumed.

Such change is marked by a corresponding alteration, equally

favourable, in the local symptoms. The pain and heat are the first lo

subside; then the redness; ultimately (ho swelling more or less gra-
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dually disappears. Should the constitution have begun to sympathize,

the fever will be found to decline—as formerly described (p. 11) ; and

the absorbed exudation will be, at least in part, eliminated by the

kidneys, and other glandular organs.

When the inflammatory process has been slow in its advance to

the resolving point, as well as in its subsequent declension, resolution

will probably be imperfect. Time has been afforded for the fibrinous

deposit to assume a solid and organized form, and to become less amen-

able to absorption than when of fluid or semifluid consistence shortly

after exudation. There is an obvious risk, consequently, of a certain

change of structure either proving altogether permanent, or long

resisting the efforts of absorption.*

Should the true inflammatory crisis have been closely approached,

a certain loss of vital power will be permanent in the part, even after

change of structure has been apparently altogether recovered from.

n.

—

Excessive Deposit, by Emdation, through the Vascular Coats yet entire.

This attends on advance of the process ; and also persists, though

to a diminished extent, during part of its decline. It may be serous,

fibrinous, or both.

1. Of Semm containing more albumen, and of higher specific

gravity than in health. This, in combination with plastic exudation,

attends the whole range of the inflammatory process ; and is usually

situate circumferentially. Occurring singly, it is the product of a

low degi'ee of the inflammatoiy process
;
and, as already stated, may

be considered appropriate to the first stage.

It is seldom, however, that pure serum is found effused in connexion

with the inflammatory process ; it almost always contains a greater or

less admixture of fibrin. And this indeed constitutes a distinguishing

mark between inflammatory serum, and that which is the product of

congestion, or of mere dropsical effusion.

(a.) Serum may be effused in the interior of the part ; occupying the

fibro-areolar tissue, and constituting Acute OEdema. The attendant

symptoms are pain, heat, and redness, proportioned to the amount of

disease; swelling varies according to the extent of effusion, and the

nature of the recipient part ; if the latter be unyielding, tension ensues,

with increase of pain and acceleration of the process onwards. But
usually the surrounding textures are accommodating ; the swelling

• There is reason to believe that when fibrinous exudation has once become solid, it

cannot be absorbed, " without the occurrence of changes in it, by which it is again ren-

dered fluid. This is effected by the formation, ripening, and disintegration or decay
(moulting) of nucleated cells, whereby the coagulated exudation is broken up, marie
soft, pultaccous, and diffl-.icnt."

—

Bicnni'.tt.
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is found soft when compared with that of fibrinous character ; and,

yielding before the finger by temporary displacement of the serum,

the part is said to pit on pressure. The pitting, however, is much less

distinct in the Acute than in the Chronic Oedema, to be afterwards

described.

(6.) The serous effusion may be from the surface of the part ;

whence it flows harmlessly away, like the ordinary secretion in

health—as in the case of inflaming mucous membrane. Or it accu-

mulates within an internal cavity, as in the case of the serous mem-
branes ; then constituting Acute Dropsy of the part ; the bulk, uneasiness,

and disturbance to healthy function by pressure, varying according to

the extent and rapidity of effusion.

Acute effusion of serum, whether in the form of oedema or dropsy,

usually disappears soon after decline of the morbid process which pro-

duced it, by the resumed and increased play of absorption. Herein,

again, practically most different from the result of Chronic Congestion.

2. Of Plastic Fibrin.—This may be exuded by itself, separate from

the serum ; but more commonly with the serum, in the form of liquor

sanguinis, or coagulating lymph ; the latter term denoting its peculiar

property of assuming the solid form by coagulation, when extravascular.

It is the result of a higher degree of perverted function than the purely

serous effusion ; and, as formerly stated, may be regarded as the charac-

Fig. 13. Fig. U.

teristic product of the second stage of the inflammatory process,

Active Congestion.*

(ct.) It may take place on the surface of the part ; as on a serous

* Mr. Paget has made the remarkable and instructive observation that the quality

of the effusion in the ordinary process of raising an artificial blister, is greatly modified

by the state of the system, being highly plastic and fibrinous in strong constitutions, and

corpuscular or sero-purulent in cachectic individuals.—See Lectures on Inflammation,

Medical Gazette, 1850.

Fig. 13. Plastic corpuscles and filaments in recent lymph exuded on the pleura.

a. The corpuscles unchanged by acetic acid.

—

Bennett.

Fig. 14. Exudation from the surface of the peritoneum passing into pus. a. Isolated

corpuscles
; 6, after the addition of ascetic acid ; c, plastic corpuscles and lilaments.—

BKNNF-rr.
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membrane, or on the margins of a wound. On coagulation, the serous

portion trickles away ; the fibrin remaining, in the form either of a

continuous film, or of masses more or less detached ; at first transparent,

afterwards becoming yellowish, and somewhat opaque. Should the

disease at once subside, absorption finds the exudation quite amen-

able to its renewed play; and it is removed. But if the disease

persist, and yet not have reached the inflammatory crisis, absorption

does not take place, and an opportunity is given for organization of

the deposit.

Such deposits as are readily organized, are termed plastic. The

Fig. 15. Fig. 16. Fig. 17.

exuded fibrin when examined under the microscope, is usually found

to possess two distinct elements. There is a filamentous basis, com-

posed of very delicate threads, crossing one another in all directions

;

and apparently produced by a peculiar arrangement of the ultimate

molecules, of which the fibrin is composed. These filaments enclose

or entangle the second element, namely numerous cells, or corpuscles,

of various sizes ; some nucleated, others non-nucleated ; and mostly

containing a greater or less amount of granules, and molecules—pro-

bably composed of oily and albuminous matters, like the granules of

an emulsion.

The fibrin, which in its recent condition presents these elements,

may either be re-absorbed, or may become the basis of new tissue.

In the former case, the coagulum is gradually softened, and dissolved

;

the cells either disappear, or burst and shrivel up ; and the whole mass
becomes full of " granules of disintegration," {Bennett) which are

readily re-absorbed, in a fluid form, into the blood. When, on the

other hand, tissue is formed, the cells or corpuscles assimilate new
matter, become elongated and spindle-shaped ; and, at last, assume the

form and appearance of fibres, similar to those of areolar tissue.

Another transformation whicli cells not unfrequently undergo, par-

Fig. 1.5. Nuclei developing themaelves into fibres.

—

Bicnnett.

Fig. 16. Cells developing Ihemaelves into fibres.

—

Bennett.
Fig. 17. Perfect fibrous tissue.—Bicnnett.
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ticularly in glandular organs, and in other positions where they do not
readily pass into fibrous tissue, is into very granular corpuscles, and

l-ig. 18.

masses composed of a great accumulation of fatty or emulsion-granules

within the cell-wall, or around the nucleus where there is no cell-

n. be d c

rig. 19.

wall ; thus forming a body more or less dark, when viewed by trans-

mitted light, and having a rough mulberry-like surface.

But, in order to insure permanence and perfection of structure, it

is expedient that the deposit be supplied with blood and blood-vessels.

Accordingly the process of Vascularization is commenced. Blood
corpuscles are seen coursing each other through the plasma, in new
blood-vessels ; coming from, and again returning by, the vessels of the

adjacent original structure. According to some, these new vessels are,

as it were, self-formed in the plasma. Nucleated cells send out radi-

ating processes, which elongate, communicate with each other, and

finally abut upon the older and previous capillaries. These then unite

with the newly-formed vessels ; which dilate, and begin to receive

blood corpuscles from the older ones ; in turn transmitting the circu-

lation to others formed in the same way in the lymph beyond them.

Thus a canal is formed, continuous with original blood-vessels on

either aspect ; and circulation is established within it. Or, accord-

ing to other physiologists, blood corpuscles escape, few in number,

from the adjacent oi'iginal vessels ; and after oscillating in the plasma,

push across and join the return veins. A new canal having been thus

opened up, these first or "pioneer" corpuscles are succeeded by others

in a continuous sti'eam ;
insuring the patency of the canal, and esta-

blishing its circulation. And from such parent canal, or canals, diva-

ricating tubes of a similar kind are channeled out by a similar process.

Both theories may be true ; new vessels may be formed, now in the

Fig. 18. Compound granular corpuscles and masses from cerebral softening, a, Nu-

cleated cell with a few granules, h, Granules witliin tlie cell, partly obscuring the nucleus,

c, Granules over the nucleus, d, Granules within the cell, no nucleus visible, e. Cell

nearly filled with granules, f, Cell completely filled with granules. .(•/, Cell contracted

in its middle, h and i, Compound granular masses, the cell-wall having dissolved.

k and /, Compound granular masses peeled off from tlie vessels.

—

Bknnkit.

Fig. 19. Compound granular corpuscles acted upon by pressure, a, Some of the

oily granules made to coalesce, h, Oil forced through the cell-wall, c. The same with

collapse of the cell-wall, d, Rupture of the cell-wall, c, Dislocation of the nucleus.—

Bknni'.tt.
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one way, now in the other. To the practical surgeon, the question is

of comparatively little moment. In whichever way formed, the new
capillaries are at first composed of simple membrane. They may
afterwai'ds enlarge, and acquire fibrous tissue in their walls

; being

thus converted into arteries and veins.

It sometimes happens that the plasma undergoes a higher organi-

zation than that into areolar tissue, and is formed into texture similar

to that in the neighbourhood of which it was exuded—a process of

change mainly attributable to transformation of the nucleated cells.

Be it remembered, that the process of organization is incapable of

being carried on, so long as true inflammation exists ; the tendency

of inflammation being constantly and surely to the formation of effete

matter, which is commonly thrown off in the form of pus.* The
effete matter, however, is generally hemmed in and bounded by a

margin of plastic fibrinous exudation, in which the inflammatory pro-

cess has so far relaxed as to permit a certain degree of organization.

This marginal new formed tissue assumes, in many abscesses, the form

of a limiting membrane; which is then called the "pyogenic membrane."

Sometimes this membrane, or limiting tissue, is formed very imper-

fectly, if at all
;
and, in this case, the inflammation becomes " diffuse

"

in its character.

Fibrin, more or less plastic, exuded on the free surface

of a membrane, is usually termed False membrane; assuming

a structural arrangement, in the first instance resembling

that of the buffy coat of the blood, and ultimately forming

a layer or coating somewhat similar to the original and
invested tissue ; when accompanied by purulent or sero-

purulent secretion, as it too frequently is—an. attendant

on true inflammation ; but when either alone, or attended

by effusion simply serous— the product of an amount
of disease short of true inflammation. When of truly

inflammatory connexion, as indicated by the co-exist-

ence of purulent or seropurulent deposit, it is usually

of low organization ; and is to be regarded as analo-

gous, not to the simple adhesion of a wound, but rather

to the partially organized fibrinous exudation which pre-

cedes and limits the purulent secretion in an ordinary abscess. ^'B- ^O-

(h.) Fibrin may be exuded in the interior of the part ; and, being

» The opinion tliat a minor degree of the inflammatory process is most favourable to
organization and vascularization, and more especially to vascularization, is strikingly
corroborated by an excellent paper by Mr. J. Dalrymple—"On Rapid Organization of
Lymph in Cachexia."

—

Medico-Chir. Traw.

Fig. 20. Example of false membrane, in croup. Its evil consequences very apparent.
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at first fluid, it insinuates itself so as to fill up every minute space
;

occasioning enlargement. Cohesion is, at the same time, generally

impaired. If the disease be acute, the part is soft as well as swoln ; a

considerable proportion of serum being mingled with the fibrin.

If the disease be slight and gradual, Induration is found instead of

softening ; the serum having been absorbed, besides in all pi'obability

having been sparingly elFused at first ; and the fibrin having leisurely

assumed a higher and more permanent organization.

If such disease continue in a chronic and subdued form, the deposit

becomes fully organized and vascular. This being little amenable to

absorption, a serious change is effected in the structure of the part ; it

is indurated, thickened, and enlarged ; and should this morbid condi-

tion persist, causing continuance of plastic deposit in greater abun-

dance than absorption can normally control, the enlargement and

change of structure gradually increase
;
giving rise to the simplest

form of tumour.

The inflammatory process ceasing, so does redundancy of deposit

;

absorption then busies itself in attempts to clear away what has been

already heaped up ; and in this good work it may often be materially

assisted fi'om without by the hand of the practitioner.

(c.) The exudation may be both on the surface and in the interior

;

for instance, into the texture and on the exterior of a serous membrane ;

or on the surface of such a membrane, and into the parenchyma which

it invests. The result is a combination of the changes described in

the two preceding sections of this subject.

Thus we see that fibrin, exuded during the inflammatory process,

undergoes various changes, according to the grade of disease by which

it is accompanied. It may soften and be absorbed ; Kesolution. Or
it remains and becomes organized ; the inflammatory process having

either ceased, or assumed a very subdued form. Or, the disease

continuing, the plasma undergoes further changes ; softens, and degene-

rates into pus.

During true inflammation, advance in organization ceases. On
subsidence of the process to a minor grade, it may be resumed. But to

all fibrin, organized under even the lightest degrees of inflammatory

change, a general rule seems to be applicable, viz. ; that it is of low or

imperfect organization, and, by consequence, liable to destruction in one

of two ways ; either by simple decadence and absorption, on subsi-

dence of all perverted vascular function ; or by a secondary accession of

such disease advancing to suppuration, softening, and ulceration. This

is favourable ; as regards the discussion or disintegration of simple

enlargements of inflammatory origin. Unfavourable, as regards repara-

tion of solutions of continuity ; and hence it is that the cicatrix by

granulation—a process always preceded by true inflammation—is
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often undone, and the wound made gaping as before, while union

either by adhesion or by the slow " modelling process," into whose

composition true inflammation does not and cannot enter, remains

compai'atively firm and enduring.

It is only then, in the exudation of fibrin, not in its organization,

that inflammation can bear a part ; and that exudation is always the

fittest for organization, which takes place under the slightest and most

evanescent forms of the inflammatory process. By it wounds unite,

bones knit, and arteries are consolidated. These salutary processes

ai'e wholly incompatible with the presence of true inflammation ; and

often are but ill performed after its subsidence.

Inflammation is essential—or indeed useful—towards reparation,

only when the liquor sanguinis, by reason of debility, is deficient in

fibrin ; as in an old and indolent ulcer. An invariable effect of the

inflammatory process, we know to be a marked augmentation of that

plastic substance. Inflammation will bring an additional and probably

sufiicient amount of reparative material to the part, therein before defec-

tive ; but such fibrin is not capable of due repai'ative application, until

the morbid process which brought it has subsided from the true in-

flammatory crisis. Even then, as just stated, organization proceeds at

a disadvantage. Still, organizable fibrin of the second class—that

which is unconnected with true inflammation being of the first—is

better than none at all.

III.

—

Suppuration.

The formation of pus is one of those results so closely and fre-

quently connected with the inflammatory process—and usually with

its higher grades—as to entitle us practically to consider it as one of

the ordinary results of inflammation. In making this general state-

ment, however, it must not be kept out of view, that suppuration is

sometimes established with few of those concomitant signs which we
have given as those of true inflammation ; and certainly without a

high degree either of the constitutional or of the local symptoms. In

the granulation of wounds ; in the slighter affections of mucous mem-
branes ; in the formation of what are called chronic abscesses, whether

connected with disease of bone, or not ; in many fistulae and sinuses
;

and even, though more rarely, in some diseases of the serous and
synovial membranes—more especially if a stage of true inflammation

have preceded—we may have pus formed without any true inflamma-

tory symptom. Some of these exceptional cases, attended by more or

less active congestion, are subservient to reparatory processes, and
never pass the limits of salutary change ; while others equally healthy

in their object—as when a foreign body is extruded with and by
discharge—are distinctly morbid in their phenomena. Although,
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therefore, true inflammation may not be considered absolutely essen-

tial to the formation of pus, it is nevertheless true that this process is

present in all instances where suppuration is rapid and considerable.

Suppuration, originated by true inflammation, and maintained by
a minor grade of the inflammatory process, may probably be arrested

for a time by re-application of a stimulus which causes a fresh in-

flammatory crisis. For example, during the early stage of gonorrhoea,

profuse purulent discharge having just begun, ifa strong stimulant injec-

tion be employed, much pain is induced, and the part dries up. Again,

however, it breaks out, with increased interisity, so soon as the second

acme of inflammation has begun to give way ; and in fact, this may
be said to partially resolve itself by a renewed and increased discharge.

Pus is a yellowish-white, or greenish, opaque liquid
; resembling

I I

•
1 I

I I

Fig. 21. Fig. 22.

cream, in consistence and general appearance ;
varying in specific

gravity from 1030 to 1040; and with scarcely any peculiarity of

odour, when pure and recent. It separates partially, on standing,

into a clear fluid—very nearly identical, in its chemical and other pro-

perties, with the serum of the blood—and into a sediment, which is

shewn by microscopic examination to consist of peculiar corpuscles,

usually with a greater or less quantity of finely molecular and granular

matter. According to chemical examination, these corpuscles are

composed, in great part, of a protein-compound ; so that pus may

probably be considered as an altered liquor sanguinis, in which the

fibrin has assumed a molecular and corpuscular form.

The corpuscles of pus are generally spherical, varying a good deal

in size, but most frequently about
-j-sVir

diameter.

They have mucli resemblance, in size and general appearance, to the

Fig. 21. Corpuscles in pus. a, Corpuscles in grey hepatization of the lungs; b, the

same after the addition of acetic acid ; c, corpuscles in pus, from a subcutaneous abscess

;

d, the same, after the addition of acetic acid.—Bennett.

Fig. 22. " The appearance of the pus globules and molecules is here shewn upon a

scale, the squares of which are q:x(V(T
"'^ inch."— Llston.
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white or colourless corpuscles of the blood ; their cell-wall being some-

what opaque, but soluble to a great extent in dilute acids, which reveal

a single, double, or treble nucleus.

In the partition of the nucleus, and in the comparative smallness of

its size, pus corpuscles differ from the majority of cells found in fibrin

Avhich is undergoing organization ; these latter being mostly either non-

nucleated or single-nucleated, and the nuclei considerably larger than

those of pus corpuscles (Fig. 20.) In plastic fibrin, also, the cells are

in much smaller numbers than in pus ; and the connecting filamentous

element which exists in the former, is absent in the latter (Fig 14.)

We are as yet imperfectly acquainted with the circumstances which

determine the change of fibrin into the corpuscles of pus, instead of

its simple coagulation, as in plastic exudation. But we know that

suppuration is commonly, cwteris pai^ihus, the result of a higher grade

of inflammatory disease than fibrinous exudation, so that, as before

explained, a deposit of pus, or abscess, is usually surrounded, and

limited, by a circle of plastic exudation—the result of active conges-

tion. But there are also special circumstances which favour the pro-

duction of pus in particular cases. The fi-ee access of air to the part

has a very marked influence ; as is shewn by the ready production of

pus on mucous membranes, and on the surface of gi'anulations. And
the influence of a poultice, under certain circumstances, in favouring

suppuration, appears to demonstrate the importance of heat and

moisture to this process. In some states of the constitution, also,

there seems to be established a tendency to the formation of pus ; in

virtue of which, all exudations assume exclusively this form. And
frequently, in this state, suppuration takes place in many parts of the

body at once ; sometimes without any apparent connexion with an

ordinarily efiicient local cause.

Pus is not a corrosive liquid, as the ancients imagined, but bland

and protective. Tender granulations, for instance, are invested with
it ; for the express purpose of protection, and that effectually, until

covered in by cuticular formation. It is true, that when " cribbed,

cabin'd, and confined," in the interior of a part, it induces disintegra-

tion of those textures with which it is brought immediately in contact

;

not, however, by erosion, but by the pressure of its accumulation ; such
pressure inducing absorption, ulceration, or both.

Nor is its formation a chemical process, as at one time imagined
;

no melting down of the solids, by putrescence, as the name pus (ctw)

implies. It is essentially a vital action ; quite as much so as the

secretion of any other fluid, say the serous or mucous
; only the one

is the product of healthy, the other of morbid vascular function.

As the inflammatory process approached the completion of its third

stage, we saw thai there was increasing slowness of circulation of tlie
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blood, copious fibrinous exudation, extravasation of blood by giving

way of the altered vascular coats, vv^ith consequent breaking up of nor-

mal texture ; and that in the part so affected the formation of pus then

speedily occurred, the pus displacing disintegrated original texture.

In the formation of so large a number of cell-structures, imperfect

in themselves, and not capable of farther development, there is a com-
plete perversion of all those vital processes by which nature carries on

the work of organization ;
nutrition, secretion, absorption, and circu-

lation, being all either suspended, or very much modified. At this

point, therefore—the acme of the inflammatory process—destruction of

the organizing power has been reached.

Pus, as we have described it, is of its normal character
; and, as

such, is usually termed healthy, or laudable. But various circumstances

may cause deviation from this state, A chemical action—perhaps the

result of atmospheric contact—may be superadded to the vital process

;

producing, by decomposition of the albumen of the serum, hydrosulphate

of ammonia, whose presence is indicated by an offensive odour, and by

the blackening of silver probes brought in contact with the pus.

Putresence might be thus begun in the fluid, while it is yet in contact

with the living part.

Disintegration of the surrounding texture, by ulceration, is often

coexistent with the formation of pus. It is then mixed with the fluid

debris of the part ; and, in consequence, becomes more prone to che-

mical change.

Or it may be mixed with blood, either fluid or solid. It is reddened

thereby, and found to contain blood discs or masses of coagula. It is

then termed sanious or grumous.

In those of weak systems, it is often deficient in solid matter, con-

sisting chiefly of a thin serum ; it is then termed serous. In the scro-

fulous and cachectic, besides being serous, it often contains flakes or

masses of a curdy appearance ; and to such pus the term scrofulous is

usually applied.

Sometimes it is impregnated with a subtle virus, as the venereal

;

it is then said to be specific.

Or it may be variously mixed with secretions from mucous and

serous membranes, and termed in consequence seropurulent and muco-

purulent.

Several substances, met with in the organism, are apt to be con-

founded with pus. Fibrin which, within or without the blood-vessels,

has been subjected for some time to the softening action of fluids ; the

creamy softening of cancerous gi-OAvths ; various fluids when intimately

mixed, in certain proportions, with epitheliimi ; these may resemble

pus to the naked eye, but are at once distinguished by microscopic

examination.
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Pus may be formed on the free surface of a part, and be thence

discharged ; or in the interior of a part, and lodge there.'^In the latter

case, the immediate effect of suppuration varies according to the nature

of the part. If loose and extensile, as is ordinary areolar tissue, the

pain and throbbing often cease, or, at all events, diminish ; and the

swelling becomes paler, soft, and fluctuating. If on the contraiy, the

texture be dense and unyielding, as the osseous and fibrous, the general

inflammation, with its indications of tension, redness, heat, and pain,

is much aggi'avated.

The result also depends on the foi-m of disease which has preceded.

If it have leisurely advanced through its successive stages, the pus is

not secreted till a barrier of plastic fibrin has been formed, which

protects the surrounding parts—as in the ordinary abscess. But if a

rapid transition have been made from the origin to the acme of the

inflammatory process, no fibrinous limitation is interposed ; the exu-

dation is wholly aplastic ; the pus is infiltrated diflPusedly into the

neighbouring tissue, softening and breaking it up, and causing its

destruction by ulceration and gangrene—as in phlegmonous erysipelas.

We have just seen that, on the occurrence of suppuration, the

local inflammatory symptoms sometimes subside, sometimes become

aggravated. A change also usually takes place in those of the general

disorder, or inflammatory fever. Its first appearance was attended by

a rigor ; and the same phenomenon usually indicates the approaching

change. The inflammation continuing, the fever may continue also ; it

may increase with the inflammation's increase, or subside with its decay.

Usually, the rigor is followed by a marked remission of aU the febrile

symptoms ; which either continues until resolution is complete, or is

superseded by the accession of febrile action of another type—the

Hectic Fever, described in a former chapter (p. 12). And this is sure

to occur, when the suppuration is profuse and long-continued, espe-

cially in an internal organ important in the animal economy ; or when
the patient is of an already debilitated frame.

Of course, it is found to vary in duration, intensity, and issue

;

according to the nature and duration of the cause which called it forth.

On removal of the cause, recovery is often extremely rapid.

Many imagine that the accession of hectic fever is attributable to

an admixture of pus in the circulation. But it seems more reasonable

to assign, as its cause, a very opposite circumstance ; namely, the con-

stant draining away of that portion of the blood, its liquor sanguinis,

which is peculiarly available for the purpose of nutrition. Pus we
have seen to be a perversion of that portion of the blood ; and the habi-

tual loss of it seems much calculated to impoverish and weaken the

frame
; inducing febrile disturbance of healthy function, with debility

as a prominent characteristic of such disorder. Pus, directly mixed
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Avith the circulation—if not speedily extruded by elimination—produces
a much more grave disturbance of the system, as will afterwards be
considered.

During profuse suppuration, it is not unlikely that a portion of the

pus may be taken back again into the system. Yet it is not a fluid

easily absorbed ; inasmuch as its solid particles are of large dimensions,

and not fitted for passing through unbroken membranous coats. Its

serosity may pass readily ; but the corpuscles, when absorbed, must
surely undergo some previous modification—softening, and breaking

up. So, if we are to suppose that the blood is contaminated by pus

in hectic, it must be by absorption of it, and not by its direct inter-

mixture
; and, besides, the absorbed pus must be a modified form of

that fluid. And, again, such modified admixture of pus cannot be

essential to the production of hectic, seeing that that form of disease

occurs without any appai-ent purulent formation ; for instance, as a

consequence ofprotracted organic disease in some internal part, ofwhose

condition suppuration is not and has never been an element.

When pus is formed rapidly after the onset of inflammation, and

is diffused into the surrounding textures, from want of antecedent pro-

tective exudation of fibrin, the injury, as already stated, is great ; by

infiltration, softening, disintegration, and gangrene. The constitutional

symptoms attendant thereon, are not those of Hectic, but of Irritative

Fever (p. 14). In the part, advancing destruction of texture is preceded

by spreading inflammation, of a rapid and intense kind. The disease

tends to rouse the system ; while its result on texture has the directly

contrary effect—producing general depression. It need not surprise

us, therefore, to find the general disorder consisting of febrile excite-

ment, modified and overborne by depression of the vital powers. The

pulse is frequent and hard ; at first with indication of strength, but

soon betokening manifest debility. The tongue is usually tremulous,

and covered with a thick, dark-coloured, offensive fur ; moisture gra-

dually leaves it, and it ultimately becomes hard, brown, and dry. The

urine is scanty, high-coloured, and of unpleasant odour ; sometimes

apparently suppressed. Sometimes there is diarrhoea, sometimes con-

stipation. Rigors arc frequent ; followed by perspiration, usually

profuse. There is much restlessness, Avith agitation of manner, anxiety

of expression, and pinching of the features. Respiration is huri-ied

and sighing, and there is a sensation of oppression at the chest. The

mind is either greatly depressed, or excited by occasional delirium.

The strength is much prostrated ;
hiccup sets in ; and then fatal col-

lapse is imminent.

Under certain circumstances, more particularly in connexion with

wounds, it is not unfrequent to find abscesses developed in many parts :

either at once or in close succession. And, at the same time, constilu-
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tional symptoms may occur, of a typhoid character—by some termed

Pycemia, and ascribed to direct admixture of pus with the circulation.

IV.— Ulceration and Sloughing.

Until lately, the Hunterian theory was generally received, that

ulceration, or the process whereby a breach of continuity is effected

in a living solid, by the action of the part itself, was the exclusive

work of the absorbents.

There is every reason to believe, however, that ulceration may be

more properly regarded as a molecular death ; a gradual softening and

disintegration of tissue, molecule by molecule ; the effete matter being

mixed with purulent or other secretions of the part, and thus carried out

of the system. This process is generally one of true inflammation ; or

is, at all events, connected with some grade of the inflammatory process.

The steps of the process are— 1. True inflammation, with suppura-

tion, and softening of the truly inflamed part ; 2. Disintegration—or

death and detachment—in minute portions, or molecules ; 3. Mixture

with the pus, and removal in one common discharge. With this pro-

cess, absorption can have little or nothing to do.

The more important arguments in support of this doctrine are the

following :
— 1 . Ulceration is an immediate result of Inflammation, or

is co-existent with it; and, during inflammation, absorption in the

part inflamed is very much diminished, if not altogether arrested.

Inflammation simply subsiding, on having just touched its true acme,

or barely so, is followed almost immediately by very actively renewed

absorption, by which the inflammatory deposits are speedily cleared

away. But when the inflammation does not so subside, and advances

to suppui-ation with ulceration, the result is otherwise ; absorption is

not renewed, with any enei'gy if at all, until the disease has abated.

During ulceration, inflammatoiy deposits may indeed, to a certain

extent, disappear ; but only by disintegration along with the original

tissues, and admixture with the extruded purulent discharge. 2. If

ulceration consist in mere absorption, why is it invariably accom-
panied by discharge? 3. Certain structures resist all excitants of

absorption, long and successfully, yet are remarkably prone to ulcera-

tion ; and the inference seems plain that the two processes—one opposed,

the other embraced, by the same part, and at the same time—must be
dissimilar. Malignant tumours, for example, will not diminish in

their true structure, far less disappear by absorption
; yet they are apt

to ulcerate spontaneou.sly, and are certain to ulcerate when uuAvisely

and rudely stimulated, as by friction or pressure. Again : the lining

membrane of an abscess is notoriously deficient in absorbent power;
and yet how often does it rapidly disappear by ulceration ? 1, In ihe
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case of virulent inoculations, whence llie system is to be contaminated
by absorption of virus from the part inoculated—as, for instance, in

the primary venereal ulcer—it is considered that the system is safe

during the formation of that ulcer. Tiie part inflames and ulcerates;

in no long time after the first blush of inflammation, the ulcer is fully

established ; and during the first few days, according to the Hunterian

theory, thei-e should have been great and constant activity of the

absorbents, pouring virus into the cii'culation along with the debris of

texture. But the experience of the practitioner tells an opposite tale

;

there seems to be little or no absorption during that period ; and if he

have an opportunity of then destroying the part with caustic, the

disease is arrested ; inasmuch as, up to that time, it has been entirely

local, and has not been disseminated, by absorption, throughout the

system. 5. Ulceration is most rapid, when absorption is generally

supposed to be least active ; that is, during the persistence of acute

inflammation. 6. Passive venous congestion, in a part, is directly

opposed to absorption. Yet it favours ulceration, by proving a

strongly predisposing cause to inflammation ; which, occurring in

a part of low vital power, passes on almost uncontrolled to a high

result, namely, disintegration. All new formations are prone to

ulceration in a similar way, being of low organization and weak

vital power. Granulations, for instance, are so situated. They are

liable to both absorption and ulceration ; and these are found to be

distinct and very different processes. By the former, the new forma-

tion is diminished gradually in bulk, contraction of the surrounding

original textures is favoured and enhanced, the extent of cicatrix is

diminished, and union is rendered compact and firm ; by the latter

—

preceded and probably accompanied by inflammation—the cicatrix is

undone rapidly, and the breach is made wide and gaping as before.

7. A part to be the seat of ulcerative absorption, must be previously

reduced to a state more or less fluid. But this fusion of solid parts

is one of the direct results of the inflammatory process ; and to consti-

tute ulceration, it only requires the addition of molecular disintegration,

or detachment, of the parts so changed, which then mingle with the

purulent fluid to form one common discharge; an idea which seems

infinitely more feasible, than to suppose absorption to be suddenly and

actively resumed for a special purpose, during the persistence of an

action avowedly inimical to that function. After the disintegration

and solution, a portion of the debris may be subsequently taken up by

absorbents; but these vessels are then dealing wilh the results of

ulceration, not eflxjcling that process. 8. Absorption is proved to be

feeble during acute ulceration. A strong narcotic, in the fluid form,

may be then applied to the part with comparative impunity ; while,

subsequently to abatement of the ulcerative action, a much less dose
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will produce a muc\\ greater effect if brought in contact with the raw

granulating surface.

In fact, the Hunterian theory of ulceration must be regarded as

founded on an entirely hypothetical and questionable view of the action

of the absorbents ; whereas, the existence of disintegrated tissue, in

the discharges from an ulcer, is a fact which may be indisputably

demonstrated. This will be clearly seen, in treating of ulceration in

different tissues
;
especially in bone.

Ulceration may occur either in an unbroken part, or where there

has been previously a breach of structure. The process is begun

by inflammatory change, which sooner or later reaches its acme, witli

suppuration. It does not stop there, but advances a step further. To
infiltration, softening, and partial breaking up of texture (true inflam-

mation), are added further softening and molecular disintegration—true

ulceration. On an open surface, the debris mingles with the purulent

discharge, and so escapes. On a surface previously unbroken, the dis-

charge accumulates in the form of a pustule or small abscess ; this

breaks, its contents are evacuated, and the ulcerated surface is then

disclosed beneath. So long as true inflammation continues, ulceration

does not cease ; the greater the amount of perverted function, and the

less the amount of vital power, the more rapid and extensive is the

work of destruction. With moderate inflammation, and considerable

power of control in the part, ulcei'ation advances steadily ; presenting

the usual characters of the Acute form of that process. With higher

excitement, destruction is more rapid, very painful, and accompanied by
greater redness, heat, and swelling ; as in the form of ulcer to be after-

wards described as hiflamed—from unusual prominence of the symp-
toms of true inflammation in and around the diseased part. With
still higher excitement, or with the same combined with less local power,

destruction is more rapid still ; as if the part were consumed by some
unseen living agent; as in the ulcer termed Phagedcenic. With excite-

ment yet increased, and local power impaired—one or other, or both

—

destruction is still more speedy, but in a different form ; the part no
longer dies in molecules, but in mass; ulceration is merged in gan-
gi-ene ; and a Sloughing sore is said to exist.

On the other hand, inflammation, having once established ulcer-

ation, may speedily subside ; the latter process, under such circum-
stances, soon ceases, and is followed by reparation. Or inflammation

may remain, in a subdued form ; and then ulceration advances stealthily

and slowly, and is said to be of the Chronic type.

The more active the ulcerative process and its accompanying dis-

integration, the less laudable is the purulent discharge. Inflammation
either persisting or advancing, the discharge is thin, acrid, not un-
frequently bloody, and more or less impregnated with the softened debris
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of texture. When, on the contrary, the disease has not only subsided
from the inflammatory standard, but is becoming insufficient even for

reparation, the discliarge is almost entirely serous.

By some, it is supposed that ulceration may be occasioned dii'cctly

by passive venous congestion—as in the lower limbs ; and they con-

sequently speak of the Congestive and Inflammatory, as diflPerent forms

of ulceration. But congestion is only the predisposing cause, not the

immediate ; it favours the occurrence of inflammation ; and this coming,

finds the part possessed of but little vital power—as, indeed, the exis-

tence of such congestion plainly indicates. Suppuration and ulceration

ai-e soon reached ; not the direct result of congestion, but of inflam-

mation which congestion has induced and aggi'avated.

Certain tissues are more prone to ulceration than others. Skin,

mucous membrane, and areolar tissue, ai'e peculiarly liable to fall be-

fore it ; while the vascular, nervous, and fibrous tissues resist it stoutly.

Often advantage is derived from this ; sometimes evil. The compara-

tive immunity of the nervous and vascular tissues is plainly beneficial.

And, in like manner, it is often fortunate that important parts are

protected by fibrous expansion ; which can successfully resist, at least

for a time, the encroachment of advancing suppuration. But when

the purulent collection is bound down by a fibrous layer, then mis-

chief is likely to accrue ; inasmuch as the natural tendency of the pus

outwards—by ulceration of intervening texture—is opposed, while

deep and important parts may suffer sadly by the delay.

The Causes of ulceration are the same as those of inflammation.

These diseases are portions of the same general process ; which com-

mences with simple vascular excitement, and may end in gangi-ene.

Ulceration is the higher grade ; intermediate between suppuration and

gangrene. Something more than the former ; for there is disintegra-

tion Avith solution of texture, as well as the formation of pus. Some-

thing less than the latter ; the part not dying and being detached at

once, in a continuous mass, but slowly and by molecules. Whatever

favours the occurrence and continuance of true inflammation, and

whatever is unfavourable to due maintenance of vital power in the

part, whereby inflammation might be resisted or controlled, is a

cause of ulceration.

Inflammation subsiding, so does ulceration ; and the action of

destruction is followed by that of reparation— granulation. The suc-

cession may be rapid or slow. On the occurrence of gangrene, tie

dead part is separated from the living by ulceration ;
and, in the

furrow so formed, the two processes of destruction and reparation are

usually seen at work together and in harmony. The ulceration, in

this case, has not proceeded much deeper than the true skin, when

already in the true skin granulalions are being formed; as if with tlie
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view of at once closing the bi-eacli, and atoning for the loss of sub-

stance. And, on the other hand, we find many a breach of surface in

the lower limbs, in which ulceration has for weeks ceased, but in which

there may be no effectual reparative eflPort for many weeks to come.

Ulceration is often attended by marked constitutional symptoms.

If acute, inflammation persisting, there is febrile disturbance of the in-

flammatory type. If chronic and tedious, with a profusion of discharge,

hectic may ensue. If phagedeenic, irritative fever exists ; often of a

gi-ave character. The sloughing sore is not unfrequently accompanied

by typhoid symptoms.

Loss of substance may be caused otherwise than by ulceration.

It may be the result of mere absorption, interstitial or continuous ; a

gradual process, independent of true inflammation, and unaccompanied

by suppuration.

Sloughing.

Death of the part, an undoubted termination of inflammation as

well as of all other vital change, maybe reached at once; from inten-

sity of disease, deficiency of power, or a combination of both. Or the

intervening stages of suppuration and ulceration may have been either

barely touched at, or more or less dwelt upon. The broken up texture,

softened, and infiltrated by liquor sanguinis, pus, and extravasated

blood, has its circulation wholly arrested ; and it dies ; not by particles,

slowly and almost imperceptibly, but plainly, at once, and in mass.

Vital power has ceased, chemical change advances unopposed, and the

part is decomposed by putrescence.

Such are the results of the inflammatory process ; some antecedent,

some subsequent, to the true inflammatory crisis. Deposit of serum,

fibrin, or both ; attendant on the two preliminary grades of the process,

Simple Excitement, and Active Congestion ; the fibrin organized or

not, and the exudation more or less permanent, according to the per-

sistence of the perverted function wliich occasioned it. Escape of blood,

in the form either of hemorrhage or of extravasation, by giving way of
the vascular coats, during any period of the more advanced part of the
process. Formation of pus, with extravasation of blood, softening and
disruption of texture; attendant on the period of true inflammation.
Beyond, this, disintegi-ation and solution are added to softening and
disruption of texture ; to constitute true Ulceration ; tlie inflamma-
tion is continued—not only not having subsided from its acme, but
persisting until a still higher result is attained. Or circulation is

wholly arrested, vital function ceases, and chemical change begins

;

the part is dying, and dies—not in particles, but in one continuous
mass ; Mortification.
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VARIETIES OF THE INFLAMMATOKY PROCESS.
'

Many and various have been the subdivisions connected with this

part of the subject. Perhaps the most important is that into AciUe

and Clironic. In the one case, the disease advances with more or less

rapidity through its various stages ; and, having reached a climax more
or less elevated—suppuration, ulceration, or gangrene—declines with

a corresponding degree of alacrity. In the other, the time occupied

is not as in the former a period of days or hours, but perhaps of weeks
or months. The disease begins of a sluggish type, and retains that cha-

racter throughout
; dwelling long on the minor stages ; seldom reach-

ing to suppuration or ulceration ; and still more seldom to gangrene ;

hovering rather on the other side of the true inflammatory crisis, and

consequently dangerous to normal structure, by favouring fibrinous

exudation and its subsequent organization. When, after having reached

its climax—however low—it begins to subside, the decline is propor-

tionally gradual ; and it proves unsatisfactory, because not only tedious

but imperfect.

The two forms may be commingled. The disease may be at first

acute ;
receiving a check, by treatment or otherwise, it does not wholly

recede, but merely dwindles down into a subdued form, and there

remains, becoming chronic
;
chronic, because moderated. For it is

often found to be a tolerably true axiom in this vital warfare, that the

hotter the action the sooner the restoration to peace. Or, in other

words, the inflammatory process is often not only brief when intense,

and protracted when of a gentle kind ; but brief because intense, and

capable of lingering because of a gentle grade. A part under violent

inflammation is either soon restored, or quickly perishes ; under a mild

form, it may bear up for a long period. Again ; the inflammation may

be at first, and for long, chronic ; but, by the application of renewed

stimulus, the acute form may be superadded, or, as it were, ingrafted on

the chronic. And this is an occurrence invariably fraughtwith imminent

danger to texture ;
for, by the chronic form, structure has been mate-

rially changed, as well as vital power much impaired ; and the part is

so rendered an almost unresisting prey to the acute attack. This

latter succession of the forms is very likely to be induced by injudicious

or i-ash treatment ; and ought to be carefully guarded against.

The acute wo may consider as representing the ordinary type of

the inflammatory process ;
already discussed. A few words will sutRco

to indicate the peculiarities of symptoms and results connected with

the chronic form.

Sj/mptoms of the Chvonk form.—The disease being both mild and

gradual, the symptoms are comparatively little developed, and hence
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sometimes obscure. Redness, swelling, pain, heat, are slight ; and of

the two last, sometimes there is almost nothing. Swelling, however,

though at fii-st slight, ultimately becomes a prominent and most import-

ant feature. It is considerable in extent—for it has been of long con-

tinuance, and steadily, though slowly, increasing ; dense and firm in

character—exudation either consisting chiefly of fibiun fi-om the first,

or the serum having become absorbed ; and tending to permanency of

duration—having been by time and nature rendered prone to organiza-

tion. There is seldom any degree of tension ;
for, the deposit having

taken place gradually, the parts have duly accommodated themselves to

its reception. Suppuration, ulceration, and gangi'ene, when attained to,

are, like the process which preceded them, slow and gradual in their

advance to completion ; attended by the ordinary symptoms of such

results, in a mitigated form. Rapid and tense swelling, with softening

of texture, we saw to be characteristic of the acute form
; gradual

enlargement, with induration, is characteristic of the chronic. The
function of the part is often not less involved in the chronic than in the

acute form, at least when a considerable part of an organ is affected

by disease.

The constitutional symptoms are pi'oportionally mild. Febrile dis-

turbance may be so slight, as scarcely to be appreciated by either the

patient or his attendant; and, when perceived, it is often both so

obscurely marked and so transient, as to baffle or deceive in the effort

of tracing it to its cause. The most prominent symptoms are :—want
of refreshing sleep ; loss of appetite ; emaciation

; change of colour,

in the general surface, to a pale or dirty yellow ; occasional flushes

;

sensation of cold, and frequent inclinations to shiver
; impairment of

strength, and a general feeling of uneasiness ; the patient feels that he
is ill, yet scarcely knows how or where. In the severe forms, the

febrile condition is more marked, and partakes more or less of the

inflammatory type:—headache, heat, frequent and hard pulse, dry
skin, scanty urine, thirst, restlessness. Yet, the local disease remainius
chronic, the fever never attains to the form of the truly inflammatory

;

it is less sthenic, less marked, less progressive, less continued ; in fact, it

is a form of Constitutional Irritation (p. 53). The tendency to remission,
sometimes almost complete, is one of its most distinctive characters

;

the period of exacerbation is evening, or the early part of the night

:

morning, that of remission, with or without perspiration. Sometimes
the local disease itself deceptively assumes somewhat of the remittent
character ; seeming to have abated, or even ceased, during several days;
while all the time it was steadily though stealthily advancing.

It should never be forgotten, that however slight and apparently
trivial the constitutional symptoms of a chronic inflammatory process
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may be, yet, by tlieir mere persistence, they are likely to exiiaust the

frame, and induce a fatal termination.

On the occuri'ence of suppuration, they readily cliange into Hectic

(p. 12). Gangrene having taken place, the Typhoid form is as speedily

assumed (p. 9) ; low, and tending still downwards, from tlie begin-

ning. An acute accession having been unfortunately superinduced^

the true Inflammatory fever (p. 5) may be assumed, at least for a

time
; but, more frequently, the eifort towards sthenic disease is but

partially successful, and results in fever of the Irritative form (p. 14).

The Results of the Chronic Inflammatory process are thus seen to

be chiefly formidable by long continuance of the disease, and by the

insidious nature of its progress
;
change of structure, all but irrepar-

able, may have occurred, before the attention of either patient or prac-

titioner has been directed to the part. Gradual alteration of structure

is. the most ordinary result ; by interstitial deposit, of a fibrinous kind,

which becomes more or less highly organized. Suppuration, ulceration,

gangrene, though comparatively rare, yet may and do occur. They
can scarcely be avoided, if the chronic form of disease, after having for

some time existed, suddenly become merged in an acute inflammation.

Another important division is into the Sthenic and Asthenic. The
former follows the ordinary course of the inflammatory process, and

shews no tendency to spread rapidly or ditFusedly
; pus, when formed,

is surrounded by plastic fibrinous exudation ; and the constitutional

disorder is of the Inflammatory type. Such is the inflammation which

constitutes an ordinary acute abscess, after injury.

The asthenic variety tends to spread ; exudation is not plastic ; sup-

puration is soon attained, and the pus is not laudable ; the parenchyma

is open to infiltration ; destruction of texture is imminent ; and the

attendant constitutional symptoms are those of Irritation, often of a

low and gi'ave kind. Such disease is well exemplified by diffuse cel-

lulitis, and the Avorst forms of erysipelas. There is good reason to

suspect that the blood is in a depraved state—favourable to suppura-

tion—previously to the inflammatory attack ; and that this morbid

condition of that most important fluid becomes aggravated by the

progress of the local disorder. Occasionally, the exciting cause is

directly concerned in the unfavourable type; as in the case of inocuhi-

tion by poisonous matter.

It needs hardly to be stated that energetic treatment, often demanded

in the sthenic form, is in the asthenic wholly unsuitable.
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THE MANAGEMENT OF THE INFLAMMATORY PROCESS.

Prevention.

Therapeutic means, applied immediately after removal of the

exciting cause, may have the effect of entirely frustrating its ordi-

nary operation, and preventing inflammation. For this purpose,

the period of incubation must be diligently improved. But, to insure

success, it is not only necessary, as can be readily understood, that the

suitable means be early and sedulously employed, but also that the

cause shall have been slight as well as transient ; that its removal shall

have been entire ; and that the part have its vital power as yet unim-

paired. The first effects of the stimulus we saw to be an impression

on the nervous system ; if not itself moi'bid, at least tending to a morbid

result. The first object of preventive management, is to mitigate or

remove this. By some, hot water, or its steam, is applied constantly

;

and it is not unlikely to succeed in subduing the nervous excitement

—

or breaking off the first link in the chain. But the second step of the

initiatory process, seldom far disjoined from the first, we saw to be

excitement of the vascular system of the part ; and this system is likely

to be further stimulated, by the heated applications by which the other

is soothed. Cold, continuously applied, is therefore preferable; inas-

much as it is calculated to fulfil a twofold indication, by exerting a

sedative or depressing effect on both the nervous and vascular systems

of the part, and so rendering accession of the inflammatory process

still more improbable. Absence of the two first links of the chain is

likely to fi'ustrate the formation of the whole.

But this simple remedy requires nicety and care in its application.

The first effect of cold, as formerly stated, is sedative, the second reac-

tive ; the first is opposed to vascular excitement, the second invites its

occuiTence ; the first we desiderate, the second we wish to avoid. To
be prophylactic, therefore, its application must be continuous ; if inter-

rupted, however briefly, reaction is imminent—not only to arrest, but
to undo the good effects of all the previous precaution. The part is

covered by a loose layer of fine lint, and a trustworthy attendant keeps
this constantly moist and of low temperature, by cold water frequently
and gently dropped on it out of a sponge; the slightest dryness or
warmth being dreaded, as a source of disaster and disappointment.
Or the assistant may be dispensed with, and a process of constant
irrigation employed; a thin strip of lint, or a skein of cotton, being
arranged as a syphon in communication with the part, and a water-
vessel placed in its immediate vicinity. Tiie bed-clothes, if need be,
are protected by the interposition of oil-cloth

; arranged slopingly. so
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as to favour the draining away of the water, after it has trickled over
the seat of injury. The part is to be kept rigidly quiet, or at least as

much so as circumstances will possibly permit ; and it should also be

so placed, as to favour venous return and oppose arterial influx

;

at the same time relaxing those muscles which are either directly or

indirectly implicated. Low diet, too, with abstraction of all stimuli,

whether local or general, must be strictly enjoined.

Parts simply stimulated—that is to say, without wound—may by
such treatment be altogether saved from inflammatory accession. And
many incised wounds may thus be brought to rapid and almost painless

healing, by adhesion ; the inflammatory process not having been wholly

prevented, but being kept so subdued and limited as never to reach

even the vicinity of the true inflammatory acme. It is only sometimes

that we are able to avert every part of the inflammatoiy process ; but

in many cases we may prevent that advancement which constitutes

true inflammation.

Treatment.

Eemoval of the cause ought assuredly to be the first care of the

practitioner, when called to subdue inflammation. That preliminary

point having been successfully carried, he will then be enabled to attain

his principal object by the use of comparatively slight means ; with

little trouble to himself, and at the expense of comparatively little

pain, annoyance, delay, or danger to the patient. Whereas, let the all-

important preliminary step be either neglected or imperfectly secured,

and the most powerful remedial means may be unceasingly employed,

with little or no avail, A patient apijlies for relief, on account of

nascent inflammation of the conjunctiva, caused by the lodgment of

foreign matter in that membrane. Remove the particle of dust or

sand at once ; and fomentation, a shade, a purge, careful diet, with

perhaps a few leeches, will, in the great majority of cases, suffice to

dissipate even the most formidable of such aiFections, within a few

days at the utmost. But, on the other hand, leave the foreign matter

imbedded in the inflaming part ; and leeches innumerable ;
bleeding

from the arm, or from the temporal artery, once and again ; blisters

in endless succession ;
purges ; antimonials ;

mercury pushed to pro-

fuse ptyalism, and perhaps repeated—in short, ruin to the system,

by severity of treatment, may be enforced and endured, without arrest-

ing the disease, or preventing loss of vision by irreparable change of

structure. This is not mere fancy. Cases are on record of eyes

having become pearly-white and sightless, notwithstanding the induc-

tion of anaamia, dropsy, and mercurial disease, by the attempts to

save; all the while, some small particle of foreign matter lodging

undisturbed, and probably unsuspected, in the lining of the ujipcr
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eyelid—the simple removal of which source of excitement might have

preserved both sight and system for the patient, as well as credit and

conscience for the practitioner.

Our first duty is to inquire carefully for the exciting cause. If

already removed, good and well ; if still in operation, we are to procure

its abstraction as speedily and effectually as may be in our power.

And then we are in a favourable position to proceed with the directly

remedial means—those which, being opposed to advance and per-

sistence of the inflammatory process, are termed Anti-phlogistics. The

most important of these is Blood-letting ; and the blood may be taken,

either fi-om the part, or from the system at lai'ge.

1. General Blood-letting.^In the outset it is to be observed, that this

is not invariably necessaiy. It is a spoliative remedy, of the highest

class ; and therefore never to be had recourse to, unless circumstances

declare it either imperatively demanded, or at the least highly expe-

dient. There is every reason to fear that this little operation is still

too frequently employed;—unnecessarily, when it might have been well

superseded by other and more gentle measures ;—unwarrantably, when
actually no benefit, but sad injury, has flowed from and with the

" purple stream." It is a very easy matter to take away blood, and

thereby induce debility ; while to undo that result, is in most cases

difficult, and often impossible. Congestions, serous effusions, bloodless

skin and mucous membrane, atrophied and all but palsied muscles, a

withered frame and an enfeebled mind, may remain, silent, yet stead-

fast and truth-declaring witnesses of the error in practice. On the

other hand, the practitioner will be equally culpable who refrains

from this opera:tion, when the circumstances of the case call plainly

and loudly for its performance. And it may be stated broadly, that

genei'al blood-letting is required, when the inflammatory symptoms

—

local, general, or both— are severe, as in many examples of compound
fracture ; when the part affected is of importance in the animal eco-

nomy—as the lung, bladder, or kidney ; or when a delicacy of texture

is involved, whose maintenance is essential to important function—as

in the eye, in the synovial membrane, and in the nervous tissue in

general.

Bleeding is not to be regulated by its absolute amount, but by its

effects. No idea should be entertained, that in one form of disease a
certain number of ounces will suffice ; while in another, a greater, and
in a third, a less amount must be invariably taken. In every case, the

thought of measure is to be abandoned ; blood is permitted to flow on,

until the desired effect has been obtained; and then the stream is

arrested, irrespective of whether the ounces amount to three or thirty.

In connexion with this point, it is furtlier to be remembered, that

true inflammation engenders a tolerance of this remedy. A young,
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robust, healthy man, may be bled Avhen lie does not require it ; but,

most probably, twelve or fifteen ounces shall not have flowed, ere

Nature interposes her objection to the procedure, and syncope is pro-

duced. Whereas, open a vein in the arm of even a weak, pale-faced,

nervous patient, who is the subject of an acute inflammatory seizure

in some important part, and it is not improbable but double that amount
or more shall have been withdrawn, ere any considerable effect has

been made upon the system. So truly and generally does this obtain,

that an important auxiliary in diagnosis maybe thence derived. You
are bleeding a patient ; in doubt whether the disease is truly inflam-

matory or not ; but you suspect that it is, otherwise it is likely you

would not have performed venesection
;

only a few ounces have

escaped, when the patient grows pale and faint ; you arrest the flow,

and reconsider your diagnosis, suspicious of an error. But should no

faintness threaten after a full or even large abstraction, doubt is

removed
; your diagnosis is confirmed

; you advance unhesitatingly with

antiphlogistics ; the disease is there, and has engendered a tolerance

of the remedy. On coming to a conclusion from this test, however,

care must be taken to ascertain that the syncope, or tendency thereto,

is an actual failing of nature ; the effect of the loss of blood ; not the

result merely of fear, or other depressing agency, on the patient's mind.

When aware that the patient is naturally timid, and liable to faint

from this cause ; and when at the same time confident that he labours

under inflammatory disease, and that the circumstances demand ef-

fective blood-letting—we bleed him in the recumbent posture, and

with a gentle stream.

Tolerance of bleeding will also be found to vary according to the

sex, age, and temperament of the patient ;
greater in the male than in

the female ; least in the lymphatic, greatest in the sanguine tempera-

ment
;
greater in adult age, than at either of the extremes of life ; in

early infancy it ia most especially small ; in advanced years loss of

blood is not likely to prove so obviously and directly calamitous, yet

is a spoliation hard to be borne. Tolerance also, be it remembered,

is but temporary ; great at the beginning of the inflammatory change,

it ceases towards the end.*

Similar tolerance of nppropi'iate remedies seems often to be gen-

erated by disease. In fact, it may be laid down as almost a general

rule, that a remedy—in itself severe—may, when appropriate to a

given form of disease, be administered in even large quantity during

» Tolerance of bleeding in inllamniation is attributed by Dr. \\ lllianis to " increased

excitability of the lieart and tonicity of tlie arteries, wliich maintain a sullicient force

and tension to preserve the circulation, especially tliro\igh the brain, even wlicn much

blood is lost. In astlicnic or atonic diseases, on the otiier liand, tlie arteries being lax,

and ill-fitted to transmit the blood, a smaller loss is felt, and syncope may result."
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the persistence of that disease, with not only relief to the symptoms,

but with comparative impunity to the system at large ; whereas the

same remedy, given even with a sparing hand, while no such call for

its employment exists, is likely to affect the constitution injuriously.

In delirium tremens, for example, opium has sometimes to be given in

large doses ; a tithe of which would fatally poison the person, if in

health (p. 63). In pneumonia, tartrate of antimony is given to an extent

which would, under other circumstances, be absolutely intolerable.

In iritis, synovitis, and certain forms of the venereal disease, in which

the use of mercury is not only expedient but essential, that mineral

can be pushed with safety ; it is to the sakeless salivations—errors

either of judgment or of diagnosis—^that the ruin of mercuriaJly-shat-

tered frames is attributable.

The Effects of general blood-letting, in so far as they are remedial

of inflammation, are—1. A sedative result on the heart's action,

and on the general circulating system ; effected partly by withdrawal

of its wonted stimulus, the blood, from the central organ ; and partly

by the depressing effect of sudden loss of blood on the nervous system,

which reacts in a corresponding strain upon the circulation. And
this sedative effect on both heart and arteries is proportionally indi-

cated, by diminution of the hardness and thrilling of the pulse, as well

as of its fulness and frequency. It is plain how such a lull is advan-

tageous, as regards both the local vascular excitement and the fever

which accompanies it. 2. The blood is diminished in absolute volume.

In some cases this is not desirable ; on the contrary, we may be not

more anxious to crush rising inflammation, than to husband the

vital resources already weakened, and especially to retain this all-

important fluid unwasted ; we therefore bleed sparingly if at all. Yet

there are cases in which the blood is preternaturally increased in quan-

tity, as well as changed in character—as in inflammation occurring

during well marked plethora. In such circumstances, diminution of its

volume will favour resumed general control of circulation ; at the same
time lessening the probability of sanguineous determination to any in-

dividual part. Again ; in inflammatory affection of the chest, in con-

nexion with wound, while one lung is collapsed, and the other is

labouring with its increased burden, mere diminution of the blood's

bulk is obviously calculated to afford important relief. 3. The blood

is also affected somewhat as to its component parts. These do not

pass out from the open vein in their ordinary and equable proportions,

but some more than others ; at first the red corpuscles escape most
freely ; and at length the proportion of albumen is somewhat dimin-

ished. After repeated and extreme bleeding, the fibrin also will be
found of less quantity in the blood which remains in circulation.

4. Derivation of blood is effected, from other parts to that whence the
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blood issues ; the inflamed part prol)ably benefiting in an especial degree.

However this is produced—whether according to mechanical or vital

laws, or both—microscopical observation, corroborating what had been

previously inferred from experience, has established the fact that it does

occur. Place an inflaming part beneath the field of a microscope, and

draw blood by a puncture from another, even distant point; blood will

be seen actually leaving the inflaming part, to meet the increased

demand elsewhere ; and even stagnant portions will be seen to disen-

tangle themselves, and to resume a brisk movement, for the same pur-

pose. This derivative effect is plainly in favour of the burdened part.

It may be that it is but temporary, ceasing almost with the flow that

caused it. Yet, granting such to be the case, still an important advan-

tage has been obtained ; inasmuch as even this temporary relief may
be such as to enable the capillaries in some degree to recover their

tone, and the parenchyma to accommodate itself better to the tempo-

rarily diminished exudation. 5. The action of other remedies is faci-

litated. " By lessening that morbid impetus of the blood (and increased

tone of the vascular coats) by which during the state of inflammatory

fever the natural excretions are apparently impeded, and at the same

time by promoting absorption into the blood (as loss of blood is well

known to do), it favours the effect of all other evacuating remedies

intended to act on the excretions of individual parts of the system."*

And further, by its precedence, it renders certain remedies—as mer-

cury and opium—decidedly beneficial, which otherwise would have

proved either inoperative, or absolutely injurious.

These beneficial results of blood-letting are materially alFected, by

the manner in which the blood is withdrawn. As already stated, it is

desirable, in the great majority of cases, to obtain the resolutive effects

at a cost of as little blood as possible ; and, with this view, the manner

of abstraction becomes all-important. Make a lai'ge orifice in a vein

or veins, let the blood escape in a I'apid, full stream, with the patient

in the erect or semi-erect posture, and syncope is soon arrived at

;

these circumstances tending to sudden withdrawal of wonted stimulus

from the heart, and diminution of arterial supply to the brain. Whereas,

blood may be taken in large quantity—especially when tolerance by

disease exists—from a small aperture, in a slow and small stream,

during recumbency ; in fact, the system may be thus almost wholly

drained of blood, ere faintness threaten to ensue. And thus we see

how slow venous hemorrhages, of accidental origin, prove so dangerous

;

* Alison. As local absorption is in comparative abej-ance during inflammation of a

part, so general absorption is diniinislied during the inflammatory fever. Most consti-

tutional remedies act on the system, by being absorbed into it; and, consequently,

blood-letting, by allaying this fever, favours the absorption and action of other anti-

phlogistic3.
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fnintness, so favourable to the spontaneous and effectual arrest of the

flow, by formation of coagulum, being too long deferred. Syncope

may be, in truth, regarded as Nature's safeguard from hemorrhage.

In the case of accidental wounds, it usually supervenes ere actual

danger has accrued from the loss; allowing the vascular orifices to

contract, and to become occluded by coagula. When blood is design-

edly taken in the treatment of disease, and when it is proper that blood

should be so taken, there is tolerance; or, in other words, syncope

remains in abeyance, till a sufficiency shall have passed away. But

should an error of judgment have been committed by the practitioner,

Nature is ever watchful to retrieve it; and, where blood is flowing

when it ought not, very little is lost ere syncope ensues, and arrests

the stream.

In antiphlogistic bleeding, then—except in the comparatively few

cases in which actual loss of blood is desirable—the abstraction is made

rapidly, in the erect or semi-erect posture. But syncope is to be

approached, rather than actually attained. Our object is, not only to

produce, but to maintain a sedative effect on the heart and general

circulation. If syncope occur, reaction is almost certain to prove

excessive ; whereas, if the immediate result be less extreme, it is more

easily retained
; by stopping short of actual syncope, excessive reaction

is rendered both less probable and more readily controlled. Besides,

a faint may prove in itself somewhat dangerous ; if there be either

organic disease in the heart, or considerable effusion in the pericardium,

cessation of the heart's action may prove permanent. So soon, there-

fore, as the symptoms of approaching syncope show themselves, we
usually desist from blood-letting ; when the patient grows pale, and

articulates faintly and with difficulty ; when he begins to fail from the

semi-erect posture, sighs, and shews signs of nausea ; when the lips

grow dry, white, and quivering, the eyes dull and glassy, and a cold

sweat bedews the face and forehead; when the pulse becomes Aveak

and fluttei-ing—then we bind up the arm, and place him gently recum-
bent. About twenty ounces may be estimated a fair average first

bleeding, in a case of inflammation attacking a robust adult
; but,

in most cases, as already stated, it is better to keep mechanical ad-

measurement altogether out of the question.

From depression by bleeding, the circulating system rouses itself,

more or less rapidly ; and the result is termed Reaction. This either

remains of a tolerably quiet and subdued character, the inflamma-

tion having simply given way; or it becomes excessive. And
excessive reaction may be of two kinds. 1. It may be of an asthenic

or nervous character ; indicated by rapid, soft, and jerking pulse,

oppressed breathing, headache, and tinnitus aurium, general nervous
excitement, and non-return of the ordinary inflammatory symptoms
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a State of system very similar to wliat follows simple loss of blood in

large quantity. To bleed again, would be to aggravate such disorder.

A full opiate is administered ; the nervous excitement is allayed ; the

patient falls asleep, and may awake with a calm pulse and system,

relieved as if by the working of a charm. The opium here does not

create the sedative impression on the circulation
; given by itself, it

most probably would not only have failed to quiet, but would have

increased the tumult; but, coming after bleeding, it restores the seda-

tive result which this had achieved, but was unable singly to maintain.

2. But x'eaction may be of an opposite kind

—

sthenic; in fact, a conti-

nuance or reaccession of the inflammatory attack. The pulse is hard

and vibratory as before ; the fever still retains the inflammatory

cliaracter ; local heat and pain are unsubdued. The inflammatory

process has been interrupted, but not arrested ; remission proves but

transient ; and the reaccession may be more fierce than the original

onset. This state must be met by the lancet. A second bleeding is

to be practised, so soon as such reaction has declared itself. And a

few ounces, drawn then, will often suffice to restore the sedative effect

of the foi'mer bleeding ; while double the original amount may fail to

make a satisfactory impression, after time has been allowed for the

reaccession to make head and be established.

The paramount importance of Time, in connexion with blood-letting

as an antiphlogistic, should never be forgotten ; whether it be practised

to crush the rally, or to meet the original attack. Comparatively

speaking, one full bleeding of ounces, drawn early—just at the onset

—will be far more available, as a remedial agent, than pounds taken

at a subsequent period. In consequence of delay, not only will the

cure be less complete and satisfactory—change of structure having

occurred by exudation, and resolution proving both gradual and

incomplete ;
but, besides, to obtain even the incomplete cure then, the

.system must be sorely shaken by the severity of the treatment em-

ployed. " Obsta principiis'" is the invariable motto of the antiphlogistic

phlebotomist.

The signs of bleeding having proved effectual are, in general,

sufficiently plain. The pulse loses its hardness and thrilling, becom-

ing soft and compressible ; it may be either more or less frequent

than before ; often the former, at least in the first instance. The local

pain and heat cease, or continue in a mitigated form ; the other

ordinary signs recede ; function returns, both in the part and in (he

system ;
secretion, general and local, is restored ;

niid, usually, if

blood be drawn it ceases to exhibit the inflammatory character. It

must be borne in mind, however, that the last result is not invariable.

Exceptions to the general rule, in tliis respect, are by no means un-

frequent; and blood maybe at least buffed, if not cupped likewise,
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notwithstanding that the disease has given way ;
while, on tlie other

hand, this may be persisting, while the blood seems scarcely sizy. It

therefore follows, in either case, that when the evidence of the blood

is opposed to that of the other inflammatory signs, the latter are

believed, and guide the practice ;
but, usually, there will be found a

general agreement in one indication.

Certain circumstances materially affect the practice of blood-letting,

and ought always to be taken into considei-ation. 1. The duration of

the disease. At the commencement, general bleeding may be expected

to produce the happiest results ; at a more advanced period, a greater

quantity of blood must flow, though still the effect may be in the end

satisfactory ; but after some considerable time has elapsed, the system

may be drained of blood to an absolutely ruinous extent, and yet little

impi'ession may be made thereby upon the local disease. 2. The age,

sex, temperament, and occupation of the patient. The three first have

been already noticed, as affecting the tolerance of the remedy. Occu-

pation is equally important. The robust and temperate peasant will

require a larger bleeding, and bear it better, than the pale and too often

dissipated inhabitant of the crowded city. And, again, among the

latter class important variety is found ; some—brewers' servants for

example—being especially intolerant of this remedy. 3. The nature of

the part affected. Many an inflammation of an external part requires

no general blood-letting ; while the sthenic inflammatory process can

scarcely alight on any internal and important organ, without not only

demanding this remedy, but apparently imparting to the system power

to bear the necessary spoliation. 4. The state of the system previous

to the inflammatory attack. The patient may have been plethoric.

We may then bleed profusely, and in the recumbent posture ; better

content with a large than with a small amount of ounces. He may
have been anemic. "We, in that case, either forego venesection

altogether, or practise it most cautiously
; using every means in our

power to secure the desired effect, with the least possible expendi-
ture of the valuable fluid. 5. The ulterior result. After severe

mechanical injury, it is very desirable to limit the secondary occurrence
of gangrene

; and the obvious means of doing so, is by active antiphlo-

gistic measures to mitigate the inflammation which is setting in. But,
in effecting this object, blood must be taken sparingly, and with much
caution; seeing that a certain amount of gangrene is inevitable,

attended with its usual constitutional symptoms of depression
;
and, on

separation of the sloughs, a profuse and hectic-causing suppuration is

equally certain to ensue. It may be very easy, by heroic expenditure
of blood, to attain the object immediately in view ; but it may be very
diflicult to prevent the rash blow which arrests the impending in-
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flammatory attack from at the same time annihilating the patient's

chance of ultimate recovery.

General blood-letting may be effected from an artery, Arteriotomy

;

or from a vein, Venesection, or Phlebotomy. When Arteriotomy is per-

formed, a superficial anterior branch of the temporal artery is gene-

rally selected. Blood can be thus taken, both in large quantity and
with much rapidity, so as to secure the desired sedative effect ; but it

is an operation w^hich demands more dexterity in performance than

venesection, and is, besides, not unlikely to be followed by troublesome

consequences, as will afterwards be explained, A subcutaneous vein,

on the contrary, is superficial and easily reached. Blood can be

drawn both rapidly and in quantity, if need be, by means of a large

orifice ; arrest of the flow is more easily effected than in wound of an

artery ; and the incision is more likely to unite, simply, by adhesion.

Hence, venesection is usually preferred. And the points of selection

are:—one of the veins at the bend of the arm, for general purposes ;

and the external jugular vein, in the lower part of the neck, in certain

cases. In many patients, especially females affected with obesity, it is

not always an easy matter to reach a vein at the ordinary sites ; but,

when foiled there, it does not inevitably follow that arteriotomy is the

only other resource. For, if venesection be rendered preferable by

circumstances, a sufficient vein—the cephalic—may always be found

by a slight and sure incision, placed in the interspace between the

deltoid muscle and the clavicular portion of the pectoralis major.

Hemostasis, or temporary arrest of a portion of the blood apai't

from the general circulation, has been proposed as an occasional, or

perhaps even frequent substitute for blood-letting
;

or, at all events,

as a useful auxiliary.* The blood of a limb, or of limbs, may be

readily retained therein for some time ; by deligation, sufficient to

arrest the venous return. And this may possibly have the effect of

relieving the general circulation ; the sluices being afterwards slowly

opened, so as to permit a gi-adual escape of the pent-up fluid. Such

procedure is sufficiently ingenious, and not unpromising in theory;

but it requires attestation by experience, ere it can be recommended

in practice.

On a small scale, it is of common and successful use. By dry

cupping, for example, a considerable quantity of blood may be detached,

and imprisoned within the glasses, away from the inflaming part ; as

over the loins, in affection of the kidney.

2. Local Bleeding.—This is usually associated vnth general blood-

letting ; securing relief of the part, as well as of the system. It ope-

rates beneficially on both ; on the part, by removing, or at all events

* Maryland Medical and Surgical Journal, March 1843.
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diminishing its sanguineous burden ; on the system, by keeping up the

sedative effect on the general circulation, which the general bleeding

had previously produced. And, further, it is to be borne in mind,

how constitutionally important is the early use of such a remedial

agent directly affecting the part ; inasmuch as that part being the labor-

atory whence issues the inflammatory change of the blood, the sooner

the inflammatory process is arrested therein, the less will be the pro-

bable amount of febrile disturbance in the system.

But, under certain circumstances, local is preferable to general

blood-letting, and supersedes it altogether. 1. When the inflammatory

process is trivial in itself, and situated in a comparatively unimportant

part, there is no reason, but the contrary, why the system should

suffer, when local remedies are perfectly adequate to subjugation of

the local disease. 2. When the powers of the system have been low,

previous to the inflammatory accession. General bleeding being

obviously from this cause inexpedient, and the local change having

not advanced so far as to create a temporary tolerance of it, we con-

tent ourselves with local depletion
; but, sometimes, Ave may carry

that to such an extent, as to approach in its effects the severer form

of the remedy. 3. When the inflammatory process has been fully

established, and is far advanced by continuance, even great loss of

blood from the arm will probably fail to produce a remedial effect on

the part. To practise it, would be to weaken the frame unnecessarily.

Local bleeding, even though frequently repeated, will occasion much
less general exhaustion, under such circumstances ; while it is dealing

successfully with the disease. 4. Either extreme of age forbids

general bleeding; unless in extreme circumstances. Indeed, in both
the very young and very old, local bleeding, when at all considerable,

is in its effects tantamount, or nearly so, to general blood-letting ; and
the latter will, in the majority of cases, prove not only unnecessary to

the treatment, but absolutely intolerable to the system. Hence, in

such patients, while general blood-letting is wholly proscribed, even
local bleeding must be practised with caution and reserve.

A general rule applicable to local bleeding has been much insisted
on by M. Lisfranc, and not without good show of reason

; namely,
that blood, when drawn with an antiphlogistic object, should not be
taken immediately from the affected part, unless in large quantity. A
few leeches, placed in the near vicinity of an inflaming part, relieve
by drawing blood from it. They ai-e antiphlogistic by derivation.
The same number, placed on the part, draw blood from the parts
around to the source of the flow; and thereby tend to increase
sanguineous determination, instead of relieving it. If direct appli-
cation is to be employed, the quantity taken must be large; truly
spoliative

; as it were, emptying the part, notwithstanding its borrowed
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supply from the vicinity. Local bleeding, tlierefore, to be antiphlo-

gistic, must either be small in amount, and indirect in its extraction,

or direct and copious. Let it be the latter, when a constitutional as

well as local effect is both expedient and permissible ; the former,

invariably, when we are anxious to husband the general vital powers,

and to attack only the local malady. The foregoing observations, of

course, do not apply to abstraction of blood directly from the part by
puncture, scarification, or incision ; these, however slight or few, can-

not fail to rifle the part of its fluid contents
; and, besides, they have

other fully as important indications to fulfil.

Blood is withdrawn locally in various ways ; by cupping, leeching,

puncture, scarification, incision.

Cupping.—This, when the means are at hand, and the nature of

the part is suitable to their application, is perhaps the preferable

mode ; less tedious and annoying than leeching, and likely to prove

also more effectual. Rapidity of abstraction we saw to be useful, in

obtaining a sedative effect on the system. It is similarly useful when
directed upon the part. Much blood may require to flow by the slow

oozing of leech-bites, ere the spoliative and sedative result is obtained.

Half the quantity, suddenly removed by cupping, may prove equally

or even more successful.

This little operation is performed in the following manner :—The

surface is first hotly sponged ; and then the cups, duly exhausted by a

spirit-lamp, are fixed on the parts whence the blood is to be taken.

This creates a determination to that portion of the surface ; at once

facilitating abstraction of blood, and causing a derivation—itself favour-

able to the inflaming texture. By heat and moisture, this determina-

tion to the surface is maintained throughout the operation. The cups

having been removed, the scarificator is instantly applied to the red

and swollen parts. The instrument is pressed lightly on ; and the

range of the lancettes is so modified, that they shall not penetrate more

deeply than the true skin ; otherwise the adipose tissue fills the

wounds, and arrests the flow of blood. The scarificator, so soon as it

has been discharged, is replaced by a hot sponge ; and this again by

the glass, fully exhausted ; yet not too much so, otherwise pressure

may be so great as to obstruct the circulation of the part. The changes

are made as rapidly as possible. Tlie blood, as it escapes more or

less freely, rises to fill the vacuum. So soon as it begins to coagulate

—

or sooner, if the flow be tardy—the glass is removed and emptied

;

and is then reapplied, freshly exhausted. On each rc-application, it is

well to shift the glass slightly from the former site ; so that the pres-

sure of its rim may not be injuriously concentrated on one and the

same circle of integument. During the intervals of reapplication, a

warm sponge covers the wounds ;
and, on leaving, is made to rub
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them somewhat rudely, in order to prevent the lodgment of coagula.

Detachment of the glass is effected carefully, by pressure of the finger

at the uppermost part of the rim ; the glass, thus loosened by entrance

of the atmospheric air, is slowly bent, as it were, downwards ; a sponge

pressing firmly on its rising edge, so as to sweep all the blood into its

interior, leaving the bed and body clothes unsoiled. The number of

glasses, and of their applications, are varied according to the amount

and rapidity of abstraction desired. The average product of a single

glass may be held as ranging from four to six ounces.

If the glass be placed over a wound, or wounds, fed by a distinct

arterial branch—sucb as the anterior branch of the temporal artery

—

the portion of the rim which overlays this vessel, on its cardiac aspect,

is to be a little raised ; so as to permit free arterial influx, othei'wise

the bleeding will prove but scanty.

Abstraction over, the parts are lightly and cleanly sponged, and

covered by some simple adhesive plaster ; usually they heal readily,

by adhesion. But it may be desirable that they should not do so ;

the case may be such, as to render the early succession of counter-

irritation advisable. The wounds are then treated by stimulants, so

as to favour inflammation and suppuration ; and the scarified part is

thus speedily and easily converted into a suppurating issue.

Much ingenuity has been expended, in adapting apparatus to the

performance of this operation ; but all modifications have, each in

their turn, been found infei'ior to the ordinary mode. Much practice,

however, is necessary, ere the dextei'ity of a neat and successful mani-

pulator can be acquired.

Leeches can be used, when and where cupping-glasses and scarifi-

cators cannot. Their application is simply effected, by confining them

in a glass, or wire-gauze receptacle ; which, inverted, is held steadily

till they fasten on the part whence we wish the blood to issue. They
are thus effectually prevented from sprawling abroad diffusedly, as

their fancy would probably lead them. The part is previously made
smooth by abrasion, and clean by ablution

; especially if fastid or

otherwise noxious matter have been formerly applied. Appetite is

increased in the animals, by their being made dry ; both outside and
in. On this account, they should be kept for some time out of water,

and be gently dried with a soft towel before application. And it is

well also to surround them with cambric, the unsubstantial network
of which seems to irritate them into activity. If still slow to bite, they

may be briefly immersed in warmish porter ; and the part may be
smeared, either with sweet cream, or with blood freshly drawn from
a puncture. When they have filled and loosened, the part is diligently

and hotly fomented, so as to encourage oozing from the apertures

;

and by this the greater part of the bleeding will probably be taken.
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Each leech, or rather each leech-bite, may be rated at about an ounce
and a half.

Sometimes the hemorrhage is troublesome, by continuance, from

one or more of the apertures. Let firm, direct, dry pressure be main-

tained, for a short time ; and this will probably be sufficient for its

arrest. Or the matico leaf may be applied, along with pressure. If

this fail, insert the point of a finely pencilled portion of nitrate of silver,

carefully into (not on) the aperture
;
press steadily with it there, for

a few seconds ; and immediately on its removal apply a dry compress,

retained by either the finger or a bandage. It is not often that this

procedure is demanded ; and still more rarely does it fail, when duly

practised. If it should fail, however, then transfix the part by a fine

needle, and encompass this firmly by a ligature ; as in the formation

of the "tvdsted suture."*

Troublesome bleeding is most likely to occur in children ; more

especially if the leeches have been applied to parts not only of active

circulation, but also exposed to constant or fi-equent motion ; as in the

neck. And it is a safe general rule, applicable to leeching at a tender

age—when, as we have seen, much bleeding is but ill borne—that the

patient be not left, particularly over night, until bleeding has fairly

ceased. To leech a child on the chest or neck, to cover the part with

a large hot poultice, and to leave it thus for some hours, is to encounter

a great hazard of the patient's perishing by hemorrhage.

In regard to children, it should further be remembered, that the

loss of blood by a few leeches is equivalent to full bleeding from the

arm in the adult ; that in them, in short, a local is equal to a general

blood-letting. " Three leeches, bleeding well, are a full bleeding for

a child of one year, at least of the average strength of those brought up in

great towns ; and if one leech is added for each year of the child's age up

to five, a fair number for a single evacuation may be obtained. Beyond

this age, in strictly inflammatory cases, bleeding at the arm is certainly

to be preferred." f

But there are other precautions to be regarded, in the application

of leeches :— ] . They should not be placed where there is either frequent

or constant motion ; as on the neck, or over the costal cartilages

;

otherwise, the bleeding is not unlikely to prove troublesome. 2. Nor

should they be placed on parts habitually exposed, especially in

females ; as on the neck or face ; otherwise the cicatrices may prove

unseemly. And when it is remembered that local bleeding, unless in

large quantity, is usually most efTectual when indirectly taken from the

* I think it unnecessaiy to notice the many other contrivances for slopping Jeech-

bitea ; being satisfied that one or otlier of tlie simple means, here siiccificil, will be found

in every case successful.

f Alison.
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part, Ave shall seldom find it difficult to fulfil the foregoing indications.

3. In children, it is Avell to avoid large superficial veins ; especially in

the neck. 4. Nor should leeches be placed vs^here the areolar tissue is

peculiai-ly lax and delicate, as in the eyelids ; othervs^ise ecchymosis,

acute oedema, or both, are apt to ensue. 5. Nor where subcutaneous

nerves abound ; otherwise much pain will be occasioned, and the occur-

rence of either erysipelas or angeioleucitis rendered not unlikely; in

the case of the fore-arm, for example, the dorsal will be preferred to

the palmar aspect. 6. They should not be placed directly on the part

inflamed; for, (1.) unless in sufficient numbers to prove spoliative,

their effect will not be antiphlogistic, but the contrary
; (2.) because

they are apt to prove irritant, and may, by adding fresh stimulus,

hurry on instead of arresting the inflammatory process. In addition

to the iiTegular form of wound, and the strain of suction, the intro-

duction of poisonous matter from the creature's own secretions may
sometimes be a cause of untoward excitement. On these accounts,

leeches are properly superseded by punctures in Erysipelas. 7. They
should not be placed in the immediate vicinity of an acute ulcer, more

especially if this be of a specific kind ; otherwise the bites are apt to

be inoculated, and consequently to degenerate into ulcers ; so extend-

ing, instead of limiting the evil. 8. Nor should they be applied,

imless considered truly indispensable, where bandaging or other reten-

tive means are of paramount importance ; as in fractures of the limbs.

For, under such circumstances, the wounds are apt to inflame and
ulcerate ; compelling a discontinuance of the most important part of

the apparatus, and perhaps at a critical time of the cure.

Blood may also be taken from a part by Punctures ; as in simple

erysipelas. By Scarification; as in inflammatory affections of mucous
membrane—the eyelids for example. By Incision; as in phlegmonous
erysipelas. But, in addition to abstraction of blood, these wounds
perform the more important office of withdrawing the inflammatory
exudation

; thereby affording most valuable relief to the part ; not
only removing what has been already exuded, but also affording a
ready exit to the coming deposit ; and so saving the surrounding tex-
tures from destructive infiltration.

3. Purgatives are generally an important item of the antiphlogistic
catalogue ; and are used early. They disburden ; by clearing away
accumulated matter from the intestinal canal ; so overcoming one of
the most prominent symptoms of the inflammatory disease—constipa-
tion. And likewise, by such clearance, they favour the action of other
medicines. Before bleeding, large doses will be necessary, perhaps
ineffectual ; after loss of blood, a much weaker purge will obtain the
end desired. They deplete ; by causing an increase of mucous exhal-
ation from the lining membrane of the bowels ; so assisting the direct
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abstraction of blood from the system. They may sometimes exert a
derivant efFect, in favour of the part inflamed, by bringing an unusual
amount of blood to the intestinal canal. They are further of use by
opposing assimilation, and thereby cutting off from the circulation its

nutritious supply ; thus tending to maintain the wished-for depression of

system. During the decline ofinflammation, they are still of use—if not

contra-indicated by general debility—^by favouring absorption in gene-

ral, and consequently hastening the disappearance of redundant deposit.

They are especially of service in affections of the head ; having a

marked derivant efFect on the brain, as well as on the upper parts of

the body in general. The pallor of the countenance which follows

purgation is familiar to all ; as also the lightness and giddiness of the

head which are apt to ensue by continuance of its use. On the other

hand, there are cases in which purgatives cannot but prove injui'ious

;

as in compound and comminuted fractures, where total absence of

motion is by far the most important part of the treatment; and in

inflammatory affections of the bowels themselves—when, by effecting

both increased determination of blood to the affected part, and exalta-

tion of its function, they are more calculated to cause aggravation than

decline of the disease.

Purgatives are given, at first, usually of a drastic and searching

nature ; afterwards simple and saline. Their object being, first to eva-

cuate thoroughly, as well as to promote copious secretion, especially

from the liver ; afterwards merely to keep up moderate exhalation from

the mucous membrane. If need be, they may be assisted by enemata.

Or these may sometimes occupy their place ; when the stomach proves

especially resentful of intrusion.

4. In some cases. Emetics are useful, at the outset; clearing the

stomach, encouraging secretion from the liver, interrupting assimilation,

and favouring perspiration ; also as auxiliaries to expectoration, they

may prove highly advantageous—as in croup. This class of remedies

are of course inexpedient, when there already exists marked determi-

nation of blood ta the head : the effort of vomiting would then be dan-

gerous. On the other hand, they may be expected to prove especially

beneficial, in those inflammatory affections which are preceded and

accompanied by obvious biliary and stomachic derangement. In many

cases of erysipelas, for example, there is no better commencement of

the treatment than full and free emesis.

5. Mercury.—The mercurial is often the preferable form of purge

at the outset of treatment—calomel, followed by jalap, for example

;

causing copious exhalation from the intestinal mucous membrane,

promoting a free flow of bile, and—if that secretion be part of tlic fuel

by whose intra-combustion animal heat is maintained, as chemistry

has of late hinted-obviously tending to lower the febrile increase of
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temperature. But it is not as a purgative that mercury is chiefly anti-

phlogistic ; not Avhen it passes quickly through, but when it is retained

in the pnmce vice, is absorbed thence into the system, and lays hold of

this, exerting on it a specific effect ; the systemic seizure being usually

indicated by fcetor of the breath, tenderness of the gums, and rawness

of the mouth, which, if the introduction of the mineral be continued,

advances to complete salivation. But as it was not the purgation, so

is it not the mere salivation which we usually desire. Mercury, gra-

dually introduced into the system, seems to exert a tonic effect on both

the extreme blood-vessels and the lymphatics, that is on exhalation

and absorption : preventing or limiting impending exudation, and at

the same time expediting the removal of that which has already escaped.

ISIot merely is absorption stimulated to remove the recent and fluid

deposit. The state of the deposit itself is affected. If it have been

some time exuded, and somewhat advanced in organization, such pro-

gress is aiTested, softening takes place, and it is rendered amenable

to the increased play of absorption. Besides, mercury is supposed to

act directly on the blood ;
affecting the red corpuscles, as well as

assisting in removal of the abnormal proportion of fibrin. Affection of

the gums is not of itself valuable, but only as showing that impregna-

tion of the system by the mineral is so far advanced as to be equal to

the effecting of its truly antiphlogistic results.

From its power of limiting and removing exudation, it is very

plain how valuable must be the administration of mercury in all inflam-

matory affections of important internal organs, whose functions must

seriously suffer by any considerable change of structure, however tem-

porary ; and also when texture is extremely delicate—even slight exu-

dation producing much disorder, and hard to be recovered from—as

in the iris, and synovial membrane. When such parts are becoming

truly inflamed, we give mercury with eagerness; desirous that its con-

stitutional effect should be both speedy and complete. But he is a

sadly thoughtless and reprehensible practitioner, who throws in mer-

cury with a loose and careless hand for inflammatory affections in

general—real or supposed ; regardless of the risk thereby encountered

of hopeless ruin to the system, at no very distant date. Fortunately,

such risk need not be dreaded by the wary surgeon, Avho not only

gives no mercurial course unless such be demanded, but also inquires

diligently into the circumstances connected with that demand, ere he
admits it to be just and true. When satisfied on this point, he hesi-

tates no longer ; but proceeds to his duty of saving vitally important

texture and function, at all hazards ; comforted by a belief, well-

grounded on experience, that by such affections there is engendered
a tolerance of mercury, both present and to come.

The best form of exhibition is calomel
; usually combined with
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opium, in the form of pill ; two or three grains of the former, with
half a grain of the latter

; repeated every liour, or every second, third,

fourth, fifth, sixth, or tenth hour, according to the haste with which
we desire to affect the system. The opium prevents the mercury being

wasted as a purge, and insures its internal reception by absorption
;

while itself has a beneficially sedative result on both the nervous and

vascular systems. In accordance with a laudable desire to obtain the

constitutional effect at the least possible cost of mercury, it has lately

been proposed to give calomel in very minute doses, often repeated
;

as the twelfth of a grain, every hour
; absorption being supposed to

take place very readily and fully from minute doses—as is exemplified

in the internal use of arsenic. Such caution is much to be commended ;

and such doses are quite allowable, in cases of no great urgency, either

as regards intensity of action or importance of texture involved ; but

the ol^-established and well-tried dose, as above stated, is far more

trustworthy in the true inflammatory emergency. Should calomel

and opium be found to disagree, a convenient substitute may be

found in the hydrargyrum cum creta with Dover's powder. When it

is desirable to affect the system with extreme rapidity, or when the

ordinaiy mode of exhibition is peculiarly tardy, the desired result may
be accelerated ; by rubbing in a mercurial ointment or liniment on the

inside of the thighs, in the axillae, or over the part affected. Inunction

is also of service alone, v^hen the internal use of mercury is ill borne

by the system.

Mercury, let it ever be remembered, is in most cases only sub-

sidiary and second to bleeding as an antiphlogistic. The intensity

of the inflammation must be first broken by loss of blood ; and the

remainder is then well dealt with by the mercury. Should the latter

go single-handed to the contest, it may excite, and do harm instead of

good. Not unfrequeutly, however, it has the greater part of the work

to do, and sometimes almost unaided ; as when iritis, or other serious

inflammatory affection exists, while there is no tolerance of loss of

blood in the system.

The time, then, at which we are to commence the exhibition of

mercury, for antiphlogistic purposes, is usually after blood-letting.

We desist when the gums have been "touched," as the ordinary phrase

is ;
showing the attainment to systemic seizure. Or we may often

cease from its use at a still earlier period; the symptoms which

demanded it having satisfactorily given Avay. Should the disease,

on the contrary, prove obstinate, even after affection of the mouth,

the mercury may be cautiously continued, so as to maintain ptyalism,

until recedencc or change in the symptoms occur ; but, in no case of

mere inflammation, is full, far less sustained, salivation at all necessary.

In all cases, before enjoining its administration, it is well to inquire
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as to the existence or not of idiosyncrasy regarding it ; whether the

patient is easily affected, or otherwise ; whether liable to the trouble-

some eczema, or to the dangerous erethismus.

Should mercury both gi'ipe and threaten to purge, notwithstanding

combination with opium or hyoscyamus, it is well that the doses be

given in some bulky vehicle. In non-inflammatory cases—as certain

forms of the venereal disease—such disagreeable tendencies are readily

avoided by giving the mercury immediately after the ordinary meals.

Locally, mercury is of use ; in the form of plaster or ointment,

applied to the part affected. But the proper time for its employment

is still later than that of the internal exhibition. It is meet to oppose,

not the disease itself, but rather its results on texture. All acuteness

of disease must have been previously subdued, by the earlier and more

appropriate remedies ; and then mercurial inunction, by its tonic and

stimulant effect on blood-vessels and absorbents, may happily restore

the tone of the former, as yet dilated and weak, and prone to continu-

ance of exudation ; while it rouses absorption to an increased duty,

so that deposit may be removed, and the normal condition of texture

restored. But, at an earlier period, the same application, now so bene-

ficial, could not fail by stimulating the blood-vessels to aggravate the

disease and the changes of structure to which it tends.

6. Opium we have already seen to be of use combined with mer-
cury ; as an auxiliary towards the constitutional effect of the latter

remedy, by preventing purging. Its own direct influence is also favour-

able. But, still more than mercury, it must follow bleeding. Given
before loss of blood, it further dries up general secretion, seems to

increase vascular excitement, and aggi-avates the inflammatory symp-
toms, both general and local—especially the former ; not unfrequently
inducing alarming delirium. Whereas, following blood-letting, the
sedative effect on the circulation, which this had induced, is maintained;
the general nervous system is soothed

; pain in the inflamed part is

assuaged
; and with the combination of mercury, ipecacuanha, or anti-

mony, secretion is not opposed. The patient, previously tossed on a
sleepless couch, sinks into profound slumber, and awakes refreshed

;

with a soft, moist skin ; and with his troubles, both local and general,
wondrously abated. After severe bleeding, we have already seen how
a full opiate is of much service, in allaying or altogether preventing
nervous reaction. But, when mucli blood has been lost, the dose of
opium, although full, and perhaps often repeated, should always be
guarded. Soothing is wished, not thorough narcotism

; and, under
such circumstances, tlie latter is not unlikely to be induced, directly
perilling existence, should the opiate be given too largely, or at too
short intervals.

Narcotism may be also untowardly encountered, by repose in a
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common belief, that when opium is to be given by the rectum, a much
larger dose is necessary than when it is administered by the mouth.
The dose should be the same ; certainly not gi-eater. Its absorption

is just as likely to be speedy and full, by the mucous membrane of the

lower bowel, as by that of the stomach ; perhaps more so ; seeing that,

as Dupuytren has observed, the function of digestion may interfere

obstructively in the one case, but cannot in the other. It is, of course,

assumed that the lower bowel is free from feeculent accumulation, and

that the fluid opiate is brought into direct and general contact with

the lining membrane. With due precaution, the administration of

ojjium by the rectum is a valuable substitute for its ordinary mode of

exhibition
;
especially when there happens to be much nausea, the

stomach rejecting all ingesta.

During inflammatory affections of internal parts, attended with

excruciating pain—as in peritonitis—opium must be given in larger

doses than usual, and oftener repeated ; there is a tolerance of the

remedy created by the disease
;
and, besides, such pain must be sub-

dued at all hazards, otherwise it will inevitably exhaust the powers of

life. Still, however, the opium must follow bleeding, not precede it.

In such cases, it may be given pure ; the anodyne effect being the

paramount indication. But, for oi'dinary antiphlogistic purposes, it is

combined with mercury, antimony, or other auxiliaries ; and thus is

avoided the disadvantageous tendency of opposing secretion, which it

is otherwise apt to evince.

In inflammatory affections of the brain or its envelopes, or when

these important parts threaten to become secondarily involved, opium

must be either abstained from, or given cautiously in combination ;

for it tends to induce determination of blood to the head. If altogether

disused, its place may be occupied by conium, which has a directly

opposite effect in regard to the cranial contents. If employed, let it

be combined with antimony ; and let it be given watchfully, with the

head well raised and kept cool. Such antimonial combination is

extremely useful in all cases of cerebral excitement, which we are very

anxious to subdue, and against which we are afraid to employ opium

alone and unmodified in its effects.

7. Antimony is a valuable antiphlogistic ; usually given in the form

of potassio-tartrate. Its effect varies according to the amount of dose.

An aqueous solution, containing a sixth, or eighth of a grain, repeated

every two hours, will produce diaphoresis ;
overcoming the arid state

of the skin, relieving the capillaries by restored secretion, and undoing

one of the most characteristic symptoms of inflammatory fever. If

diaphoresis be especially desired, its occurrence may be facilitated by

the outward application of heat and moisture.

A quarter of a grain, similarly repeated, not only proves diaphor-
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etic, but also occasions nausea, and exerts a sedative influence on the

general circulation ; and that independently of previous loss of blood.

Of course, it will prove a more powerfully depressing agent when blood-

letting has been premised ; but it is important to bear in mind, that

such precedence is not so necessary to its antiphlogistic effect, as in the

case of mercury and opium. From the first, it seems to diminish toni-

city of the vascular system ;
and, consequently, in many inflammatory

affections, neither themselves very intense nor seated in important parts,

antimony, single-handed, may effect the desired depression ; leaving

the veins unimpoverished of their all-important contents.

In the dose of fit'om half a grain to a grain, repeated every two

hours, a still more truly antiphlogistic influence, resembling the mer-

curial, seems to be exerted ; opposed to general exaggeration of arte-

rial tone, limiting local deposit, favourable to absorption, and so tending

to restore normal texture and function. And this effect further seems

to be most distinctly shewn in inflammatory affections of vascular

internal organs. It may be supposed that, thus employed, antimony is

only a duplicate of mercury. But it is not so. The effects of calomel

—

more especially when sakelessly given—are insidious, protracted, and

bode evil for the future ; those of antimony are only temporary. "When,

therefore, a case occurs in which either medicine may seem to be

equally able to relieve the part effectually, antimony is decidedly pre-

ferable. In such circumstances, it is the superior of mercury, not its

mere equivalent ; giving similar benefit from its use, yet leaving no

lurking danger behind. Again, both may be advisable remedies in

the same disease ; each employed at its own appropriate period of the

case. Thus, in pneumonia, full doses of antimony are most likely to

relieve in the early stage, while exudation is still soft, recent, and of

more or less fluid consistence
; while, at an advanced period, hepatis-

ation having been completed, greater reliance may be placed in the

effect of mercury, if the constitutional symptoms have subsided. For,

as formerly stated, this seems not only to favour absorption of recent

and fluid deposit, but also to be capable of undoing that which is of

older date, and some way advanced in organization
; softening it, and

so fitting it to be taken away either by absorption or by ulceration.

In this country, the doses of antimony are seldom made higher
than those already specified

; but, on the Continent, ten grains and
more, repeated, are not unfrcquently indulged in. It remains to be

shewn, however, whether such heroic measures are in any respects

superior to the ordinary mode and amount of administration.

It is to be remembered that a certain tolerance of the remedy is

doubtless engendered by the inflammatory process. And, consequently,

the patient is to be warned that though the first dose or two may induce
nausea, and even full vomiting, he is not to be discouraged thereby

;
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but to persevere, as the sickness will soon and certainly cease. When
tolerance is suspected to be incomplete, however, or when it is espe-

cially desirable that no actual eraesis should occur, a few drops of

laudanum, or of the solution of the muriate of morphia, may be given

with each of the two or three first doses of the antimony ; or these

may be combined with a few drops of hydrocyanic acid.

The happy effects of a combination of antimony with opium, in

cases of disorder of the cerebral functions—without inflammatory

disease within the cranium, yet with a suspected tendency thereto

—

have been already noticed.

Aconite is a powerful antiphlogistic. It tends to relieve, by cutaneous

and other secretions. But its most important effect is to lower the

heart's action and general circulation. In this respect, indeed, it is

perhaps the most simple and yet the most powerful of sedatives.

Large doses are anodyne, and antineuralgic (p. 46); but they are unsafe,

and require great watchfulness
;
and, antiphlogistically, they are unne-

cessary. Small doses—such as half a drop, or a quarter of a drop, of

the strong tincture,* in aqueous solution, repeated every hour, every

half hour, or every two hours—are quite safe, and are truly antiphlo-

gistic. Often, under their use, the pulse will be found to come down
even rapidly ; the other febrile symptoms at the same time giving way.

Aconite, probably, has not the same powerful influence on the part

affected, as antimony or mercury ; but it may well take the place of

either, in dealing with inflammatory fever, when structural change has

not advanced, and when—as in common external affections—the tex-

ture involved is not important.

Belladmna, too, is anodyne and antiphlogistic
;
and, as such, may

be given in small doses. As an opponent of erysipelas, it enjoys a

considerable reputation.

9. Colchicum, also inducing a sedative effect on the circulation, and

tending to cause increased exhalation from the mucous membrane of

the bowels, as well as very marked increase of secretion fi'om both the

liver and the kidneys, is plainly qualified to prove highly available as

an antiphlogistic. In full doses, continued, it is supposed to exert a

specific effect on the part; freeing it from impending change of struc-

ture, as do mercury and antimony. Being further endoAvcd with tlie

property of eliminating urea from the system, by its agency on the

kidneys, it is especially appropriate to inflammatory affections of a

rheumatic origin and character (p. 35). The wine of the seeds, cau-

* This preparation not Ijcing PharmacopoMil, tlie formula is subjoined, from Dr.

Fleming's Monogi-apli (Fleming on Aconite : ICdinburgli, 18'15, \>. 80)—" Tinctura Aconiti:

Take of root of A. Napellus, carefully dried and finelj- powdered, sixteen ounces troy

;

rectified spirit, sixteen fluid ounces ; macerate for four days ;
then pack into percolator;

add rectified spirit until twenty-four ounces of tincture arc obtained. It is beautifully

transparent, of the colour of sherry wine, and the taste is slightly bitter."
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tiously commenced and steadily increased, is the favourite form of the

remedy.

Diuretics in general, by their evacuant eifect, may be classed among

the not unimportant antiphlogistics ;
especially their simplest forms

;

nitrate of potass, bitartrate of potass, sweet spirits of nitre, acid and

alkaline drinks, &c. They of course are exceptionable, when the

secreting organ, the kidney, happens to be the seat of the inflammatory

disorder ;
for, by their use under such circumstances, the paramount

indication of obtaining rest, actual or comparative, for the affected

part, would be most palpably contravened.

Saline medicines—the carbonates of potass and soda, nitrate of

potass, sulphate of soda, tartrate of potass and soda, bitartrate of

potass, &c.—are useful as cooling draughts, promoters of perspiration,

diuretics, and adjuvants to secretion from the intestinal mucous mem-
brane ; and, besides, they are supposed, not without reason, to exert a

special action on the blood. In consequence of the solvent power

which they possess over fibrin, when taken internally they may affect

salutarily the abnormal amount of that constituent in inflammatory

blood ; and " they may prevent or destroy the aggregation of the cor-

puscles, and consequently their tendency to separate from the fibrin

and to accumulate in the minute vessels."*

In this way, for example, the good effects of large and continued

doses of nitre in acute rheumatism may be accounted for ; the excess

of fibrin, with tendency to formation of the buffy coat in blood

extracted, being peculiarly manifested in that affection (p. 35).

10. Antiphlogistic Regimen is not the least essential part of the treat-

ment. It comprehends, 1.

—

Diet. This is to be given but spai'ingly,

and invariably of a non-nutritious character, so long as the action

remains unbroken ; and, even then, return to more generous food must
be most gi-adual and cautious. In general, loss of appetite and loath-

ing of food are tolerably prominent during the inflammatory progress

;

it is during the period of decline that precaution is necessary, in denying
the returning appetite, or deceiving it by unproductive materials. A
hearty meal, untimeously indulged in, has often reinduced all the mis-
chief. Drink should be bland, simple, and cooling; given often and
in small quantities, rather than in copious draughts ; for the latter,

unless productive of diaphoresis or diuresis, may prove injurious rather

than beneficial. Thirst, however, is usually a most troublesome symp-
tom of inflammatory fever ; and must be assuaged, with due precaution.

Acidulous drinks are usually the most refreshing ; and of these it is

well to have some variety, as the most palatable is apt to become dis-

tasteful after a time. Dilute solutions of nitrate of potass, and of the
alkalies combined with vegetable acids, are not only grateful to the

• I-Iewson's Works, edited by Gulliver, Lond., 184G (Sydenham Society), p. 41.
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parched mouth, but likewise relieve the fevered system by favouring
secretion—therefore not unjustly termed Refi-igerants, And, besides,

we have just seen that they may play an important part, as correctives

of the blood. 2.

—

Eest of the body, vi^ith quietude of mind, is plainly

an important indication, and ought to be fulfilled so far as circum-

stances will permit. Restlessness and jactitation are symptoms of the

constitutional disorder, as also tendency to apprehension, anxiety, and
general disquietude of mind ; and consequently are to a certain extent

inevitable. The general antiphlogistic management, by removing their

cause, is the most elfectual means of removing them
; but, some time

is necessary for this
; and, in the meanwhile, much may be done by

many little attentions on the part of the attendants. 3.

—

Air. When
it is remembered how essential is a free supply of good air to the main-

tenance of a healthy state of the blood, and how imperfect aeration

leads to obstruction of the capillaries, systemic as well as pulmonary,

the necessity for due ventilation of the sick-chamber becomes very

apparent, during the progress of inflammatory disorder—a process so

intimately concerned with capillaries and their contents.

Local Treatment.

1 . Hest. To procure as complete rest of the inflaming part as circum-

stances will possibly permit, should be the first care of the surgeon ; and

to maintain it undisturbed, his efforts should be directed throughout the

whole period of treatment. Thus he avails himself of an important

advantage which he has over the physician. In surgical inflammatory

affections, of external parts, this valuable indication may be often com-

pletely fulfilled ; while it can only be effected partially, if.at all, in the

case of an internal organ—as the heart, lungs, or kidney. Place an

inflaming joint in a state of rest, so soon as you ai'e called ; maintain

its immunity from motion undisturbed, by splints or otherwise ; and

you will not require to take largely from the rest of the antiphlogistic

catalogue. Whereas, permit its play, voluntary and involuntary, to

remain uncontrolled ; and leeches, cuppings, blisters, time, may be all

freely expended, without securing an equally satisfactory result. The

same parallel may be drawn in regard to every part truly inflamed.

2. Position.—Not only .should the part be put and kept at rest; it

should also be placed and maintained in such a position as to favour

the antiphlogistic result. The knee, for instance, is bent ; so as to

relax the muscles implicated ;
thereby relieving tension, and diminish-

ing the risk of involuntary spasmodic movement. At the same time,

the limb is elevated ; in order to favour venous return, and retard the

arterial influx.

The inflaming part having been thus attended to, as regards bolh
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rest and posture, we are in a favourable position for proceeding to local

blood-letting ; in the manner, and on the principles already detailed.

3. Cold.—With some it is still an unsettled point, whether heat or

cold be the preferable application to an inflaming part ; the question

being usually left open, to be determined either by chance or by the

feelings of the patient. Heat and cold are both valuable antiphlogistics ;

but each has its appropriate period for use ; and either, employed out

of its own proper time and place, will generally do harm. The virtue

of cold is chiefly as a prophylactic ;
diligently and carefully employed

during the period of incubation. Thus, after the infliction of an incised

wound, we are anxious to prevent inflammatory access, or at least to

retard and limit its invasion ;
and, with this view, we have recourse

to the continued application of cold, in the manner formerly described

(p. 121). Should we succeed in averting the inflammatory process

altogether, we gi'adually cease from the application. Should the

inflammatory process fairly set in, notwithstanding our efforts to the

contrary, it is equally our duty to desist ; the time appropriate for

cold has passed, and if its use be persevered in, harm will follow.

It then opposes exudation ; and so prevents the natural relief of the

overburdened vessels. It promotes contraction of the parenchyma

;

rendering this less yielding, than it would otherwise be, to the exuda-

tion which does occur ; and so it favours tension and consequent

aggravation. And, during further progress of the disease, it must,

by its directly sedative influence, depress vital power in the part ; so

favouring the supremacy of action over power, and hurrying on the

former to its extreme results—suppuration, ulceration, and gangrene.

During the progress of inflammation, it may induce, or seem to in-

duce, abatement of one symptom—the heat ; it may also, by its

sedative action, assuage the perverted function of the nerves
; but, in

all other respects, the part can scarcely fail to sustain injury by it.

D uring incubation, be diligent in its application ; but desist so soon

as the signs of inflammatory accession have become apparent.

Another precaution is necessary. Let not the cessation be abrupt,

but gradual ; from cold to cool, from cool to tepid, from tepid to

warm, from warm to hot ; otherwise, the second or reactive effect of

cold, intensely favourable to vascular change, is inevitably produced.

During the use of cold, it is its first or sedative effect which we desire

to maintain. And when departing from this, its fitting time having
elapsed, we should beware of inducing the second effect ; which may,
of itself, originate perverted vascular function, and is certain to accele-

rate advance if already begun—more especially should the power of
the part happen to be even temporarily depressed.

When disease has fully subsided, and exudation has greatly dis-

appeared, the part still, however, remaining weak, lax, and swoin.
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with its blood-vessels in a congested condition—cold again may become
serviceable. But it is not applied with intensity

;
otherwise, power

might be still further reduced. And it is accompanied by a mechani-

cal influence ; in the form of douche ; producing a general astringent

effect on the part, somewhat stimulating absorption, and imparting

tone to both blood-vessels and parenchyma.

Cold thus is found to be of use, at both extremes of the inflam-

matory process ; just before its accession, and subsequently to thorough

recession. But, during the actual existence of inflammation it is in-

applicable.

4. Heat and Moisture, plainly less suitable than continuous cold

during incubation, are as plainly preferable during inflammatory pro-

gi'ess. They are grateful to the feelings of the patient
; allaying the

sensations of pain, heat, and tightness. They favour exudation from

the vessels ;
whereby natural relief is given to the oppressed local

circulation. They at the same time relax, and promote yielding of

the parenchyma, to receive the exudation accommodatingly. The
vessels are relieved ; and yet texture is not incommoded ; there is no

tension, and, consequently, no increase of throbbing and pain, with

aggravation of the disorder. Also by relaxation of both blood-vessels

and parenchyma, combined with relief of the former by exudation,

the stagnating tendency of the blood is opposed, and renewal of the

circulation favoured.

It is very obvious how thus heat and moisture tend to a favourable

result during the crescent process ; but it is equally clear that, at a

subsequent period, during the decline, their use cannot be continued

without disadvantage. For, the acute change over, and its results

remaining, that which tends to maintain exudation, the dilated condi-

tion of the vessels, and relaxation of the surrounding parts, is opposed

to resolution and positively injurious. Let the application, then, be

diligently employed during the active stage, and gradually abstained

from so soon as the process of decline has been fairly established. There

is little doubt that protracted chronic disease, with tedious suppuration,

is often attributable solely to injudicious continuance of poultices and

fomentation.

The form of application may be either that of Epithem or Fomen-

tation. The latter is more generally available. A piece of flannel,

or sponge, wrung out of hot water, is applied as warm as can be

conveniently borne, and replaced by a substitute so soon as the heat

begins sensibly to abate. This is continued for half an hour, or more ;

and is repeated at longer or shorter intervals, as circumstances may

seem to demand ; the part being in the meanwhile covered by a poul-

tice, or, after having been softly dried, protected by some simple in-

vestment—as a piece of linen, Avadding, or fine flannel.
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It is well, sometimes, to medicate the fomentation. Chamomile

flowers, with heads of poppy, for instance, may be put into a flannel

bag ; and this may be used instead of the common flannel or sponge.

The patient may be inclined to place more faith in such a fotus, than

in mere hot water ; but, besides, positive benefit is also derivable from

the anodyne qualities of the medication.

When perverted vascular function is on the surface, and attended

•with much pain and increase of sensibility, warmth and moisture may

be still further medicated. Thus, in some forms of erythema, and

especially in inflammatory aflFection of the superficial lymphatics,

much relief is obtained by keeping the part constantly moistened with

a solution of acetate of lead and opium ; in the proportion of two

grains of each to the ounce of water. A sedative and anodyne effect

is thus superadded to the ordinary tendency of fomentation. If neces-

sary, the proportion of opium may be increased.

The form of epithem is sometimes inapplicable ; the part being

wholly intolerant of weight and pressure; as in acute affections of

the eye. But, when moderate weight is not objectionable, and the

continued application of heat and moisture is desii'ed, the ordinary

poultice is very grateful in many cases ; made light and soft ; free

from grease, and all irritants, actual or possible ; and renewed as

often as maintenance of sufficient temperature I'equires. Nothing is

more suitable for an inflamed ulcer, for a forming boil or abscess, or

for a slougliing bruise. There are many cases, on the other hand, in

which it may be well superseded, by a more elegant and convenient

substitute—lint, folded double, or quadruple
;
dipped in warm water ;

laid on the part ; and covered by a larger piece of oiled silk, which

retains the heat and moisture, and prevents soiling of bed and body

linen. In ordinary inflaming wounds, for example, this is infinitely

the preferable form of application ; more easily obtained and renewed

than the common poultice ; less odorous ; less heavy and cumbrous

;

less apt to irritate by degeneration. Or the texture which is now
manufactured for the purpose, and termed epithem, or spongio-piline,

may be employed. Or in another way heat and moisture may be
used ; in the form of steam, as recommended by Dr. Macartney. It

may be applied by means of an ordinary vessel ; or, what is better,

a special apparatus such as recommended by the doctor may be

employed. A lamp, acting on a small tin vessel filled with water,

generates steam. And this is conveyed directly to the part, through a

woollen hose ; twelve inches in diameter
; kept open by elastic hoops

;

and about three feet in length, to prevent scalding. Perhaps the only

objection to this form of application is, that the suitable means and
appliances may often not be at hand ; while hot water and flannel, for

ordinary fomentation, can always be obtained, even on short notice.



148 NITRATK OF SILVER,—lODINK,

5. Nitrate of Silver has two modes of action
; according to the

seventy of its application, 1. "When passed lightly, in the solid form,

over an inflaming part previously moistened, the surface, if subse-

quently exposed to atmospheric influence, becomes black, dry, and
hardened ; and the same result may be obtained by tlje use of a strong

solution. At the same time, a mitigation of the ordinary symptoms of

the inflammatory process is almost invariably evinced ; if the disease be

neither very active nor advanced, and situated not deeper than the

true skin. In simple erythema of the fingers, for instance, often

nothing more is requisite, except local rest and constitutional care, to

achieve speedy and satisfactory resolution. The eflfect is plainly

sedative and antiphlogistic
; acting directly on the part. But the

modus operandi seems to be as yet shrouded in mystery. The blackened

and otherwise altered epidermis, doubtless, affords a very effective pro-

tection to the tender dermis, from atmospheric influence and other

external stimuli; and thus one important benefit is obtained. The

rest we cannot trace ; yet Ave are not the less willing to avail our-

selves of the fact—undoubted, though but imperfectly accounted for

—

that nitrate of silver, thus lightly used, has a purely antiphlogistic

effect on inflammatory affections of a slight and superficial kind.

Iodine, in solution, pencilled frequently on the part, exerts a some-

what similar influence. But, on the whole, it is probably inferior to

the nitrate of silver, as a direct local antiphlogistic ; although it may
be, under some circumstances, a very convenient substitute. In red,

painful swellings of the toes, for instance, often associated with irritable

corns ; and in similar affections of the skin at the roots of the finger

nails, so common in washer-women—the external use of iodine seldom

leaves any thing to be desired.

Light use of the nitrate of silver may be also rendered available,

in circumscribing perverted vascular function, when superficial and

disposed to spread—as in erythema and simple erysipelas. It is

applied in substance to the sound skin, about two inches from the

erythematous border ; so as to form a belt, of about an inch in breadth,

surrounding the extending redness on all sides ; or opposing it only

on that side towards which we particularly wish the disease should not

spread. In very many cases—other suitable means being, of course,

not neglected—the disease advances up to this line of circumvallation ;

and, failing to surmount it, becomes arrested within its confines. Care

must be taken, however, not to produce vesication by too severe an

application
; otherwise, the effect will probably be to hurry on exten-

sion of the redness, and to favour its transgression of the limits which

were intended to fix its arrest.

2. Nitrate of silver may be applied, firmly and long enough to

produce vesication. An excellent means of counter-irritation ; but
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plainly inapplicable to affections of the very surface ; as to them it

must prove a direct rather than a counter-irritant. The milder form

of application cannot be employed too immediately, as regards both

time and space ;
indeed, the earlier and more direct its use, the more

likely it is to prove successful—its effects being at once sedative and

antiphlogistic. The higher dose, however, effects a plainly contrary

result ; as the occurrence of vesication abundantly testifies.

6. Pressure, like cold, may be considered rather as a prophylactic,

than as a curative agent in inflammatory affections ; if employed

early and carefully. Yet even then the result is problematical. It is

quite possible that very gentle, accurate, and uniform pressure may be

made on a part about to be inflamed, so as to prevent the first step of

the process—determination of blood ; or, even when that has occurred,

it may prevent the second—dilatation and distension of the capillaries

;

and thus the establishment of the process may be, as it were, mechani-

cally obstructed. But it is much more easy to imagine, that pressure

is not so skilfully and successfully conducted ; that determination to

and subsequent distension of the capillaries do take place, at least in

part; that the inflammatory process does begin, prophylaxis having

failed to be complete ; and that continuance of the pressure then can

only occasion evil, by creating much tension, and so greatly aggravat-

ing the disorder.

During the progress of acute inflammation, pressure, however
uniformly applied, must prove even more injurious than cold appli-

cations ; and for similar reasons.

The time for the right employment of pressure is after declension of

the disease
;
change ofstructure only remaining, by reason of resolution

being as yet incomplete. Then, it is one of our most valued and
efficient means of stimulating absorption, and so removing deposit.

Yet, even then, its use must be at first cautious ; lest it should over-

stimulate the blood-vessels as well, and induce inflammatory reacces-

sion. It is applied by means of plaster, splints, special compresses, or

simple bandaging.

7. Counter-irritation, likewise, is not to be employed, until all acute
disease has fully subsided. During advance of the inflammatory pro-

cess, as yet unbroken by the suitable means, the induction of a new
excitement by a new stimulus, even at some distance, not only fails to

afford relief, but usually aggi-avates both the local and general disorder.

The question of time, therefore, is an important consideration. Coun-
ter-irritation is the opponent not of acute but of chronic disease ; and
is also useful in getting rid of the results of either. Site, too, is

important. Applied to the part itself, acute disease is induced therein
;

an occurrence invariably untoward, unless when we wish for either

destruction or thorough change of structure. And a somewhat
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similar result is likely to ensue, if the application be made in the

immediate vicinity of the part affected. To be beneficial, and even safe,

the excitement artificially induced must be at some distance from the site

of the original disorder ; and yet not too far removed, otherwise the

derivant effect it is intended to produce may fail to operate sufficiently

in the right quarter. There is no more valuable remedial agent than

counter-irritation ; none more frequently employed, with the best

results ; but it must be rightly placed and timed ; not too soon, not

too near, nor yet too far away.

Remembering what was formerly stated in regard to metastasis

(p. 100), we can readily understand the mode whereby counter-

irritation acts beneficially on an inflaming part. The effect of the

new excitement is to remove, or at least to diminish, the old. Marked
derivation is produced (p. 126). Blood passes from the original

to the recent quarter of excitement and determination ; the skin,

comparatively unimportant, as a texture, undergoes a slight and

manageable amount of the inflammatory process ; the deep part,

comparatively important, is thereby relieved more or less effectually

from what endangered both texture and function. The relief is ana-

logous to that effected by local blood-letting; less powerful at the

time, but, by continuance, ultimately more effectual; not directly

sedative to the system, as well as to the part, and therefore capable

of being continued with all propriety. Both remedies take blood

frona the seat of disorder; but, by the latter means, spoliation of

the system attends on derivation from the part. By the higher grades

of counter-irritation a certain loss is also sustained, in the form of

serum, liquor sanguinis, or pus ; but that is comparatively ti'ifling, and

capable of being borne with impunity. It must ever be remembered,

however, that induction of the external and derivant affection is likely to

prove directly irritant to the system—more especially if that be

peculiarly susceptible of impression, by reason of an irritable habit

—

during pei'sistence of acute inflammatory fever ; as well as directly

irritant to the part, during the existence of acute local inflammation.

In the former case, the febrile disorder receives a fresh exciting cause,

and obeys it. In the latter case, inflammation being yet unbroken

in the part, the stagnant and sluggish blood cannot be roused to

effective dei'ivation ; the circulation must first be restored to freedom ;

and the part is not bettered by having to sustain two co-existent

inflammatory processes, at but a little distance apart—not unlikely to

unite their forces, and conjointly to tend further towards evil.

Counter-irritation may be varied in grade, form, and mode of appli-

cation. 1. Jitibefacients constitute the slightest class ; and are simple

counter-irritants. They induce hyperemia in an external part, and

are thereby of use to relieve a somewhat similar condition elsewhere :
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they bring blood to the surface, but do not thence discharge it ; it still

remains within the general circulation. Moderate heat, mustard, and

various stimulating embrocations, may be noticed as familiar examples.

Of these, the mustard is probably the most frequently employed ; in

the form of epithem—termed a sinapism, or mustard poultice ; made

by spreading, within the folds of fine flannel or muslin, a thick layer

of mustard flour, beat up into a pasty consistence with vinegar,* and

moistened and warmed before application. It is kept on until redness

is fully established in the skin
;
and, for this purpose, no definite period

can be assigned, as there are many individual peculiarities in this

respect. Some patients retain such applications for several hours,

with comparative impunity ; while to others they are almost wholly

intolerable, by reason of their proving acutely irritant, both locally and
generally. In children, the time of their application should be invari-

ably brief ; otherwise, they are apt to vesicate, proving more than

mere counter-irritants ; and may induce even gangrene, when impru-

dently or negligently employed.

An excellent rubefacient has been brought into use by Dr. Cor-

rigan; and may be termed a minor cautery, "A thick iron wire

shank, of about two inches long, is inserted in a small wooden handle
;

having on its extremity, which is slightly curved, a disc or button of

iron, a quarter of an inch thick, and half an inch in

diameter—the whole instrument being only about six

inches in length. The face of the disc for application

is quite flat." A small brass spirit-lamp having been
lit, the button is held over the flame ;

" keeping the

forefinger of the hand holding the instrument, at the

distance of about half an inch from the button. As
soon as the finger feels uncomfortably hot, the instru-

ment is ready for use ; and the time required for heat-

ing it to this degree, is only about a quarter of a
minute," It is applied as quickly as possible; "the
skin being tapped successively, at intervals of half an
inch, over the whole affected part

; always taking care
to bring the flat surface of the disc fairly in contact
with the skin I^ ^i^^

course of a quarter of an hour, or sometimes of a very
few minutes, the whole skin becomes of a bright red, and the patient
feels a glow of heat over the part,"f

* The chemist says that vinegar is no good solvent of tlie active principle of the
mustard

;
but experience assures us that it makes a most efficient sinapism. Perhaps

the vinegar itself proves irritant.

t Dublin Hospital Gazette, 1st March 1846.

Fig. 24. Corrigan's small cautery, for rubefacient counter-irritution
; shewn in the

act of use.
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The simple counter-irritants are adapted to the milder and less

advanced examples of the inflammatory process. Active congestions,

for instance, in the throat and air-passages, often yield readily to such

measures, when preceded by leeching and other antiphlogistics. Or
the antiphlogistics may be with safety omitted, when the process is

just only begun ; no stagnation of the local circulation being as yet

indicated, the derivant effect may be instant and complete—at once

relieving the threatened texture. Not a few sore throats are daily

aborted by the common sinapism ; assisted, perhaps, only by a purge,

a sweat, and temporary starvation. As a general rule, however, it is

not the less to be inculcated—in regard to the higher grades of the

process, and most especially in regard to true inflammation—that even

the simplest class of counter-irritants are not to be employed, until a

comparatively late period ; Avhen all activity of moi'bid change has been

fairly subdued, by other and more suitable means. Nor should they

ever be used, without much caution, in either children or adults of a

peculiarly irritable habit
;

for, in the latter, they are apt to have a

constitutional effect, the reverse of antiphlogistic
; and, in the former,

it is possible that the cure may prove worse than the disease.

Dry-cupping may be ranked among the simple counter-irritants

;

that is, the glasses being applied in the ordinary way, but without the

use of the scarificator. Blood is brought to the surface and there

retained, during the application, and for some time afterwards ; and

the effect is obviously derivant. It possesses one advantage, impor-

tant in irritable habits ;
namely, that the desired result is at once

obtained without antecedent excitement, and is independent of per-

verted vascular function. As already stated, it has a second advantage,

in common with other forms of Heraostasis, in deriving and retaining

blood from the affected part, while yet that blood is preserved -within

the system.

2. Vesicants both counter-irritate and prove evaeuant ; not only

bringing blood to the surface, but also discharging thence more or less

of its thinner part—at first serous, afterwards resembling the ordinary

liquor sanguinis. Heat of considerable intensity ; the minor cautery,

applied slowly and firmly ; ammonia ; cantharides, in the various

forms of blistering paper, tissue, and liquid ; nitrate of silver rubbed

hard on the part, till pain is felt, till the roots of the hairs look blue,

and till the general colour of the skin begins to change—are familiar

examples. They are a more powerful class than the rubefacients

;

and, consequently, are adapted to oppose a higher grade of disease.

Their efficacy is especially admitted, in regard to the final subjugation

of inflammatory affections of the serous and synovial membranes.

Often, under their use, the embers of acute disease are quickly

extinguished ; and exudation speedily disappears. It may be that
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they stimulate absorption, as well as relieve from all remaining

perverted vascular function ; or it may be that, by fulfilling only the

latter indication, the liberated texture is enabled to resume its normal

function, and so work out its own cure ; or the counter-irritant, estab-

lishing a brisker circulation in the vicinity of the part, may expedite

disappearance of the exudation, by absorption of the more fluid portion

into the increased venous return. The simple form of the cantharides

is apt to irritate the kidneys; as evinced by strangury, sometimes

severe. In affections of the genito-urinary system, therefore—more

especially of the secerning glands themselves—we either prefer another

vesicant, such as th% nitrate of silver, or employ the cantharides

with much caution
;
giving bland mucilaginous drinks, and using one

of the " telte vesicatoriEe," rather than the ordinary plaster. These

profess to avoid this casualty, and often keep their promise. If very

rapid vesication be desired, ammonia in a concentrated form, or boiling

water, or a smooth iron surface removed suddenly from boiling water,

may be employed ; or the part may be covered with alcoholic fluid,

which is then set on fire.

3. Pyogenic counter-irritants, or Suppurants, prove still more highly

evacuant; by establishing, from the artificially inflamed surface, a

more or less copious discharge of pus ; that is, of the most important

part of the blood for nutritive purposes, whether normal or perverted

—

its liquor sanguinis. An ordinary Mister may be converted into this class.

At first, it discharges serum. This becomes less in quantity, and of

greater consistence, containing a certain amount of fibrin ; and at length

it dries up, the part recovering with desquamation. The inflamma-

tory process has passed gradually away. But should this be continued,

either by reapplication of the same cause, or by the use of some other

irritant—as tartar emetic, or savine ointment—the serous discharge

is succeeded by a purulent secretion, true inflammation having been
reached ; and such purulent discharge may be maintained, by continu-

ance of the stimulating dressing. But when we deem it expedient to

employ this higher grade of counter-irritation, it is usually our object
to obtain discharge of pus from the first.

Tartar Emetic—already found so useful at an earlier period of the
disorder, wiien given internally—is also of service as a local applica-

tion ; in the form either of ointment or of strong solution. Pustules
form, more or less abundantly

; usually of large size, and attended

with a great amount of inflammation. But this application, though
capable of producing much counter-irritation, has its disadvantages.

The pustules do not always appear in the place rubbed, and where they
are wished ; but often at some distance, doing no good, and creating a
great deal of unnecessary irritation ; in the axilla, for instance, instead
of on the arm or side. They are apt to be scattered over a large
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extent of surface ; not concentrating the counter-irritant effect ; and,

consequently, comparatively inefficient on the seat of disease. Besides,

the excitement induced is apt to prove excessive ; the pustules enlarge,

by acute inflammation
;
sloughing may occur, and extend ; and, in con-

sequence, the counter-irritant local effect may be merged in general

excitement—an event not atoned for by absorption of the antimonial

into the system. In most cases, therefore, we pi-efer a more mild and

manageable agent.

Croton Oil, pure, or diluted with some simple oil, and coloured to

prevent mistake, produces a very copious eruption of minute pustules,

which cluster closely together, and almost invariably limit themseh-es

to the part rubbed ; and its effects may be varied, from mild to grave,

according to the intensity and duration of its use. Nitrate of Silver,

too, in addition to its simple antiphlogistic and vesicant effects, may
be made of pyogenic virtue ; an ointment, containing ten grains to the

ounce of lard, being rubbed upon the part. Pustules follow, of a

manageable and efficient kind. And this application is said to be

very useful, in the more chronic affections of the synovial apparatus

of joints.

A Seton affords a more copious and constant supply of purulent

matter, than do any of the pustular agents. It consists of a wound,

chiefly subintegumental ; kept open and discharging, by the presence

of a foreign body lodged in its track. The integuments are pinched

up, and transfiixed by a bistoury ; or by a broad needle, made for the

purpose. To the eye of the needle, or to the eye of an ordinary probe

which is made to follow withdrawal of the bistoury, a ligature is

attached ; to the ligature is connected a skein of silk or cotton, intended

to lodge in the wound; by the passing of the ligature, lodgment

of the skein is effected ; and, by securing the ends in a knot, it is

retained. Poultices and fomentation are applied, during the first few

days, until the inflammatory stage has in a great measure passed by,

and fi'ee suppuration been established ; then tepid water dressing,

protected by oiled silk, will prove a convenient substitute. The

foreign body is moved once or twice a-day ; so as to favour cleanli-

ness, by preventing lodgment of discharge ; and, by irritating, to keep

up a sufficient inflammation for the discharge's maintenance. If an

increased amount of excitement and discharge be desired, the foreign

substance may be smeared with some stimulating ointment, or soaked

in some acrid fluid, before replacement after the cleansing manipu-

lations.

But, instead of the skein of silk or cotton, it is in general much

better to employ a caoutchouc tape ; which is to be had, manufactured

for this purpose, of various dimensions. By absorbing no discharge,

it gi-eatly favours cleanliness and absence of unpleasant odour: and.
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besides, remains long entire, and does not require the painful process

of renewal. It is moved to a side once or twice a-day, wiped, and

simply replaced. The necessity for discharge, evacuant and derivant,

diminishing, the size of the seton-tape is made proportionally to

decrease ;
ultimately the last thin shred is altogether withdrawn, and

its bed encouraged to close.

Sometimes, in the case of large setons of old standing, a clump of

red, vasculai-, angry-looking granulations form, at one or other extre-

mity of the suppurating track
;
giving the patient much annoyance,

by pain and ii-ritation ; and sometimes emitting a considerable quan-

tity of tiorid blood. They are readily got rid of, without removing

the seton, by the stroke of a knife or scissors ; or by the application

of a powerful escharotic, as the potassa fusa.

An Issue may be established, either by the knife or by an escharotic.

In the former case, it differs from the seton, in being an open instead

of a subintegumeutal wound. An incision is made; and, to prevent

its healing, and insure its degeneration into a suppurating sore, a

foreign body, such as a pea, is placed between the margins, and retained

by plaster or bandage ; the foreign matter of course varying in bulk,

according to the extent of the wound, and the amount of inflammation

with evacuation desired. When an escharotic is used, it may be either

potential or actual ; the former is the more generally employed ; and

the potassa fusa is, on the whole, the most suitable. It may be rubbed

steadily on the part, until destruction of texture is effected to the

desired extent. Or a portion is laid upon the part, and retained by
plaster

;
which, at the same time, is made to protect the sun-ounding

integument which we wish to leave uninjured. Or a slight incision

is made ; and into that is inserted a portion of paste, composed of

equal parts of the potass and quick lime. In any way, an eschar or

slough is formed ; it separates, by inflammation and ulceration ; and
a suppurating sore is exposed, on its detachment. This sore may be
kept discharging, by stimulating applications ; either constantly, or

occasionally employed. Or it may be permitted to heal of its own
accord; reapplication of the caustic, in the same or another pai-t,

being subsequently made, if necessary-. During separation of the
slough, a poultice is applied

; afterwards, the water dressing. If heal-

ing is to be opposed, some irritant ointment is employed ; such as the

Unguentum Tartratis Antimonii, or the Unguentum Sabinte. When
we wish the evacuant effect chiefly, we keep the original issue perma-
nently discharging; as in many chronic affections of deeply-seated

soft parts. When we desire to mingle active counter-irritation with
copious evacuation—as in ulceration of the articulating hard tissues

wc prefer a succession of eschars
; bringing repeated inflammatory

accessions externally, as well as maintaining purulent dischar"-e.
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The Actual Cautery stands highest in the list of evacuant counter-

irritants. In former times, it was in much request by the practical

surgeon
; forming an invariable part of his armamentarium in daily

use ; and, at the hospital visit, uniformly found glowing in the furnace,

ready for the performance of its accustomed function. But, now-a-days,

it is often supplanted, happily and humanely, by milder and not less

effectual means. For hemostatic purposes, the ligature takes its place

;

for removal of suspected parts, the knife is preferred; it is seldom

applied, with any view, to the hard textures ; for the establishment of

caustic issues, in the soft parts, it often and justly gives way to its

potential substitute. The heated iron was no inappropriate badge of

the dark days of our art ; and it might well lead to boding despon-

dency, in most of us, to find its indiscriminate and frequent use threat-

ening to return. Still, on the other hand, let us not shrink from its

employment, cruel and barbarous though it seem, in those cases which

we know by ample experience are to benefit more from that than from

any other application. We should be very unwilling to depart, in any

way, from the axiom, "Ad extremos morbos, extrema remedia;" we
should act up to, and yet not exceed its rule.

During an advancing destruction of texture in the bones of joints

—

more especially if deeply-seated—all other means of counter-irritation

may, in the first instance at all events, give place to the actual cautery.

Speedy arrest of such disease is our anxious desire, ere the change shall

have proved irreparable ; and we are culpable, if we do not at once

employ that remedy which we know to be most available to the

important end. In chronic affection of some of the internal organs,

also—the kidneys, for example—a cure may be obtained by the actual

cautery, after having been denied to all other means.

The cautery may be flat, edged, or globose. The edged form

Fig. 25.

is usually preferred for the purpose of counter-irritation,

heated to a white heat, and applied in lines to the part,

extent deemed requi-

site ; and the manner

or so or so
of such lines may be

varied, according to

the fancy of the prac-

titioner—so

Such lines, as counter-irritants, are in all probability

* Such frequent crossings, however, be it remembered, are apt to end

slougliing of tliat part of the skin.

equally

in entire

i'ig. 25. Tlie actual cautery, of its most ordinary form.
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eftectual as a broad continuous slough ;
and, on healing, leave an

infinitely less formidable cicatrix. The applying hand should be heavy

enough to penetrate through the entire true skin ; so as to avoid the

very painful burn, which Avould otherwise result, from exposure of the

highly sensitive cutis ; and it was with this view, that we specified the

whiteness of the hot iron. Yet the hand should not be so heavy as

to lead to the involvement of subcutaneous parts in the separation of

the eschar—an unnecessary and unwarrantable sacrifice of texture.

For a few hours after the cauterization, cold is continuously applied ;

to allay the pain, which, under any circumstances, is severe ; and

afterwards the eschar is covered with a tepid poultice.

It has been advanced by the advocates for an almost indiscriminate

use of the actual cautery, in those cases which require purulent dis-

charge from the surface, that it is doubly advantageous, and therefore

superior to its potential substitute ; inasmuch as, by the terror which

is imparted to the patient's mind, it achieves a sedative effect on the

system at large ; while the pain, the inflammation, and the dischai'ge,

are more directly to relieve the part. But they forget that the use of

an escharotic, in any form, for the purpose of counter-irritation, is

only advisable at a comparatively advanced period of the case ; when
the expediency of a sedative result to the system is very questionable.

And, besides, we have yet to learn, that it is ever part of the surgeon's

duty to strike terror into his victim ; instead of winning his confidence,

and soothing his alarm and fears. Nowadays, the cautery will seldom

be applied, without the previous induction of complete anaesthesia.

The Moxa, once much in vogue, has latterly fallen into comparative

desuetude—scarcely deserved. It consists of either a cylindrical or

conical roll of porous substance, adapted for steady and gradual com-
bustion. It may be made of the down of the artemisia latifolia—the

substance originally employed ; or a very convenient substitute for the

Chinese original may be obtained in fine cotton wadding
; carefully

dried after immersion in a solution of nitrate of potass ; and enveloped
in tissue paper, leaving the ends free. It is held in the regular porte-
moxa, or in the noose of a common wire. One end having been
placed over or on the part to be cauterized, the other is set fire

to
;
and ignition is maintained, by either the blow-pipe or bellows.

According to the distance at which the burning mass is held from the
part, the effect may be made to vary, fii-om simple redness to actual
eschar ; and the latter may be in the same way regulated, as to both
extent and depth. Wlien applied with any degree of intensity, the
pain is great, as can readily be conceived—unless anresthesia be em-
ployed; nor is the patient's alarm and apprehension at all trifling.

But one advantage certainly attends its extreme application
; viz., that

after combustion is over, the pain very rapidly subsides. The part
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seems to be killed so thoroughly, throughout the whole thickness of

the true skin, that it is incapable of further sensation. The suiTound-

ing skin may be protected, during combustion, by wetted lint ; but it

seldom altogether escapes injury; and is usually the seat of tingling

pain, by and by aggravated by inflammatory accession. The appli-

cation of cold water immediately after the application, assists in the

subsidence of pain.

By this means, very efficient and very varied counter-irritation

may be effected. And it was long considered a potent remedy, in

chronic affections of deep-seated joints ; both of inflammatory, and

of neuralgic origin. Indeed, it is not easy to understand, how latterly

it should have become so much neglected ; unless it be from the not

unnatural disinclination, which most people may be found to possess,

towards so deliberate and undisguised an application of fire to the

most sensitive portion of their living frame.

The actual cautery, in whatever form applied, is doubtless a very

painful and in all respects severe remedy. Long ago, it was much too

frequently and indiscriminately employed, and, even in the present

day, it may perhaps be found smoking in the hospital ward, oftener

than necessity demands, or expediency would warrant. The cases

which absolutely require its use are comparatively limited in occur-

rence ; and for these, in the name of humanity, common sense, and

propriety, let it be reserved. Also, when employing it, in cases how-

ever suitable, let it be borne in mind that such an application may
not improbably prove in itself a disease of no mean importance, as

regards its influence on both the system and the part; and its effects

ought always to be carefully watched, with this fact in our remem-

brance. For example, it is a good rule in practical surgery, after

having failed with this most powerful agent to arrest the progress of

destruction in a joint, not at once to proceed to amputation, even

should the hectic seem urgent; but to discontinue the remedy, and

wait a little. Perhaps the hectic, as well as the local disorder, may
happily decline ; a fresh opportunity for other practice may be

afforded ;
and, after all, the limb may be saved. In other words, the

cautery, not the disease, may have been the cause of the constitutional

urgency.

Stimulants and Sorhefacients.— These, being latest of application,

come naturally last in the order of enumeration. Let us suppose

that an intense inflammation has been first broken, by blood-letting,

and by other sedatives and evacuants, and that its subsequent chronic

lingerings have been effectually overcome by judicious counter-irrita-

tion. The part is found free from perverted function, chronic as well

as acute, but labouring under no little change of structure, from

which it is unable effectually to clear itself; or, the task seeming
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onerous, it is, as it were, loath to begin. It is then that this last class

of remedies proves highly advantageous ;
restoring tone to the dilated

and weak capillaries, rousing the slumbering circulation to normal

vigour, and stimulating absorption to an exaltation of its function

—

it may be, mechanically supporting the part, and preventing return of

both congestion and exudation. If the inflammation have been but

transient, such adventitious aid will probably not be required. The

part, freed from function of a perverted kind, at once resumes its own,

of the normal standard ; becomes its own physician ; works its own

final cure. But in all cases when inflammation has been continued,

inevitably causing considerable structural change, not merely is such

extraneous assistance expedient ; it is only by a patient continuance

of its use that local health can be regained. Friction, simple or medi-

cated; pressure, carefully regulated; plaster, with or without ban-

daging ;
iodine, in solution or ointment ;

mercury, in the form of either

epithem or inunction—are the more common examples of this class of

remedies. Their use is invariably to be deferred, until all excitement

is over. They are also to be begun cautiously, and continued warily

;

lest at any time inflammatory accession should be reinduced. If this

be thi-eatened, they should be suspended on the instant ; and ought not

to be resumed until all again is quiet.

When much fluid deposit remains after cessation of inflammation,

as in the serous cavities, the best sorbefacients, or promoters of

absorption, are those which act upon the system and evacuate by
excretion, especially purgatives and diuretics, pushed as the system

will conveniently bear.

Let it not be forgotten, that in all cases of true inflammation,

especially the more severe, the part long—perhaps always—remains

weak, both prone to reaccession of perverted function, and ill able to

control or bear up against it. Therefore, such a part is to be carefully

nursed, and protected from the more prominent exciting causes
; and,

when inflammation has recurred, we should anxiously seek for its

early and complete arrest.

Now, let it not be supposed, that in each example of the inflam-

matory process, or even in most, the whole of the items of the forego-

ing copious catalogue of antiphlogistics are to be employed. That
were to enjoin the running of a gauntlet, from which very few frames
could escape unbroken. Selections are to be made. And it is in this

practical department that a knowledge of facts triumphs over mere
theory ; the practitioner tempering and guiding his theoretical know-
ledge by experience, judgment, and discretion. It can be readily

imagined, that no definite rules can be laid down on this subject, but
the following may be stated in brief illustration. There are very
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many surgical inflammations—as after wounds, bruises, fractures,
burns, &c.—in the treatment of which none of the higher aiitiphlo-

gistics are required. The internal use of antimony, or aconite, action

on the bowels, local blood-letting, fomentation, rest, and attention to

position, are perfectly equal to the remedial task ; subduing disease

satisfactorily, and yet not enfeebling, even temporarily, the general

powers. When an important internal organ, however, is being in-

flamed—as the lungs, kidney, bladder—we are anxious to overcome
the evil as soon as possible ; as it were, at once to cut it down ;

saving both texture and function. In such circumstances, we begin

with blood-letting; repeating it once and again, until the symp-
toms are satisfactorily subdued. When not only function of the

part is important, but its texture also is delicate—the efficiency of

function dependent on the integrity of that texture—as in the eye and
brain, we practise bleeding with equal alacrity as in the former

instance, and follow it up by the use of mercury. In some cases,

full and continued doses of antimony may be substituted for the

mercury. And, in some, both of these medicines may be employed
;

as in pneumonia ; each at its appropriate period of the case. When
excruciating pain attends inflammation, and more especially if the

part affected be an internal organ, our principal reliance must be

placed in opium, after general and local blood-letting have been

pushed as far as the probably already depressed state of general vital

power will permit. At all hazards, such pain must be subdued, if

possible. In rheumatic inflammatory affections, opium, mercury,

antimony, are, as accessaries to blood-letting, often secondary to

colchicum. For the chronic embers of an acute inflammation?

counter-irritation is most suitable ; and this, preceded by moderate

local depletion, and accompanied by complete rest of the part, is most

especially effectual in the cure of perverted function which has been

chronic from the first. As all vital change, whether normal or per-

verted, is usually slower in the hard than in the soft textures, to the

chronic affections of the former counter-irritation is pai'ticularly ap-

propriate. Again, in certain very acute affections of soft parts, we

trust chiefly to the lancet and bistoury ; as in erysipelas. And so

might examples of the efficacy of special antiphlogistics, in opposing

special forms of disease, be multiplied greatly.

The peculiarities of treatment adapted to the chronic, as contrasted

with the acute form of the inflammatory process, are analogous to the

differences in the nature of the two affections. In the chronic form,

as the disease and its symptoms are much less m-gent, so are the means

of treatment less energetic and less truly antiphlogistic—less severely

sedative and depleting. And, as already stated, when disease has been
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arrested by such mild measui-es, its final overthrow, followed by gradual

restoration of the part to its normal condition, is to be mainly effected

by judiciously conducted counter-irritation.

The student may be referred for further information on all subjects connected with the

inflammatory process, its results, and treatment, to the following works .•—Hunter on the

Blood, Lond., 1794; Thomson on Inflammation, Loud., 1813; James on Inflammation,

Lond., 1S21 and 1832 ;
Kaltenbrunner, Experimenta circa statum Sanguinis et Vaso-

rum in Inflammatione, Monach, 1826 ; Travers on Constitutional Ii-ritation, Lond.,

1826 and 1835 ; Gendrin, Histoire Anatomique des Inflammations, Paris, 1826 ; Article

Inflammation, Cyclopseclia of Practical Medicine, vol. ii. p. 700, Lond. 1832; Alison,

Outlines of Pathology, Edin., 1833 ; and Article Inflammation, in Library of Medicine

;

Macartnej', Treatise on Inflammation, Lond., 1838 ;
Canstatt, Specielle Pathologic imd

Therapie, Erlangen, 1841 ; Graves' Clinical Medicine, Dub., 1843 ;
Watson, Lectures

on Principles and Practice of Physic, Lond., 1843 ; Bennett on Inflammation, Edin.,

1844 ; Travers on Inflammation, Lond. 1844 ;
Addison, Actual Process of Nutrition,

&c., Lond., 1844; Wharton Jones' Report, Brit. For. Med. Eeview, April 1844, p. 667;

Ibid, July 1844, p. 255 ; see also this Journal, imssim, according to its General Index. For

the latest views, experiments, and obsex-vations, see Dr. Bennett's papers in the Monthly
Journal for 1846-47 ; Williams, Principles of Medicine, Lond., 1848 ; Henle—Handbuch
der Rationellen Pathologic, vol. ii. p. 405, et seq., Bi-unswick, 1848 ; Mr. Paget's Lec-

tures on Inflammation to the Royal College of Surgeons, Medical Gazette, 1850 ; Wharton
Jones on the State of the Blood and Blood Vessels in Inflammation, Guy's Hospital

Reports, Second Series, vol. vii.

CONGESTION.

Congestion is of two forms, the Active and Passive.

Active Congestion.—This has been already considered, as a part of

the general inflammatory process. It may be a mere preliminary to

the true inflammation ; or it may persist as the minor grade, constitut-

ing a disease of itself.

Its Causes are identical with those of the general inflammatory pro-

cess ; and the Symptoms are such as have been already ascribed to that

process, slightly developed. Redness is considerable
; heat, swelling,

and pain are well marked, yet not intense. Effusion and exudation
are not so rapid as in true inflammation, and consequently there is

little or no ten.sion
; by continuance of these, however, structure may

be altered, and function seriously interfered with. More or less febrile

disturbance may attend ; but not of the true inflammatory type.

The Results also resemble those of the general inflammatory process.

Resolution perhaps most frequently occurs, in the way formerly de-

scribed. Or advance is made to true inflammation, and the minor
process becomes merged in the greater. Or the congestion simply per-
sists, and by continuance leads to change of structure. The effused
serum contains more or less fibrin in solution ; and the exuded fibrin

M
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being of increased plasticity, threatens by organization to become per-

manent in its extravascular position. This may induce serious results,

sadly impairing function ; as in the parenchyma of an important internal

organ. Or, on the contrary, the issue may be most salutary ; as in

the healing of wounds and ulcers, more especially by granulation.

If congestion occur suddenly, and texture be delicate as well as

vascular, hemoiThage is not unlikely. If on a free surface, as mucous
membi'ane, no harm, but benefit ensues ; it is a spontaneous depletion,

probably critical, and ought not to be rashly thwarted. To check

such a flow prematurely may be virtually to convert, according to

circumstances, hemoptysis into pneumonia or apoplexy of the lung,

hematemesis into gastritis or enteritis, menorrhagia into metritis ; that

is, preventing resolution, and compelling advance of the disease. If

in parenchyma the vessels give way, nothing but evil can follow such

extravasation ; it is by all means to be avoided.

The Treatment is gently antiphlogistic. Blood-letting from the part

;

general blood-letting, when the texture affected is internal and impor-

tant, and especially if tendency to hemorrhage and extravasation be

dreaded—as in the lungs ; antimonials ; saline purgatives ; rest ; fomen-

tation
;
position ; and the antiphlogistic regimen. Should the affection

threaten to become chronic, gentle counter-irritation is to be employed.

For the morbid results, pressure, friction, and other means of gently

stimulating absorption, are appropriate ; should the natural effort of

the part, when relieved from disease, not prove sufficient. But,

usually, unless the congestion have been long sustained, all the serous

or fluid part of the effusion is readily taken up by the spontaneous act

of absorption, so soon as the active disease, which previously held

absorption in abeyance, has ceased. For example, during persistence

of congestion, much effusion may have taken place into a serous

cavity ; but by suitable antiphlogistics the congestion has been subdued

;

and, very shortly afterwards, the whole of that acute dropsy will pro-

bably have disappeared, without any further remedy having been

employed. Thus, also, simple hydrocele is got rid of. The original

chronic serous collection is removed, by tapping ; stimulation is applied

to the serous surface, by injection ; acute effusion of serum follows,

and distends the cavity again; but, on subsidence of the artificially

induced affection, this serum quickly disappears ; and it is seldom that

any re-accumulation even threatens, a healthful balance having been

established thenceforth between absorption and exhalation.

Passive Congestion.—This may follow an imperfect resolution of

the Active form, as Chronic inflammation follows Acute. Or it may

be original, unpreceded by excitement. In the Active form, the arte-

ries and capillaries of the part are chiefly implicated—dilated, yet
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carrying on a tolerably vigorous circulation ; in the Passive, the

capillaries and veins are mainly concerned—dilated, but with a circu-

lation much retarded and depressed. The redness is of a dark hue

;

little or no heat is complained of ; a sense of weight and dulness is

felt, rather than pain ; effusion is gradual, and chiefly serous—conse-

quently, with enlargement of texture we have neither tension nor

induration ; function is more or less disturbed. The characteristic

symptoms, as contrasted with those of the acute form, are—the dark

colom", comparative absence of pain and beat, and soft doughy swell-

ing gradually formed.

The Causes of Passive congestion may be shortly stated to be, 1.

previous perverted vascular function ; 2. local debility from any cause,

more especially as evinced by atony of the blood-vessels ; 3. obstruc-

tion to venous return ; 4. alteration in the quality, and 5. in the dis-

tribution of the blood; 6. general debility. (1.) It has been already

observed that the Passive foi*m may be the consequence of the Active ;

the arteries having recovered their normal calibre and play, while the

capillaries and veins remain distended and weak. Or the same may
occur in connexion with a higher grade of previous disease, the truly

inflammatory ; from whose vascular distension and debility, with slug-

gishness of circulation, recovery is less likely to prove rapid or com-

plete. (2.) Local debility, however induced—by inflammation, exposure

to continued cold, application of poison, mechanical injury—is mani-

festly favourable to dilatation of extreme vessels, and weakness of

circulation there. (3.) Obstruction to venous return is still more
plainly and directly a cause of venous accumulation. It may be the

result of position
;
long maintenance of the erect posture, for example,

tends to induce passive congestion of the lower extremities. Or there

may be obstruction by compression
; by ligature, by tumour, or by

over-distension of a normal part. Habitual use of a tight garter will

occasion passive congestion of the leg ; and a similar result will follow
the formation of tumour in the popliteal space or at the groin, as well
as great and habitual distension of the lower bowel by fasculent matter.

(4.) Diminution of the normal proportion of fibrin in the blood, retards
its flow in the extreme circulation, and so favours asthenic congestion
as in simple fever, and in scrofula. (5.) Determination of blood to a
part certainly produces congestion there ; and if the part have been
previously weak, the congestion will probably be of the passive form.
Thus an internal organ, having just recovered from inflammatory disease,
with its vital power depressed, and the minute vessels still large and
of weak circulation, can scarcely escape passive congestion, if the
patient imprudently expose himself to cold, so as to cause decided intro-
pulsion of blood to it from tlie surface. (6.) General debility, bringing
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fit once proneness to unwonted determinations, with an easy overcom-
ing of the extreme vessels tiiereby, plainly favours passive congestion.

(7.) It not nnfrequently happens that two or more of such causes occur

in unison, rendering the establishment of the morbid condition all the

more certain. Thus, the patient described under the fifth head may
be of either scrofulous or scorbutic constitution ; and, in his case, all

the causes will pi-obably have combined, excepting perhaps direct

obstruction of the venous return. And yet that need not be wanting;

he may have diseased heart, impeding pulmonic circulation ; or organic

disease of the liver may seriously retard its venous flow—either cir-

cumstance frequently occurring as the more immediate cause of passive

congestion, with its troublesome consequences, in the serous cavities.

Results.— 1 . Resolution may take place, and is to be hoped for

;

but, at best, it is a tardy pi'ocess, and often incomplete. 2. Hemor-

rhage is not so likely to occur as in the active form ; and when it

does, it is of an opposite character— still passive ; venous, dark

coloured, in a quiet slow stream ; but this stream, simply by being

gentle and furtive, yet constant, may lead to serious loss of blood. Its

continuance can scarcely be expected to benefit the pai't, and it cannot

fail to hurt the system, already weak and perhaps exsanguine ; it may
usually be arrested, therefore, with but little ceremony or precaution

—

a practice very different from what is applicable to a similar event in

the active form. 3. Serous effusion is the characteristic result of

passive congestion ; occurring slowly and gradually, it may be, yet

accumulating in large quantity by continuance ; more aqueous, by

containing much less albumen and fibrin, than the similar eflTusion of

the active form ; and most remarkably less amenable to absorption,

partly because of the remaining imperfection of venous circulation,

partly from the lymphatics also being depressed in function. It

may take place into a serous or synovial cavity, constituting a dropsy ;

or into the parenchyma of a part, forming cedematous swelling. 4.

Active congestion often leads on to inflammation ; the passive more

frequently follows than precedes. And when the latter does precede,

it is only as a predisposing cause, demonstrative of local debility
;

favouring accession of more active disease, and also diminishing the

power of resistance and control.

Treatment.— 1. Manifestly the first indication of treatment is to

remove the cause—whether that be ligature, feculent accumulation,

unfavoui'able position, or structural change of some internal organ.

The last mentioned is, for obvious reasons, often accomplished with

diiliculty, if at all; fortunately for us, however, iis a cause of passive

congestion it more frequently occurs in the practice of the physician

than in that of the surgeon.
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2. An obvious cause having been removed, it is well to disburthen

somewhat the over-distended vessels, us the second step towards their

reduction to a normal state. Punctures are applicable to the ordinary

surface when thus affected ; scarifications to mucous membrane. Serous

effusion is at the same time permitted to escape, and thus the paren-

chyma is also relieved. In affection of deeply-seated parts, however,

we have to rest satisfied with less direct, and probably less efficient

means of obtaining this object—a derivant, instead of a directly eva-

cuant effect. Blood is to be coaxed from the part—not so readily as

in the active form of congestion—by dry cupping, sinapisms, or others

of the simply counter-irritant class ; or blood may be actually drawn

from the part's vicinity, in small quantity, by leeches or cupping. By
either procedure—the latter the more likely perhaps—derivation is to

be expected, so as to relieve, to a certain extent, the gorged and indo-

lent vessels of the congested part.

3. The third indication— after having obtained as much relief,

direct and indirect, of the part as we can—is to stimulate the blood-

vessels to resumption of their wonted calibre and tone, and the absorb-

ent system to efficient discharge of exalted function ; so as to prevent

further serous effusion, and remove that which has ah-eady taken place.

Friction, at first gentle, and gradually increasing in vigour ; pressure,

uniformly applied, and also at first used gently—are obvious means

of obtaining fulfilment of this indication. They may be happily com-

bined ; the one mechanically favouring retarded venous return, and

indeed accelerating the general circulation of the part, the other me-

chanically promoting restoration of normal calibre to the blood-vessels

;

both vitally arousing the dormant energies of the part, as regards

nutrition and absorption—more especially the latter function. Con-

traction of the vessels may be further favoured by suitable local ai)pli-

cations, as zinc, alum, kino, galls, catechu, &c.—especially useful when
a mucous surface is the seat of the malady ; also by the internal use

of general tonics, as the preparations of bark and iron, the iodide of

potassium, &c. The latter class of remedies will, of course, constitute

a prominent remedy in those cases where marked general debility

seems to have induced the local disorder, or, at all events, tends to its

maintenance.

Stimuli are sometimes of use, not in procuring simple subsidence

of the morbid process, but by pushing it onwards to a higher grade,

whence recession is much more probable. Activity is grafted upon
indolence ; Passive Congestion is converted into Active. Then, ab-

stracting the stimulus which caused the change, and employing some
of the gentle antiphlogistic means suitable to the new production,

resolution may be hoped for under circumstances much more auspicious.
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An example of this has been ah'eady quoted, as given in the modern
cure of simple hydrocele. Other illustrations occur daily, in the stimu-

lating system of treatment so successful in removing passive congestions

of the conjunctiva. Care must be taken, however, that our own crea-

tion become not worse than the original malady ; in other words,

seeking Active Congestion only, we must avoid True Inflammation

—

for this, occurring in a part of weakened power by previously existing

disease, is tolerably certain to advance to a result more or less disas-

trous to texture.

Iji addition to the works referred to under Inflammation, the student may consult

Article Congestion, in the Cyclopijedia of Practical Medicine ; the same in the Dictionary

of Practical Medicine ; and Marshall Ilall on the Effects of Loss of Blood—Lond. 1830.
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CHAPTER III.

—

—

THE HEALING PROCESS.

The power of Nature to repair injury in the living body is the more

remarkable, on account of the processes employed approaching in some

cases closely in character to those which are of a destructive nature ;

so that whenever, by inflammation or other morbid change, a portion of

tissue has been destroyed or separated from the body, either in mole-

cules or in mass, we invariably find the slightest favourable change in

the morbid process followed by the throwing out of a material adapted

for filling the breach, by the formation of new tissue. In the removal

of sloughs and the healing of ulcers, in the separation of mortified

limbs, in necrosis of bone, and even in some forms of scrofulous and

malignant disease, this conjunction of restorative with destructive

processes is constantly observed ; and, according as the one or the other

predominates, we have the functional disturbance which indicates dis-

ease, or the quiet succession of changes which might almost be thought

normal, were it not for the abnormal character of lesion which called

them forth, and for whose repair they are destined. Repair is usually

painless, destruction painful ; repair non-inflammatory, destruction

highly inflammatory
;

repair unattended by constitutional changes,

destruction marked by fever and iri*itation. And yet these two pro-

cesses have features so closely in common, that the most minute

pathological examination will often fail to detect the structural differ-

ences between them ; and the transition from one to the other is by
a process so gradual and imperceptible, as to bafile all attempts to

define the limits of either.

In the healing, as in the inflammatory process, there is usually, if

not always, an increased exudation of liquor sanguinis. But, in the

former, this takes place strictly according as it is required for the for-

mation of new tissue, or the protection of a yet tender surface ; and
never exceeds in quantity what is sufficient for this purpose. The
powers of organization also which in inflammation are in abeyance,

or much perverted, are actively employed during the healing process,

in converting the exudation into permanent tissue ; so that pus and
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Other transitory structures are either not formed at all, or are only

produced in such measure as is necessary for the protection of exposed

parts.

The healing process may be studied under all its most important

modifications, in the closing of any simple Avound which occurs in

a sound constitution, whether accompanied by loss of substance or not.

We shall find that, under different circumstances, the injury may be

repaired in the following four methods :

—

1. Healing hy adhesion, or " union by the first intention ;" a process

independent of true inflammation, and altogether incompatible with it.

For its occurrence, three things are essential. That the surfaces of

the wound shall be in close and uniform contact, and be so retained

;

that a sufficiency of normal circulation shall be maintained in the part

;

and that true inflammation shall not become established. To obtain

the first, surgical manipulation and adjustment are necessary; for the

second, the existence of ordinary life in the part is sufficient ; the third

is the object of our especial care, in the management of both part

and system. Liquor sanguinis is exuded in moderate quantity ; its

serum separates, and trickles from the wound ; the fibrin remains, in

the form of a thin layer investing and binding together the cut surfaces.

The medium of adhesion thus formed soon developes nuclei and cells,

in the same way as the fibrin of the inflammatory process (p. 102) ; it

then becomes organized and vascularized ; being converted into ordi-

nary areolar tissue and capillaries, which are incorporated with the

cut surfaces and restore their continuity. In some instances where

apposition of the divided surfaces is very closely maintained, and

circumstances are otherwise favourable, adhesion may occur Avith

scarcely any trace of exudation or connecting material ; the divided

parts uniting simply with each other, and all trace of a wound very

shortly disappearing. But, in the greater number of instances, a small

amount of new texture is formed ; and this is almost always, as we
have said, areolar tissue, whichever of the soft textures of the body

may have been involved in the wound. Thus skin, muscle, nerve,

and even cartilage, when wounded, are united in the majority of

instances by areolar texture ;
bone, however, being a remarkable

exception to this law of the economy, as we shall see hereafter.

Some have supposed that blood may prove an organizable material,

sufficient for adhesion ; and that the presence of a coagulum, between

the cut surfaces, may consequently be conducive to this result. There

is good reason to believe, however, that such is not the case ; thai the

red corpuscles, and jn-obably the greater part of the fibrin too, consti-

tuting the coagulum, are absorbed ; and that the true plastic material

is the result of a new, and, as it were, special exudation. The fibrin

is the agent of nutrition and repair; the red corpuscles—the oxygen-
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carriers, and supporters of animal heat—seem to be of little use but in

the circulation, and minister to the function of respiration. Coagulum,

when at all considerable, is a mechanical obstacle to the process of

adliesion ; and, under such circumstances, is to be surgically considered

a foreign body—offending, and to be removed.

2. Healing by growth : a slow but most effectual mode of repair,

analogous to the ordinary function of normal nutrition. This occurs

in wounds which do not obtain coaptation of their cut surfaces, and

which nevertheless do not inflame and suppurate, but retain a circu-

lation the same as in ordinary health. A plastic exudation takes place

on the surface, to a very limited extent ; not for the purpose of repair,

but rather to constitute a covering or protection from atmospheric

influence, exposure to which might by its stimulus hurry on vascular

excitement. The surface, thus coated, assumes the appearance of

mucous membrane, and distils a scanty serous secretion. Beneath,

within the original textures, there advances a cellular development, as

in ordinary nutrition, but at a more accelerated rate
;
whereby the

parts slowly and imperceptibly expand, so as to efface the breach which

had previously existed. There is no deposit on the outside, for filling

up the gap by new structure exterior to the old ; all is done within the

original structure, and beneath the surface of the wound. This mode
is common enough in the cold-blooded animals ; and, in all the lower

animals, it is of more frequent occurrence than in the human subject.

Its rarity in us depends on the proneness to vascular excitement which

we possess ; more especially in a part which has been, even tempor-

arily, exposed to an atmospheric influence with which it was previ-

ously unacquainted. But, rare though it be, it does occur ; and when
it has taken place, the most perfect, stable, and satisfactory cure has

thereby been obtained.

3. Healing by " the modelling process." This is similar to the pre-

ceding, in being unaccompanied by inflammation and suppuration ;

different, in consisting of a deposit of plastic matter from the surface

of the wound, by which the gap is more rapidly filled
; portion being

laid upon portion, without waste, after the manner of clay in the hands
of the sculptor ; and hence the term. And yet, in truth, it more closely

resembles adhesion. There is a similar exudation of plastic material,

from and on the cut surface ; there is the same want of undue vascular

excitement—just enough to afford sufficiency of plasma, and yet not
interfering with the organization and vascularization of this ; there is

the same absence of inflammation, and of the formation of pus. And
yet it differs ; for the process occurs, not in a chink formed by a re-

placed wound, but in a gap which results from coaptation not having
been effected. Again, also, comes a resemblance to the mode of repair

by growth ; the air must be excluded. If this exclusion be effected by
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Nature, it is by a pellicle or crust having been early formed. Blood,

or subsequent secretion, becomes dry and concrete ; adhering to the

margins of the wound, and permitting merely an outward exit to the

scanty aqueous discharge which comes from the modelling surface, as

from that which is of mucous character and protective of the healing

by growth. If by art we would induce the process, we must similarly

invest the surface to the exclusion of air, either by artificially forming

a crust—as by light application of the nitrate of silver—or by adapting

some suitable mechanical substitute. By Collodion,* coagulated on

the part in a thin stroma of cotton or lint, an admirable protection

may be obtained ; very adherent, quite impermeable, and (saving the

smart of application) painless.

The preceding modes of cure are painless, or nearly so ; eflfected

by simple organization of plastic material, either within or without the

cut surface ; inflammation is wholly absent ; there is no formation of

pus ; there is no waste of the plastic material, all is employed in the

purposes of repair ; a thin serous fluid exudes, and that in sparing

quantity. Exclusion of atmospheric air, from the cut surface, is

essential to them all ; in the first, this is effected by accurate and con-

stant coaptation of the wound ; in the others, by a suitable investment

of the part, either of natural or artificial construction.

4. Healing hy Granulation, or " union by the second intention."

This is the usual mode of healing in ulcers ; and also in wounds of

the surface involving much loss of substance, and consequently followed

by more or less inflammation. The first and most essential step towards

repair, is subsidence from the true inflammatory acme. Suppuration

continues, but with this difference ; that whereas previously all the

exuded liquor sanguinis degenerated into pus, and was extruded, its

fibrin being rendered altogether ap-

lastic by the co-existence of true

inflammation, now only a part so

degenerates and passes off ; a plastic

portion remains incorporated with

and superadded to the original secret-

ing tissue, in the form of granulations

—I'cd, fleshy, vascular, conical emi-

nences. More liquor sanguinis is

then poured out, and new gi-anula-

tions are formed in the surface of the old ; while a certain proportion of

pus continues to be produced, which serves as a protective covering to the

• A solution of gun-cotton in sulphuric ether.

Pig. 2G. Fibro-plastic and fusiform cells from recent exudations on the pericardium.

Similar cells arc found in granulations.

—

Benmtt-
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whole. As layer after layer of granulations is thus formed, the older

and deeper strata are rapidly becoming transmuted, through the influ-

ence of cells which ^
are developed in 4ft — "^aZ

them, into areolar

tissue ;
becoming

denser in structure,

firmer and tougher,

and finally acquir-

ing vesssels in the

manner formerly

described (p. 104)

;

also becoming in-

corporatedwith the

texture from which

the exudation has rig. 27.

taken place—and from which, indeed, it can scarcely be distinguished

on section.

After a time, considerable contraction takes place in the granula-

tions, from condensation of their texture. The edges of the v/ound,

originally separated by their own elasticity and the products of inflam-

mation, are again approximated. The granulations come to the level

of the adjacent integumental surface ; but covered only with their own

transient and fluid secretion. Their permanent investment has still to

be effected, by cuticular formation ; that is the last part of the process

of cure, and is termed Cicatrization.

Cicatrization is in truth the process whereby granulations, when

on a level with the surrounding original skin, are permanently

covered by a new integumental substance, resembling cuticle rather

than true skin ; but in reality composed of highly condensed areolar

or fibrous tissue, including many fibres of the yellow elastic kind.

The commencement of cicatrization is observed at the periphery of

the granulated space, where a thin whitish pellicle is seen put forth

from the original skin—which skin is unusually vascularized, on

purpose to sustain exaltation of the secretive function— and very

slowly overspreads the raw surface ; thinnest and most transparent

at the margin, where of recent formation ; thick and opaque where in

contact and continuous with the parent tissue from which it has

; sprung. On the commencement of this process, the space to be invested

Fig. 27. Ideal section of a granulation, supposed to be magnified 200 diameters.

a, pus corpuscles, with a few nascent fibres, occupying the surface: h, fibre-cells, of

I recent formation, cohering into a layer of soft tissue : c, fibrous tissue formed by conden-
• sation of cells and fibres as seen at b, and intersected by a net-work of recently formed

capillaries. The cells at 6 are similar to those represented in Figs. 17 and 2G.—From a
; design by Dr. W. T. Gairdner.
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is being gradually diminished, however, not merely by advance of the

investing formation, but by actual diminution of the space itself; and
this is caused by gradual condensation and decrease of the newly-

formed substance, from interstitial absorption. It was by the deposit

and organization of this that continuity of texture was restored ; and
it is very plain that, this restored continuity remaining unbroken,

diminution in the bulk of the connecting medium cannot fail to bring

the original parts into near and more near apposition. But it is not

to be supposed that, uniformly, this absorption of what was gi'anula-

tion continues until all has been removed, and that consequently the

breach becomes permanently closed without the presence of new matter,

merely by contraction of the old. This may happen in simple wounds
which heal by granulation, when there has been no loss of substance,

and when the oi'iginal tissues are lax and capable of easy replacement

;

for, certainly, original texture is an infinitely more efficient structure

than any recent imitation, however successfully organized; and, as

such, will doubtless be preferred by Nature in the work of reparation.

But in all ulcerations there is loss of substance ; and in most ulcers

there is condensation of the surrounding tissues, by fibrinous deposit

;

circumstances which render new formation, to a greater or less extent,

quite essential not only to the temporary but also to the permanent

closure of the gap.

The newly formed integument, when completed, is termed the Ctca-

tiix; at first redder than the surrounding parts, thin, and tender; but

gradually becoming pale, more dense, less acutely sensitive, and dimin-

ishing in extent by the process of absorption beneath, as just explained ;

ultimately thick and firm, not more sensible than the surrounding

parts, and paler in its hue—for its permanent organization and vascu-

larization are less perfect. In truth the new texture diflfers from the

old, in structure as well as in appearance ; the true cutis is too compli-

cated a texture to be reproduced in a perfect form. As has been well

remarked by Mr. Travers, the new formation is only a copy, and like

all copies inferior to the original.

It has been stated that the new cuticular formation commences at

the free margin of the old skin, and is thence gradually extended.

Such is the general rule. No points of new skin spring up fi-om the

granulations, and, enlarging, gradually coalesce with the advancing

marginal development. In many indolent superficial ulcers, especially

when these are the i-esult of burns, there is a semblance of this ; but

only a semblance. Where the central islands of skin appear, the old

integument had not been wholly destroyed ; and it is from the remains

of original cutis vera that such insular pellicles have been formed, not

from granulations altogether recent. As a general rule, integument is

formed by and from integument. But it is well to bear in mind thai
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exceptions may and do occur. For instance, when there has been

much loss of substance, undoubtedly involving the entire thickness of

the cutis to a considerable extent, as after burn, part of the formation

of new skin may be effected in the usual way ; then the process may

remain stationary for a long period, as if the old skin had become

wholly exhausted in the formative effort ;
and, after long delay, a cuti-

culai- film may be seen arising from granulations, at one or more points,

spreading to meet that which had come from the circumference—as if

Nature, foiled in her ordinary mode, had reluctantly found herself

constrained to adopt another, held in reserve for emergencies only.

It is not intended to be understood that the original skin sustains

both the production of the organizable material, and the management

of the organizing process ; the major part of the blastema, whence the

cuticular formation is produced, is doubtless furnished by the parts

immediately beneath—granulations; and these may also contribute

much to the organization. But the process of organization is commenced

by the original skin, in that portion of the blastema with which it is

in immediate contact ; and continuance of the process is then doubt-

less maintained by those parts, whether recent or old, with which

the advancing pellicle comes in contact. All deviations from such

arrangement are but deviations from the general rule. And a close

analogy will be found to obtain in repair of the hard textures ; new

osseous formation originates with the parent bone, and is then con-

tinued apparently by periosteum, as well as by other soft textures

which may have assumed the place and function of that membrane

where deficient.

After cicatrization is complete, the work of absorption still con-

tinues for some considerable time ; gradually diminishing the amount

of new texture, and sometimes, as already stated, bringing the primitive

tissues into almost absolute contact. The new material, in this respect,

bears a strong analogy to the temporary callus in fracture.

The healing process resulting fi'om combination of cicatrization

with granulation may be obstructed by various circumstances. True

inflammation, its most formidable foe, is fatal to it. The fibrin becomes

once more aplastic ; and the process of granulation is arrested. But
besides, all new structures being especially prone to ulceration, this

follows on the inflammatory reaccession ; and in consequence, granula-

tion is not only hindered, but undone ; what has been already raised in

repair, is probably disintegrated, and crumbles away. And the pro-

cess of repair will not again be restored, until the true inflammation,

and with it ulceration, has satisfactorily subsided. On the other hand,

an obstacle may arise from deficient, instead of excessive, vascular

• excitement ; there is a want of fibrin, the secretion being merely of

thin fluid, rather mucous or serous than purulent ; out of which, granu-
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lations cannot be constructed, and the cliasm remains unclosed. But

this part of the subject will be better elucidated, when treating in detail

of the various kinds of ulcer.

The theory of the healing process will be found included in all works treating of

inflammation in its general relations. See especially the worlts of Hunter, Thomson,

Travers, Addison, Bennett, referred to under tliis head : see also Vogel's Pathological

Anatomy; Lebert— Physiologic Pathologique ; and Paget—Lectures on the Processes of

Repair and Reproduction after Injuries, in the Medical Gazette for 1849. The more

strictly practical literature of the subject will be found under the heads of Ulcers and

Wounds.
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CHAPTER IV.

—

—

SUPPUEATION.

Pus (p. 108;, it has been already stated, may be formed either in the

parenchyma of a part, or on its free surface (p. 110). The former con-

dition is termed Abscess—of great frequency of occurrence, and of much

import to the practical surgeon.

Acute Abscess.

When suppuration follows the inflammatory process of an acute

and sthenic kind, we find the morbid state resolvable into three parts,

as formerly stated (p. 109) ;
capable of being i-epi'esented by concentric

rings. "Within the central will be found the pus, extravasated blood, and

broken-up original texture. Within the second, is fibrinous exudation,

at least partially plastic, and more or less advanced towards organiza-

tion ;
limiting, or tending to limit, the suppuration within the central

space. The third or external circle represents the diffuse serous infil-

tration, which invariably suiTounds, more or less, the central and more

important change.

When this threefold state has continued for some time—and moi"e

especially when the duration is such as to warrant the appellation

of chronic being given to the abscess—the limiting fibrinous deposit

becomes more and more condensed, its central aspect ultimately assum-

ing a membranous appearance and a membranous function
;
having a

smooth villous surface, somewhat like the mucous, and possessing a

power of maintaining the formation of pus. Hence it is termed the

Pyogenic membrane; endowed with very considerable capability of

secretion, but as an absorbent surface comparatively feeble. In regard

to this latter point, however, it may be useful to remember that the

pus globule, when extra-vascular and complete, is of comparatively

large size, not soluble in its own serum, and therefore but little amen-
; able to ordinary absorption ; the serous portion of pus may be taken up
I readily enough, but the solid part probably remains but little aflPected.

. And thus the feebleness of absorbent power may depend, not so much
' on defect of either structure or function in the pyogenic membrane, aa

I on the nature of the fluid on which it has to operate.
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Sudden suppression of purulent formation is always to be regarded
as an untoward event. It is more liable to occur in the case of free

and open suppuration, than in an unopened abscess. It may be the

result of some accidental occurrence, the nature of which we may
be unable at the time to ascertain ; or it maybe caused by injudicious

stimulation wilfully applied to the part, reinducing the true inflamma-

tory crisis, and for a time at least arresting secretion—even of a mor-

bid kind. The suppression, however induced, is liable to be followed

by irritative fever ; usually of a formidable chai'acter, and with diffi-

culty allayed. Or, on the other hand, the local result may follow on the

general. A patient labouring under a discharging wound may become
the subject of febrile accession, altogether independent of the previous

affection ; and, during persistence of such fever, the purulent as well as

the other secretions will be either arrested or impaired. Whatever the

cause of purulent suppression, there are few events that bring more

serious and well-founded alarm to the practical surgeon. As will be

afterwards seen, it is often connected vnth the condition termed

Pyaemia.

Supposing that no accident occurs, the usual course of an abscess

is to enlarge, and to approach the surface. The purulent is a waste

aplastic fluid, to all intents and purposes a foreign matter, and must

be removed. We have just seen that it is little liable to absorption ;

the only other alternative of removal is by direct evacuation. In most

cases, this should be the work of the surgeon. But Nature has a mode

of her own, and is to a certain extent independent of his interference.

The process is as follows :—The matter, by continuance of secretion,

gradually and steadUy accumulates in larger quantity ; and the effect

of such accumulation plainly is to make pressure on the surrounding

parts. They are thus, to a certain extent, pushed aside to accommodate

the increasing fluid ; but the accommodation so obtained is insuflicient,

and the pressure, not being relieved by adequate extension of texture,

occasions more or less absorption of the parts compressed. The fibrin-

ous barrier is not undone, but pushed back ; and the surrounding parts

are partly condensed by the mechanical result, partly diminished by

interstitial absorption, the vital result of the pressure applied. As

expansion of the barrier and cyst takes place, these are not attenuated ;

on the contrary, by continuance of fibrinous deposit, they are main-

tained unbroken and efficient ; the interstitial absorption is in the tex-

tures exterior to them, comparatively uninvolved in the original action.

According to merely physical laws, this pressure, effecting an enlarge-

ment of the sujipurated space, should act equally in all directions

;

and were the process to occur in dead matter, such would doubtless

be the case; but in the living, it is different. The pressure acts

more at one point than at the others; and that point on which it
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is as it were concentrated, is usually towards the external surface.

There the amount of pressure is increased ; other vessels besides the

absorbent are implicated in the result ; the vascular system, already

roused, is still more excited ; true inflammation is induced ; ulceration

follows, and by its crumbling agency the parts intervening between the

pus and the external surface ai-e gradually removed ; at each step the

matter becoming more and more superficial. The original fibrinous

barrier—and the pyogenic membrane, if it exist—are of course destroyed

at the ulcerated point. But it does not thence follow that the pus may
at that point overpass its limits

;
becoming infiltrated into the surround-

ing tissues, open and unresisting; and thus converting the circumscribed

or limited form of abscess into the diflfuse. Ulceration is accompanied

and surrounded by fibrinous deposit—the second ring of the inflam-

matory process (p. 80) ; and this supplements the breach made in the

analogous structure of the original abscess, preventing that deficiency

of the barrier which would otherwise occur at the ulcerating part.

This process is termed Pointing. Its further explanation is difficult.

And instead of attempting to assign any explicit reason for its occur-

rence, it is probably better simply to announce such outward tendency

of pus as a weU known and admitted law of life. The progress is

various ; sometimes rapid, sometimes protracted and tedious ;
depend-

ing on the intensity and kind of the inflammation, on the rate of

fluid accumulation, and also on the nature of the intervening parts.

If" these are of a fibrous structure, we know that they will long

resist ulceration, and consequently retard the progress of the pent-up

matter beneath—almost always injuriously. The ordinary areolar

tissue, on the other hand, gives way readily and rapidly. Ultimately

the skin alone resists. This becomes attenuated, stretched, and com-
pletely deprived of its support, for a certain space—usually of no great

extent ; for the abscess enlarges in a conical form, its apex towards

the surface. The stretched and undermined portion of skin sloughs

;

is quickly detached ; and the aperture, thus formed, admits of the pus
being discharged.

As the matter becomes superficial, its existence is indicated by
what is termed Fluctuation. The fingers are applied over the part,

lightly
;
and either by alternate pressure, or by keeping one still while

another is made to tap lightly on an opposite point, an impulse from the
fluid is more or less distinctly perceived ; the more superficial, thin, and
copious the matter, the more marked its impulse. When, on the con-
trary, the pus, yet recent, is but scanty, and the superimposed texture

both thick and dense, the sensation imparted is obscure. Experience
and acuteness of touch are both required, under such circumstances, to

prevent mistake in diagnosis. The surgeon possessed of both, with the

additional faculty of using them aright, is said to be endowed with the
N
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tactus emditus—a gift of rare value
; perhaps partly innate, yet doubt-

less capable of being acquired by education of both the finger and the

judgment. The adipose tissue, when abundant and somewhat tense,

lias an elasticity which simulates rather closely the fluctuation of

abscess. The junior practitioner should, by frequent practice, early

learn to discriminate between the two sensations. And should oppor-

tunity offer, let him not neglect to contrast also the elasticity of the

medullary tumour ;
many examples of which imitate accumulation of

fluid still more closely.

But the progress of matter is not always to the external or integu-

mental surface ; it may be to the mucous. By another law of life

—

as hard of explanation as the preceding—when integument is either

distant, or separated from the pus by dense fibrous texture, the ulcer-

ative process takes place not in that direction, but towards a mucous
outlet should this be in the vicinity. Serous membrane, fortunately,

has no such attraction. It, being fibrous, resists the ulcerative process

;

as all such textures do (p. 116). Thus, when matter has formed imme-

diately exterior to the peritoneum, in the abdominal parietes, it has

fibrous texture on either aspect; and the external is the more dense

and unyielding. Yet so strong is the natural tendency outwards, when
no convenient mucous surface is near, that in almost all such cases

the outward progress is steadily maintained through the more dense,

thick, and unyielding investment ; the peritoneum, for at least some

considerable time, remaining entire, and saving the abdominal cavity

from dangerous purulent irruption. Whereas, Avhen abscess has

formed in the deep areolar tissue by the side of the rectum, vei-y often

before it has pointed extei'nally on the hip, it has made its way by an

ulcerated aperture into the cavity of the bowel, and thence been dis-

charged. And, in the same way, abscess of the lung, or even of the

pleura, is more likely to be discharged through the bronchial tubes,

than to make its way through the thoracic parietes. How wise is

the arrangement, whereby important internal cavities are invested by

such a tissue as effectually resists the inroad of advancing matter

;

while mucous canals, terminating on the general surface, are calculated

to receive and discharge the noxious formation

!

Especially important tissues—the arterial, venous, and nervous

—

may ti-averse the cavity of the abscess ; or, though at first not impli-

cated, may be eventually exposed to the matter's contact by enlarge-

ment of tlie suppurated space. Again, by an effort of Nature, sucii

parts are protected; at least for a time. They are incrusled by a

fibrinous deposit, dense and compact; wiiicli, as if itself bearing the

weight of the pressure occasioned by the accumulating fluid, saves the

important part which it invests from ulcerative destruction. Only for

a time, however, bo it well remembered. For should the relieving
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incision be unwisely witbheld, both the protector and the protected

are overborne ; and the disasters of hemorrhage, false aneurism, or

destruction of texture, certainly ensue.

The Si/mpt07}is yvhich. accompany and denote the formation of abscess

are sufficiently plain. These are the ordinary signs of inflammation

;

pain, heat, redness and swelling. Centrally, the swelling is soft and

fluctuating; exterior to the soft suppurated centre, is the hard unyield-

ing bai-rier of fibrin ; and exterior to both is the soft, diffused, pitting

swelling from serous effusion (p. 82). As the matter accumulates and

points, fluctuation becomes more distinct, the central soft space enlarges

as well as becomes more prominent, the surrounding induration recedes,

the general swelling assumes a more conical form, and towards the

apex of the cone the redness gradually passes into a yellowish tint,

the pus shemng its own colour through the attenuated integument.

Throbbing and increase of pain, in general, immediately precede

suppuration ; and rigor usually marks its occurrence. Should the

inflammation then subside, as it fi'equently does—as if exhausted in

the effort of having attained to its true crisis—and if the suppurated

texture be loose and yielding—the uneasy sensations, though not

wholly absent, decidedly abate ; and on the thin portion of skin giving

way, they are still further relieved. If on the contrary, as formerly

shewn (p. Ill), the tissues be dense and unyielding, or the inflamma-

tion from any cause sustained, the pain, throbbing, heat, and tension

are undiminished, or probably rise to an aggravated intensity.

The constitutional symptoms are inflammatory in the first instance

;

and then these either simply subside, or change into those of hectic, as

formerly explained (p. 111).

Treatment.—The indications to be fulfilled in the management of

acute abscess are, 1. To remove remaining inflammation. It has been
ali-eady stated, that, on the formation of matter, the morbid process

which caused it often subsides spontaneously. If not, antiphlogistics are

to be continued, 2. To remove all sources of excitement from both
system and part. The former half of this indication is met by main-
tenance of the antiphlogistic regimen ; in regard to the latter, foreign
matter is taken away, muscles are relaxed, and the part is so placed
as not to be ruffled or otherwise irritated from without. 3. To
encourage the matter's approach to the surface. For this, nothing is so
effectual as the constant application of hot poultices, frequently renewed,
along with maintenance of strict quietude of the part ; and at each
renewal of the poultice, hot fomentation may be used for some minutes.
The hot and moist applications are of use, antiphlogistically, in more
effectually mitigating the vascular excitement which may remain

;

besides, by favouring relaxation of texture, they promote enlargement
of the suppurated space—wherel^y, as we have seen, approach to the
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surface is effected (p.l 76 ) ; tension and undue pressure are also avoided,
which otherwise might occur, reinducing inflammation all around.

4. To evacuate the matter by an early and free opening. Abridging
Nature's effort by artificial means. 5. To subdue the fresh vascular

excitement which the infliction of the artiflcial opening must neces-

sarily induce. Fomentation, poultice, and rest, are still adequate to

this. 6. To promote the contraction, filling up, and ultimate closure

of the cavity of the abscess.

The three first indications are not to be long persevered in, ere the

fourth is arrived at. Three or four days at the utmost—sometimes

only as many hours—will sufiice for fomentation and poultice ; and
then, according to the principles of sound surgery, evacuation should

be performed. It is no doubt true that Nature is herself equal to

overtake this result, unaided ; and the mode of her operation we have

shewn (p. 176). But the completion of that task, often laborious, should

seldom if ever be demanded of her in acute abscess ; otherwise harm

must accrue. 1. Time is unnecessarily wasted. Nature's mode of

evacuation is a gradual and tardy process ; the plunge of a knife is

the work of an instant ; and it may happen, not unfrequently, that

time is all-important to the patient. 2. An unnecessary amount of

pain is endured. Though after suppuration the painful feelings

attendant on inflammation usually subside, yet they do not dis-

appear ; not unfrequently pain continues tolerably severe, and is

not assuaged until (by evacuation of the matter) pressure, tension,

and ulceration have been effectually removed. The pain of opening

may not be slight, but it soon passes away ; it is but as a moderate

cost of a most valuable purchase. And if chloroform be employed,

no pain need be felt at all. If the suppurated texture be fibrous,

osseous, or otherwise unyielding, pain is invariably aggi-avated in-

stead of being abated by the formation of pus; and therefore the

expediency of early evacuation is still more obvious under such cir-

cumstances. 3. Texture is greatly endangered. In the ordinary

progress of an acute abscess, favourably situated, the majority of the

surrounding parts are pushed aside, condensed, and infiltrated by fibrin

and serum ; while at one point actual destruction of texture takes

place, by the disintegi-ating process of ulceration. But if the natural

effort outwards be baulked by resisting texture, as it is almost certain

to be in deeply seated abscess, then pressure is increased to a danger-

ous degree, at other and various points ; and those parts which other-

wise might have been merely displaced, and temporarily altered in

structure, now become the prey of a morbid process which is destruc-

tive. Areolar tissue is broken up, muscles are separated, periosteum is

detached, bone ulcerates or dies, cavities and canals are opened into,

blood-vessels may be perforated, joints may be stiffened or destroyed.
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Such evils may occur, even when the ulcerative process is gradual

and of a normal kind, preceded by its fibrinous exudation ; but it may

happen that disintegi'ation be-

comes unusually rapid, and the

boundary of fibrin is trans-

gressed ; purulent irruption

then takes place into the open

and defenceless tissue, and both

the extent and rapidity of dis-

aster are fearfully increased.

4. The danger is not only

local but general. Such de-

structive results, as have just

been alluded to, cannot occur without involving the system in serious

disorder. This would be the case, even supposing the parts so injuri-

ously dealt with to be of them-

selves unimportant. But they

may be such as in their lesion

Fig. 29. to peril existence almost im-

mediately
;

hemorrhage may
occur from a large artery or vein, by ulceration ; there may be violent

inflammation of an internal serous cavity, or clogging of the air pas-

sages, by purulent irruption. It is true that important parts have not

only an inherent power of resisting ulceration and other dangers from

without, but besides are strengthened by an especial outward defence,

as already shewn (p. 178) : these may avail to protect, until the abscess

have been faii'ly formed and indicated, giving notice to the surgeon of

its formation, and of the time for safe incision having arrived ; but if

this intimation be neglected, and this opportunity be overlooked, both

the intrinsic and adventitious defence will be overcome, and danger

and disaster ensue.

It has long been admitted that open abscesses, inflamed and under-

going ulceration—in fact changed from the condition of abscess, into

that of an acute and spreading ulcer—may expose and perforate blood-

vessels, and other important canals. But the power of unopened
abscesses to perform similar ravages would seem to be by many
doubted, if not denied, and made an excuse for delay in evacuation.

That occult abscesses, however, have such destructive power imparted

by circumstances, not only does theory admit as possible, but experience

declares as a fact. In deep abscess of the neck, for example, when
pus is bound down by the dense cervical fascia, it is no very uncom-

Fig. 28. Danger of delaying inciKion, exemplified. Tliuinb lost in consequence,

Fig. 29. Tiie illustration carried further; after maceration.

Fig. 28.
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mon thing, when Nature is culpably left to struggle unaided under
such adverse circumstances, to find an opening taking place into either

the oesophagus or trachea ; and recent examples have not been want-
ing of still greater hazard, by perforation of either the carotid or

th6 internal jugular.* In the one

case, a form of False Aneurism
is established; in the other, the

train is laid for troublesome, and
and it may be fatal hemorrhage.

It is worthy of note, in a

practical point of view, that such

suppurative lesion of the vascular

tissue is especially apt to occur in

young people after Scarlatina; and

that, in the open condition of sore,

the vein is more apt to suffer than

the artery. It may be added, that

a chronic abscess which, after

having attained to some size, has

suddenlybecome acute, is specially

dangerous in this way: all the

more if blood-vessels of any size

happen to lie between the abscess

and its approach to the surface.

In former times, maturation of an abscess was talked of, as an

event always to be waited for, and made to precede artificial evacua-

tion. It was held as almost a maxim in surgery, that ere a knife

could with propriety enter the cavity of an abscess, this should have

attained to a certain size, not inconsiderable, and have become quite

superficial. Such delay may be suitable enough in the case of sup-

purated areolar tissue, almost or actually subcutaneous ; yet time and

pain might both be saved even here. And from what has just been

stated, it is very obvious that in all cases where the abscess is either

* British and Foreign Review, No. 29, p. 155 ; and Medico-Chirurgical Transactions,

vol. 25, 1842; also London and Ediuburgli Medical Journal, March 1843, p. 177; Ibid,

April 1843, p. 38G; Ihid, July 1844, p. 632
;
Hid, April 1845, p. 265; Lancet, No. 1025,

p. 130 ;
Ihid, No. 1228, p. 287 ;

Ibid, No. 1377, p. 92 ;
Liston, on a Variety of False

Aneurism, London, 1842 ; Liston's Practical Surgerj', London, 1846, p. 189; Monthly

Journal, Feb. 1852, p. 110 ;
Ibid, March 1852, p. 277, &c. These are but some of the

appropriate cases ; there are others. One seems especially conclusive ; in wliieh the aorta,

where in contact with an unopened abscess, was found ulceratively erodedyj'oira without

;

the inner coat alone remainhig, attenuated yet entire.

Fig. 30.

Fig. 30. Mr. Liston's case, b, the external opening of what was an abscess, a, the

ulcerated communication between the cyst and the carotid artery ; the latter has been

sliced open, c, the par vagum.— British and Foreign Review, No. 29, p. 155.
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deeply seated, or in the immediate vicinity of important parts, to

practise delay is only to incur neglect and invite disaster. The
general rule, thei'efore, undoubtedly is to make an early and free

opening in acute abscess ; time and texture are saved, and pain and

peril avoided. And another general rule, arising out of the pre-

ceding, is—that in a truly acute abscess, cure by absorption of pus is

not to be calculated on in the treatment.

In some cases, it is advisable to go a step further. When we ai*e

quite certain that matter must form in the inflaming part, and when
we know that highly important textures are involved, it may be wise

and well to make a very early wound, down to the centre of the sup-

purating part ; not with the view of evacuating pus already formed,

but in order to afford a ready and safe exit to the pus which we know
is about to be secreted there. Thus, for example, faecal fistula may
be prevented in deep abscess of the abdominal parietes.

Under certain circumstances, however, we purposely delay evacua-

tion ; that is, when our object is to obtain destruction of a part. In

obstinate glandular enlarge- ,

ment, for example, which has /

resisted discussion, we usually / j
endeavour to obtain suppura-

tion—in its own texture if pos-

sible, but at all events in its

immediate vicinity. Were we
to open such an abscess early,

the glandular tumour might

after all remain entire and as

obstinate as before ; but in

order to ensure its breaking

up and disintegration, we delay

the opening, that the pressure

of the pent-up matter may act

destructively. Evidently, this

exception corroborates the

general rule.

Opening may also be prudently delayed, when the suppurated
part is in itself unimportant, and when much active inflammation
exists around—likely to be aggravated by early wound ; as in some
cases of very acute bubo. Then it may be well to wait till the part
has calmed down ; as tooth-extraction is wisely postponed, until the
high excitement of gumboil shall have passed away.

The opening may be effected either by knife or by potassa fusa.
In the great majority of cases the former is preferred, as less painful

;

Fig. 31. Abscess opened, from within outwards—Bubo.
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more expeditious
; entailing no loss of substance ; and less likely

to excite and maintain inflammation, which might extend and aggra-
vate the original mischief. The preferable form of cutting instru-

ment is the bistoury, sharp-pointed, with a fine edge, and either

curved or straight. The curved is used when an abscess is superficial

and prominent
; puncturing the superimposed textures at their lowest

and most dependent point, traversing the cavity of the abscess a.s far as
may be deemed requisite for free evacuation, emerging from a punc-
ture opposite to that whereby entrance was effected, and then by a rapid
withdrawal of the instrument dividing the parts interposed between
the points of entrance and exit. Or the process may be reversed.

The straight bistoury, on the other hand, is used when the surface
is flat and the abscess deeply seated. The point is held perpendicular

to the surface, and steadily

advanced through the super-

imposed parts, until the cavity

of the abscess is reached—as

is indicated by absence of re-

sistance, and the freedom of

motion which the knife's point

may be made to assume; then

by a gentle sawing movement,

the aperture is made suflS-

ciently wide, ere the instru-

ment is withdrawn. The bis-

toury should be held very

loosely, and with readiness to let go on the instant, should the patient

by an involuntary start jerk forward the punctured part. Also, when
the thickness to be cut through is either considerable, or preternaturally

dense, sudden plunging of the knife should be guarded against
; by

employing steady and gradual, rather than great and sudden force

;

at the same time resting the back of the bistoury on a finger of the

left hand laid flat on the integument; otherwise the cavity of the

abscess may be completely transfixed, and important parts wounded

on the opposite side.

The opening should invariably be made dependent ; that is, at the

lowest part of the cyst ; in order that it may afford a fi'ee and eflicient

drain for the purulent fluid, and thereby not only prevent re-accumu-

lation, but also favour contraction of the original cavity. And in

determining the point which is most eligible with this view, we must

of course always take into consideration the posture which the patient

is to occupy during the cure ; what is dependent in the erect posture,

may not be so in the recumbent.

Fig. 32. Abscess opened, fmm without inwards.
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Sometimes abscess forms in the immediate vicinity of large and

important blood-vessels ; as in the neck. And it may be alleged, in

excuse for delay, that eai'ly incision cannot be made in such circum-

stances, without much risk to the vessels. It is not so. The abscess

is a safe protection from the point of the bistoury
; being interposed

between this and the vessels—the latter on the further aspect. They

may be injured, it is true, by a reckless plunge of the knife, or by an

unnecessarily extensive thrust ; but such things are not contemplated

in the hands of a duly qualified practitioner. Any considerable quantity

of matter having formed, in immediate contact with the common sheath

of the large blood-vessels of the neck, an incision may be made fear-

lessly down on the ordinary and normal site of these parts, without

dread of hazard. In the case of an early incision, the abscess protects

the vessels—from the knife's point ; when opening is delayed, the

abscess may become their destroyer—by its own agency.

"VYhen the incision has been made through a considerable thickness

of parts, there is a chance of the line of wound uniting prematurely

;

ere yet the cavity of the abscess has been closed, or its interior has

ceased from purulent secretion. Re-establishment of the abscess neces-

sarily results. To avoid this, such premature union is to be prevented

;

by the lodgment of a foreign body in the track. However simple

and slight such foreign matter be, it is sufBcient to prevent adhesion.

A thin slip of lint is gently inserted with a probe, and retained. All

stuffing and cramming of the wound is not only unnecessai-y, but
certain to prove injurious ; painful at the time, and sure to excite

subsequently a grave amount of inflammatory accession, probably

followed by new and more extensive suppuration.

Squeezing of the part, after incision, is equally reprehensible.

Much unnecessary pain is inflicted, and the existing vascular excite-

ment is not only maintained but aggravated ; a fresh exciting cause is

applied. If the opening be dependent and fi-ee—as it should be—the

matter will find its way out readily enough.

So soon as the knife is withdrawn, and the more immediate gush
of pus removed, a soft warm poultice is applied ; and into this the
fluid continues gradually to ooze. But should the wound shew a ten-

dency to bleed unduly, the poultice should not be applied until the flow

of blood has ceased ; otherwise hemorrhage, being favoured, might prove
troublesome. When the contents of an abscess are of a flaky and
semi-solid consistence, as often happens in patients of tubercular ten-

dency, the aperture should be especially free, so as to facilitate and
insure an effectual discharge.

Poulticing is continued until the vascular disturbance which attended

on the suppuration, and which has been somewhat increased by addi-

tion of the fresh stimulus of incision, satisfactox'ily abates ; until the



186 POULTICING.

textures have been sufficiently relaxed, and purulent discharge fully

established ; such discharge seeming often to have a resolutive effect on

both the vascular excitement and the surrounding structural alterations.

But poulticing may be, and often is, overdone. If continued after

resolution of both the inflammation and its structural change, harm is

done by over-relaxing texture, maintaining congestion, and conse-

quently prolonging redundant discharge
; pus, too, may come to occupy

infiltrated pai-enchyma, where but simple exudation was before—more

especially if the inflammatory process happen to be of asthenic ten-

dency.

True inflammation usually accompanies the first establishment of

purulent secretion ; but congestion, either active or passive, is equal to

its maintenance (p. 107); and a part constantly sodden by a hot and

moist poultice cannot be otherwise than congested. There is no doubt

that many open abscesses, and many suppurating wounds, are kept

from healing, and an exhausting or hectic effect produced on the

system, by an undue continuance of poulticing. The fu'st two or three

days, after opening, usually suffice for subsidence of the major part of

the inflammatory process ; and then the poultice is to be superseded by

simple water dressing, applied tepid ; not with an antiphlogistic view,

but merely protective, soothing, and abstergent. A piece of lint,

doubled, steeped in tepid water, and gently squeezed so that water

may not flow from it after application, is placed softly over the sup-

purated part, and covered by a portion of oiled silk of considerably

larger dimensions ; the object of the latter being to secure the epithem

in its place, to retain also its heat and moisture by prevention of eva-

poration, and to prevent soiling of the bed or body-clothes by the

probable oozing of fluid. This lint is removed as often as cleanliness

and comfort demand ; not oftener ; " nimia diligentia" in such matters

is but sorry surgery, as will be afterwards explained.

The progress towards cure is usually as follows. After opening,

inflammation is pi'oduced in and around the abscess, by two exciting

causes ; the injury inflicted by the knife ; and the stimulus, not incon-

siderable, caused by sudden contact of atmospheric air with the interior

of the abscess—a part previously altogether unaccustomed to such

influence. This fresh vascular excitement, we have already seen, is

usually subdued in a few days, by rest, fomentation, and poultice ; but

not before important change has been thereby effected. It induces

ulceration in the exposed surface of the abscess; disintegrating the

pyogenic membrane, when that exists. But the action being transient,

so is the ulceration ; exudation of fibrin continues, and, by subsidence

of inflammation, becomes at least partially plastic : a portion, perhaps

the greater, still degenerates into pus ; but the remainder, adhering to

the surrounding original texture, becomes organized ; assuming the
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structure of fibro-areolar tissue permeated by capillaries, and becoming

converted into granulations. And these occupy the place of the

pyogenic membrane, or of the fibrinous deposit which was being trans-

formed thereto—for, in recent acute abscesses, time may not have been

afforded for completion of the membranous change. In other words, a

suppurating surface, with destructive tendency, is exchanged for what is

granulating and reparative. Granulations have been already explained

to be merely organized and vascularized fibrin (p. 171), peculiarly

arranged—in the form of small, conical eminences ;
pointed, red, vas-

cular, and sensitive ; bleeding, when even slightly touched ; and the

blood is of a florid arterial hue. They not only occupy the place, but

assume also the function of the pyogenic membrane, to a certain extent.

For pus is essential to their normal state. They require protection

from atmospheric influence, and other soui'ce of injury from without

;

and the power of secreting thick healthy pus in moderate quantity is

given to them for this purpose, that they may coat themselves with an

adherent yet ever-changing covering, until finally and more effectually

protected by new skin, on the completion of cicatrization (p. 171).

By the organization of fibrin to a greater or less extent, in the form

of granulations, new matter is obtained for filling up the chasm ; but

it is not by this process alone that closure is eflPected. The surround-

ing primary textures, which had been condensed and displaced during

the formation and enlargement of the abscess, being now relieved, by

a vital resiliency seek their former condition. Formerly they receded ;

now they practise a directly reverse movement—centripetal. And
thus by a simultaneous occurrence of this expansion of the original

tissues, with the formation of new substance to repair the loss by ulcer-

ation, the cavity of the abscess partly contracts, partly is filled up;

and the gi-anulating, suppurating surface becomes superficial. Cicatri-

zation, by the formation of new skin for permanently investing tlie

raw surface—the last part of the process of cure—is then effected ; as

has already been related (p. 172).

During the progress of these events, water dressing is applied, tepid.

Should the character of the granulations indicate debility, the appli-

cation is to be medicated
; variously, according to circumstances, as

will be afterwards explained. Reaccessions of the inflammatory process

may take place ; these are to be carefully guarded against, and, when
they occur, combated by the usual means. When the site of abscess

is deep, care must also be taken that the superficial portion do not close

prematurely
; by occasionally interposing a slip of lint, or other dress-

ing, so that the contraction may proceed uniformly, from the bottom
upwards. Should the part become pale and flabby, with secretion of
thin pus, and tendency of this to accumulate and remain in the cavity,

general support of the part and moderate pressure over the cyst, by
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bandaging, are advisable. At the same time, the system should be
looked to ; and will probably be found to require support likewise.

In certain cases, caustic is preferred to the knife. In a small chronic

abscess, in which opening has been delayed, the integuments are attenu-

ated to a considerable extent at the most superficial point. On dis-

charge of the matter, they have not power sufficient to recover cohesion

with the subjacent parts ; and perish sooner or later, either by ulcera-

tion or by sloughing. The use of caustic under such circumstances

not only opens the abscess, but, by at once destroying the feeble and

thinned integument, expedites the healing process, and renders the

cicatrix more sure and permanent. Or, in addition to such a state of

matters, obstinate glandular enlargement may exist; abscess having

formed in the areolar tissue around it. Were evacuation to be per-

formed by incision, this gland would continue to project centrally from

the wound, and thereby delay, or perhaps altogether prevent cicatriza-

tion ; besides, it is an object to get rid of such morbid structure, even

supposing it were not an obstacle to healing. Let the caustic which

eflPects the integumental opening be thrust into the gland in one or

more places, and the result is a suppuration which disintegi'ates the

whole. Also, if a patient decidedly object to the knife's use, from

timidity or prejudice, and unwisely shun one pain to incur a greater,

caustic may be employed. The best form is the potassa fusa, pressed

firmly on the part till the abscess is entered ; moved laterally, also, if

need be, to destroy integument ; or pushed deeply, to break up glan-

dular enlargement. Oil or vinegar is then applied, to neutralize the

redundant alkali; so saving the surrounding parts; and the whole is

covered with a poultice.

Chronic Abscess.

The formation of chronic abscess is a comparatively slow process,

in all respects ; most liable to occur in those of feeble constitution ;

and produced by inflammatory disease, which is either chronic or

subacute and transient. The attendant symptoms—redness, pain,

swelling, tension, heat—are comparatively trifling; some of them

may be altogether absent ; and the progress, whether superficially or

in any other direction, is tardy. Indeed it is probable that in the

truly chronic abscess, enlargement of the suppurated space never occurs

by ulceration, but is effected merely by condensation, and by interstitial

and continuous absorption of the surrounding parts ; unless, indeed,

acute accession supervene. There is little or no surrounding exuda-

tion of fibrin, further than what is necessary to constitute the pyo-

genic membrane ; and by this circumstance the enlargement of that

membrane, along with condensation of the surrounding parts, is mani-

festly favoured. The pyogenic membrane, being more leisurely
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formed, is more fully developed, more highly organized, and probably

possessed of both absorbent and secerning power to a higher degi-ee

than in the acute abscess. The pus is thin, its serous portion pre-

dominating largely over the globules ; and this circumstance, conjoined

with the gi-eater efficiency of the lining membrane, renders the con-

tents of a chronic abscess comparatively much more amenable to

absorption. We have no hope of curing an acute abscess without eva-

cuation ; in the chronic, discussion is not unlikely to prove successful.

Sometimes the liquor puris is absorbed, while the solid particles

remain in a compact and condensed form. Such an occurrence, for

example, is by no means uncommon in the testicle.

It may be imagined that the disappearance of abscess by absorption

of its contents, though a desirable result as x-egards the part, may be

fraught with danger to the system ; from admixture of noxious fluid

in the circulation. But it is to be remembered that the process is a

very gradual one, and that the fluid absorbed is probably altogether

of a serous character ; and further, that such absorption previously to

an external opening having been made, is much safer than when atmo-

spheric contact has been permitted—an apparent eflfect of this being to

deterioi'ate the purulent fluid. Sudden suppression of discharge, and

direct admixture of pus with the circulating blood, are likely to be

followed by serious constitutional disorder, as already stated (p. 176);

but by the gradual absorption whereby disappearance of an unopened

chronic abscess is effected, the system is usually little if at all disturbed.

Chronic abscesses are found to vary, from the smallest size, to

cavities capable of holding two or more pints of fluid. When deeply

seated, the very indolence of their nature ensures their attainment to

huge dimensions, should their progress be unqualified by treatment. In

all cases, approach to the surface is slow ; for, the accumulation of pus

being very gradual, pressure is not likely to increase so as to occasion

ulceration
; and, as already stated, there is comparatively little sur-

rounding fibrinous deposit to hem in the secretion as it does accumu-
late—a circumstance which renders the occurrence of tension and
pressure all the more improbable. Hence it is characteristic of the

collection to enlarge almost equally in all directions, without the ten-

dency to point which is observed in acute abscess.

Treatment.—AVhen the abscess is small; stationary, or nearly so;

or of itself shewing signs of recession by absorption ; and more espe-

cially if so situated as to render the avoidance of deformity by cicatrix

extremely desirable—discussion is by all means to be attempted. The
general system is to be put in good order, particularly as regards the

secretions ; the patient is to be denied much liquid of any kind, and
enjoined to live sparingly on dry food ; and exhalation may be at the
same time increased. For seeing that the blood must, in its normal
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State, be more ov less sei-ous in character, the frame may be compelled,

as it were, to maintain this essential condition by absorption of its own
fluids. The iodide of potassium is cautiously administered internally,

beginning with small doses ; and a direct stimulant to absorption is

applied to the part. This last indication may be variously fulfilled.

The Emplastrum gummosum, or the E. Hydi'argyri, or a plaster com-

posed of equal parts of each, may be applied ; or the surface may be

lightly and repeatedly blistered. But, on the whole, the preparations

of iodine are preferable to all others; either in the form of ointment,

or in that of simple solution. Experience is somewhat adverse to the

former, more especially when combined with fi-iction, as it usually is

;

over-stimulation is apt to occur, the vascular system is roused as well

as the absorbent, and chronic disease is converted into acute under very

unfavourable circumstances. It is better to pencil the part frequently

with the ordinary tincture of iodine, or with the following solution
;

Iodine, a scruple ; iodide of potassium, two scruples
; water, an

ounce—increased or abated in strength according to circumstances.

Even with this application caution and watchfulness are necessary

;

and should signs of over-excitement appear, it must of course be

at once desisted from ; not to be resumed until the chronic state has

been again established. Usually the skin becomes brown, cracks,

emits serum, and is somewhat painful; but such uneasiness, when
merely integumental, is not to arrest the use of the remedy ; for, usu-

ally, while such is the state of the surface, tbe soft tumour beneath is

found to be satisfactorily diminishing. Often thick crusts of hardened

cuticle form during the use of this application ; becoming only partially

detached. They should be removed from time to time, so as to expose

the recent formation beneath to the thorough operation of the remedy.

A sea-voyage, more especially when somewhat protracted and rough,

has been found effectual in discussing small chronic abscesses ; as in

the neck, or groin
; perhaps in consequence of the profuse and con-

tinued exhalation from the general mucous surface, along with absti-

nence from almost all ingesta (which such uncomfortable circumstances

usually produce), favouring absorption in a remarkable degree.

When a small chronic abscess is not stationary, but steadily enlarg-

ing ; and more especially when it is situated in an important neigh-

bourhood—it should receive the same treatment as if it were acute.

That is, free, early, and dependent incision ;
leaving the part to gra-

nulate and cicatrize.

Chronic abscess, when large, may be treated in two ways. 1
. It

may be dealt with as if acute. But in this there is some danger. The

large pyogenic surface is certain to inflame, under the double stimulus

of wound and sudden admission of atmospheric influence; and this

inflammation is apt to be of a violent and intractiible nature—entailing
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acute ulceration ;
discharge of much unhealthy matter takes place,

usually more or less mixed with blood ; and tliere may also be infil-

tration into the tissues around, through breach of the pyogenic barrier.

Constitutional irritation, of a gi'ave kind, necessarily follows such local

mischief. And, accordingly, after incision, the treatment should for

some days be very soothing, watchful, and guarded, as regards both

part and system ; that such disaster may be if possible avoided, or at

all events limited to a moderate and tractable form. After the period

of danger has passed, the ordinary treatment of a granulating wound

is to be pursued
;
bearing in mind that constitutional support will be

sooner required than in the after-management of acute abscess.

But when, in the case of a large chronic abscess, the state of system

is such as to indicate intolerance of inflammatory invasion, along with

susceptibility to its attack—as is often the case—the other mode of

treatment should certainly be attempted.

2. Our object is, bythe subcutaneous and valvular form ofan evacuat-

ing incision, to prevent atmospheric contact with the interior of the cyst.

Inflammation of the cyst, and parts adjacent, is what we dread ; and

the cause of this, as already stated, is the double stimulus of incision

and unwonted atmospheric influence ; the latter being probably the

more potent of the two. If the latter cause be abstracted, the former

may be neutralized by rest and soothing treatment ; and inflammatory

disaster is averted. An incision, merely through the skin, is made
about an inch, or an inch and a-half, from the point at which we
intend to penetrate the cyst. Into this wound a finely-pointed long

trocar and canula are inserted, and pushed gently along beneath the

integument ;
until, having reached the point of puncture, an elevation

of the handle plunges the instrument through the pyogenic membi'ane.

Assured of the canula's extremity being fairly lodged in the cavity of

the abscess, we cautiously withdraw the trocar. The canula, where
it projects from the wound—about an inch and a-half from its external

orifice—is furnished with an accurate stop-cock ; and so soon as the

point of the retreating trocar has cleared this—as is indicated by a
mark made on the shaft of the trocar, for this purpose—the stop-cock
is turned, and the trocar wholly withdrawn. A small exhausting
syringe, neatly fitting the canula, and furnished with an ejecting tube,

is then applied; the stop-cock is turned open, and by play of the
syringe the purulent contents are slowly and gently evacuated. This
having been eftected, the syringe is removed, the stop-cock having
been again shut; and the canula is cautiously withdrawn—the fore-

linger of the left hand following closely on its retreating point, so as
to shut up the wound, and effectually prevent the admission of air.

The wound's orifice is then covered with simple and tenacious dressing.

Nothing is better than a small portion of porous lint, saturated in col-
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lodion, whicli is made to dry rapidly ; and which, when dried, forms

a protecting crust, at once adherent and impermeable. The track is

likely to close by the first intention. It has been proposed, in order

to make the procedure more certain, to perform such manipulations

under water ; but due attention to all the steps of the operation, as

just described, will render all other precaution against the air's admis-

sion quite unnecessary.

If no such instrument as I have described be at hand, valvular

puncture may be equally well made with a common long trocar and

canula. But during the escape of pus, especial care will be required

to prevent, if possible, entrance of air ; and with that view it will be

prudent to stop, while yet the matter is flowing freely ; leaving the

cavity of the abscess but partially evacuated. It is during the salta-

tory interrupted gouts, at the end of an ordinary abstraction, that air

is so apt to enter.

While the contents of the abscess are being gradually withdraAvn,

moderate and uniform compression should be applied to the part from

without, to atFord a compensatory support for that which is removed

from within ; and, after healing of the wound, this external support

should be for some time continued. The precaution is as necessaiy as

in tapping for ascites. If it be neglected, hemorrhage, by giving way
of venous or capillary coats, is iiot unlikely to occur ; the admixture

of blood leads to deterioration of the discharge, acts as a foreign body,

and kindles the adverse inflammatory process which we are so anxious

to avoid. By such pressure, also, centripetal contraction of the sur-

rounding parts, along with shrinking of the pyogenic membrane by

interstitial absorption, is favoured ; and purulent accumulation is thus

vitally, as well as mechanically retarded.

When reaccumulation has occurred, we do not wait for any approach

to the former dimensions ; but at an early period repeat the valvular

tapping, at a different point, or at the same—should that seem pi'efer-

able. One or two repetitions may be required, ere the disease is over-

come. But, on the other hand, after even a single performance the

cavity may have wholly contracted, and absorption may have removed

the remaining component parts of the abscess—solid as well as fluid

;

or the abscess may have so far diminished in size, as to render recourse

to the ordinary treatment, by direct incision, both safe and elfectual as

a means of completing the cure.

The Abernethian mode of treating chronic abscess—at one time

much in vogue—consisted in making a small direct puncture into the

cavity, partially withdrawing the contents, sealing up the wound with

a view to adhesion, and repeating this operation frequently, so as very

gradually to effect contraction of the cavity. Sometimes it proved

successful ; more frequently it failed ; in all cases, it was tedious and
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troublesome. Air was admitted, the wound often failed to heal, fre-

quent repetition was essential. It is now almost generally abandoned,

as inferior to one or other of the modes here described.

Should the valvular mode fail ; that is to say, should inflammation

supervene, in consequence of accidental admission of air, or from any

other cause, an instant transition must take place to the other mode of

procedure. A free and direct incision must be made into the abscess, so

as at once to evacuate all the contents. The subsequent excitement will

probably be severe, and perilous to the system ; yet it is to be unhe-

sitatingly encountered, as the less of two evils. For were closui-e of

the oblique wound maintained under such circumstances, the consti-

tution would be certain to suffer to a much greater extent. A bad

kind of purulent fluid is secreted from the inflamed surface ; the general

contents undergo chemical as well as vital change, in consequence of

the presence of atmospheric air ; and if such matter be kept pent up

within the cavity, absorption of noxious matei'ial, both in the gaseous

and fluid form, is inevitable, inducing a grave amount of irritative

fever, probably tending towards a typhoid result.

Sometimes—indeed not unfrequently—the cavity of an abscess con-

tracts only to a certain extent ; and then becomes stationary, or begins

to extend in an opposite direction. This may happen in the acute

form ; but is much more likely to occur in the chi-onic. The opening

which was originally dependent, and sufficient for effectually draining

the whole space, may in consequence become insufficient; and a new
aperture—or Counter-opening, as it is termed—consequently becomes
necessaiy. It is made in the same way as the original opening ; its

site being chosen so as, along with the original, to command a complete
drainage of the cavity in every part. It may happen that when the

abscess has been large, undulating in its outline originally, or prone to

subsequent extensions, two or more such counter openings may be
requu-ed. In abscess of the scalp, for example, a plurality of wounds is

often essential to efficient drainage. But, in the majority of cases, if the
original opening have been well placed, and the rest of the treatment
judiciously conducted, not even one additional incision need be made.

Sometimes the cavity fails to contract obliteratively, notwithstanding
that the opening is in every way suitable. It may be that the pyogenic
membrane is yet entire, secreting pus, and forming no granulations.

Or granulation may be simply defective, and the centripetal movement
of the original textures exhausted. Under such circumstances, we
desire to excite inflammation. In the one case, it will disintegrate the

pyogenic membrane by an ulceration ; in both, it will bring fibrin to

the part, which, on subsidence of the inflammation, will become more
or less plastic, will be converted into granulations, and will hasten
reparative completion. If there be but one opening, stimulating injec-

o
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tions, varied in strength according to circumstances, may fulfil ilie

indication
; aided by continued pressure. If there be two openings,

a few threads of silk may be passed through, and retained in the track

for some days, after the manner of a seton, until the required amount
of excitement has been obtained.

Sinus.

When the cavity of an open abscess has by contraction dwindled

down into a mere canal—that is, a space in which longitude far pre-

ponderates over breadth—lined by a perfectly-formed and well-acting

pyogenic membrane, the condition is termed a Sinus. Not unfre-

quently, fibrinous deposit continues exterior to the secreting membrane
;

rendering the parietes of the canal thick, and of almost cartilaginous

hardness. The discharge is thin, containing few globules ; and re-

sembling rather a depraved mucous than a truly purulent secretion.

Left to itself, this state of matters might continue for a very long

period. The obstacles to healing are—existence of the adventitious

lining membrane, and the action being simply secerning instead of

reparative.

The first thing to be done, is to ascertain the extent and form of

the sinus ; and whether it be single, or connected with one or more

collateral branches. For this purpose, the ordinary silver probe is

used
;
blunt-pointed, and pliable ; and passed with all gentleness, yet

with a curious care—so as to avoid perforation of previously sound

texture, at the same time obtaining an accurate cognizance of the exist-

ing space. But, generally speaking, the former error is chiefiy to be

guarded against ; as being both the more serious and more likely to

occur. The probe has not unfrequently been passed forcibly beneath

sound fascia, or through intermuscular areolar tissue previously un-

broken ; and, on withdrawal of the probe, the knife has followed in the

artificial track, making a cruel wound where no wound Avas required.

Treatment of Sinus.—We are first to inquire whether there exist a

cause whereby complete closure of the abscess has been prevented, and

the reparative process has been lowered to the merely secerning. Such

will not unfrequently be found. It may consist of foreign matter

lodged in the part ; inti'oduced from without—and probably the cause

of the original abscess, as well as of this subsequent degeneration ; or

it may be a decayed portion of the frame itself—as dead portions of

bone, tendon, or fascia ; or it may be formed by perversion of a normal

secretion—as salivary, urinary, and intestinal concretions, escaped

from tlieir original site. If lodgment of such matters have induced

the original infiammatory disturbance, it is not unlikely that ihey may

escape along with the first contents of the abscess; when this is freely
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opened, whether artificially or by Nature. For such is the mode

which she adopts for their extrusion ; matter is formed around them,

and with this they are floated out, as it were, through the evacuating

aperture. But the extrusion may either fail altogether, or be but

imperfectly performed ; and any foreign body, remaining impacted in

the part, will not fail to prevent entire contraction of the open abscess

;

so establishing the condition ofsinus. When such palpable cause can be

found, accounting for the origin and continuance of this morbid state,

it is in the first instance to be removed. In effecting this, by probe,

forceps, or scoop, some little injury is necessarily inflicted on the parietes

of the canal
;
they bleed, are painful, and inflame ; and the inflam-

mation may be such as to disintegrate the lining membrane, and bring

sufficiency of fibrin for active granulation. After extraction of the

foreign matter, therefore, it is well to Avait for a little ; for this act

may of itself prove suflBcient to establish a cure. If not, stimu-

lating injection may afford the aid required, in the way formei'ly

mentioned (p. 193).

StiU failing, pressure is had recourse to ; not carelessly ajsplied,

but with a little management, suited to the end to be obtained. In

the first place, we presume that the extent and form of the sinus, or

sinuses, have been accurately ascertained. Over the track is applied

a well-fitting firm compress ; retained by bandaging, so as to make
direct and tolerably severe pressure on the whole of the secreting sur-

face—severe because intended to induce inflammation, which in its

turn is to effect ulcerative disintegration of the pyogenic membrane.

The desired inflammatory result having been obtained, pressure is

removed, until inflammation and ulceration subside, and granulation

commences. Then it is reapplied and continued, but with much less

intensity; the object being merely to afford support to the granulating

surface, and prevent accumulative retention of purulent fluid.

Should pressure fail—as it may do, the part being so dull as not

sufficiently to obey the inflammation-seeking stimulus—then a more
severe remedy awaits us ; incision. Again supposing the probe to

have been carefully and skilfully employed, it is followed by a probe-
pointed bistoury

; whereby the sinus is to be laid open throughout its

whole extent. Usually it is superficial, and consequently not in the

near neighbourhood of important parts; hence such wounds, even
when extensive, are seldom attended with troublesome hemorrhage or

any other hazard. Should blood-vessels, or other important textures,

lie in the way, they are of course to be avoided. The incision will

certainly be followed by inflammation throughout its whole extent;

for to ensure this, and prevent adhesion at any point, a slip of lint is

placed in the track, and retained until suppuration is established. By
inflammation, the secreting surface is broken up and undone ; the struc-
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lure of gnimilalion is rfiised on its ruins and in its stead ; the part lias

been converted into the condition of an ordinai-y granulating wound,
and we have only now to tend this process ; ensuring that it advances
steadily and uniformly from the bottom, by preventing premature
closure of its surface.

\Vlien sinus is both deep and extensive, it is neither neces.sary nor
expedient to incise its whole space. Treat the outer half, at least in

the first instance ; and the probability is, that the inner portion will

join the other in the inflammatory and curative results.

Fistula.

By this tei-m is meant a further contraction of the sinus, with con-

solidation of its parietes. The abscess has now degenerated into a

Fig. 33.

mere tube ; with hard, thick walls ; and often presenting a pouting

orifice. The discharge is still watery; but ever and anon purulent

reaccessions are apt to ensue.

For this state of things there is almost always a maintaining cause
;

to be found, and removed. Some foreign substance is lodged, as in

sinus ; and is to be taken away ; by incision, if necessary. Or there

may be some change of structure at fault ; the result of a former inflam-

matory process. Thus, Fistula in perineo usually depends on stricture

of the urethra ; and if this latter be removed by suitable treatment,

the fistula cures itself ; it gradually closes and dries.

If, on removal of the maintaining cause, the fistula still remains

open, then the lining membrane is destroyed, and contraction favoured,

either by the use of incision as in obstinate sinus ; or—what is often

better—by a heated wire, applied accurately to the whole track. In

the eschar the lining membrane is included ;
and, on its separation, the

Fig. 33. Example of Fistula. F. in perineo.
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granulating surface of a burn remains—sure to bring contraction in

its healing, as will afterwards be seen. One application may suffice.

If not, repetition is made ; but only at long intervals. It is the second

effect of the burn that we desiderate—not the first ; the healing and

contracting, not sloughing and ulceration. Frequent use of the cau-

tery would but enlarge the aperture we seek to close.

Constitutional Treatment of Abscess.

Throughout the whole of such local management of abscess, and

its results, it is most essential that the state of the system be duly

regarded. During progress and persistence of the inflammatory pro-

cess, antiphlogistic regimen is enjoined, and a selection probably made

of some of the simpler antiphlogistic remedies—as aconite or antimony,

with moderate purging. When the suppurative stage has been fairly

established, all lowering agents are to be dispensed with ; and by and

by support is given to the system, that it may bear up under the spoli-

ative discharge, and under the tendency to hectic which that neces-

sarily induces ; such support consisting of food and drink, gi-adually

increased in generosity, and followed if need be by tonics and stimuli.

Treatment of Hectic.—Hectic fever, the nature and symptoms of

which were formerly considered (p. 12), may be connected or not with

suppuration ; most fi-equently it does occur in connexion with the

exhausting discharge, or with the structural change in important

parenchyma, which suppuration usually occasions. Whatever the

cause, it is very plain that this, if apparent and capable of being

removed, should in the first instance be taken away
; or, at all events,

that means should be adopted towards the attainment of this end.

Thus, if the febrile disorder attend on a copious discharge of pus from

a large surface, as after direct incision of an extensive abscess, our
object will be to moderate this discharge

;
and, by favouring granula-

tion to the best of our ability, to expedite contraction and cicatrization.

This will be effected by such management of the part as has been
already mentioned; supporting also the system by food and tonics,

that it may in the meanwhile endure spoliation until the salutary

local change be completed. Such removal of the cause will be slow

;

yet not the less effectual.

Were it in our power to obtain sudden drying up of a purulent

discharge to which the system has been long accustomed, we should
not avail ourselves of that privilege

; knowing that such an event
would be almost certainly followed by irritative fever of a formidable
kind (p. 176).

If the hectic cause be hopeless change of structure in a limb, con-
nected or not with suppuration, it is removed by a more summary
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process—amputation ; for it is better to lose a part of the body, than

to peril the existence of the whole. The shock of such an operation,

on a frame already worn and weak, is no doubt considerable. Yet it

is surprising to observe how well it is usually borne ;— as if Nature

had for some time contemplated, and even desired, to part with the

diseased portion of the frame ; whose loss, consequently, creates less

disturbance than in the case of traumatic or other sudden amputations.

When the shock has passed, amendment is commonly found most

marked and satisfactory ; the pulse may have fallen twenty or thirty

beats ; all the febrile symptoms have abated—and may not return.

For some time after an operation, undertaken for relief of an urgent

hectic, life may quiver in the balance, lightly poised. The cause

for anxiety is great. Yet the treatment should be mainly expectant.

The judicious surgeon is well contented to remain a passive though

anxious spectator : he knows that the affair is much too delicate

for the interference of his comparatively clumsy hand, and wisely does

little more than await the far more dexterous working of Nature.

The inexperienced and unskilful, on the contrary, is likely to deem it

his duty to be then as well as at all other times busy ; he plies sedatives,

restoratives, tonics, stimulants
;
and, in consequence, the balance may

be quickly turned—but not in favour of the patient.

What may be termed the general treatment of hectic, is conducted

according to the principles formerly explained as applicable to consti-

tutional irritation; of which, hectic is but a form (pp. 16 and 56).

The system is succoured by food and tonics ; mild opiates are given

to procure sleep, and calm restlessness and other nervous excitement

;

mineral acids, to check profuse and impotent perspirations ; astringents,

to check the tendency to diarrhoea, unless when this is dependent on

mucous ulceration ; and lastly, stimulants, should sinking threaten to

ensue. Never forgetting, in regard to the last mentioned class of

remedies, that all depends on their mode of exhibition ; if in large

doses, with long intervals between, the fatal issue is likely to be accel-

erated ; it is from small doses only, oft repeated, and each carefully

watched in its effects, that a fortunate event can be expected (p. 57).

Diffuse Abscess, or Pundent Infiltration.

Abscess is said to be diffuse, when the suppuration is not surrounded

and limited by plastic fibrinous exudation; and when consequently

the pus—in such circumstances of a tiiin, apparently unhealthy, and

perhaps acrid nature—is, so soon as formed, readily infiltrated into (he

surrounding texture, open and unprotected ; with a result most disastrous

to the part, and oppressive to the system (pp. HI and 120). Areolar

tissue is broken up, disintegrated, killed ;
integument is undermined.
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and subsequently sloughs ; and the suppurated space is rapidly and

greatly extended. For, the infiltration of such pus acts as a fresh excit-

ing cause of an asthenic inflammation, similar to that from which itself

sprung; and so the process of infiltration, suppuration, and destruc-

tion, may be prolonged almost indefinitely. This is bad enough, sup-

posing the affection to be limited to the surface ; but, although usually

commencing there, it is apt to extend in depth as well as superficially ;

and the deeply-seated result is all the more serious, in proportion to

the greater importance of the parts implicated. The attendant con-

stitutional symptoms ai'e those of irritative fever, sometimes typhoid.

Treatment.—The local indications are— 1. To arrest the inflam-

matory process, if possible, ere it has I'eached the suppurative crisis.

This is difficult. For the disease is asthenic, and the progress is rapid

essentially ; else the surrounding and limiting circle of fibrin would

not be deficient. The resolutive attempt is to be made, however, Avhen

circumstances permit, by antiphlogistics early and actively employed.

The most potent of these is incision, practised early ; with the view of

evacuating not pus, but plasma, at the same time abstracting blood

effectively. 2. When matter has formed (and too often it does form,,

in spite of our efforts to the contrary ; and, more frequently still, it has

formed before our attention is called to the part) our object is to eva-

cuate what is already there, to limit inflammation and thereby prevent

further purulent secretion, to save the surrounding parts from infiltra-

tion, and to gi-ant an opportunity of escape to that portion of texture

which may have already perished. All this can be accomplished by
one proceeding, and by that only—incision. A bistoury is passed

freely into the infiltrated part, throughout its whole space ; making
one or more wounds, according as the extent of the infiltration may
demand. The fluid already formed readily escapes, and along with it

a considerable quantity of blood ; by this bleeding the vessels concerned

in the morbid process are directly rifled of their contents ; the probabi-

lity is, that inflammation will in consequence subside ; and subsequent

formation of pus in the part originally affected, as well as continuous

extension of the disease to neighbouring parts, will be either diminished

or altogether arrested. After bleeding has ceased, a light poultice, or

the water-dressing, is applied. Suppuration for a time is tolerably

profuse ; for ulceration is necessarily in progress, to detach the areolar

tissue which had perished ere incision came to its relief. In no long
time, however, the slough is separated, and comes or is brought away

;

gi-anulation is begun, the discharge becomes less copious and more
laudable, the wound fills up, and cicatrization is duly completed.

In this disease, it is very plain that incision, as already stated,

should be practised at an early period ; so soon as we are satisfied

that infiltration is begun. The longer the delay, the greater the
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danger to texture; and the gi-eater the destruction to texture, the
more serious the disorder of the system. This mode of local bleeding
is the most likely means of arresting the advancing process, and so pre-

venting suppuration altogether, except at the mere line of wound ; a
practice which will be more fully stated when treating of phlegmonous
erysijjelas.

After incision, the local treatment is as for an ordinary suppurating

wound ; applying early, gentle, and uniform support by bandaging, to

prevent further infiltration of accumulated discharge
; favouring cohe-

sion of the partially undermined parts, now freed fi-om their foreign

fluid ; and accelerating the general process of granulation.

The Irritative Fever (p. 14) is best treated by effectual and early

removal of its cause ; that is by the local management just detailed.

Often little else is required. During the first, or partially sthenic

period of the symptoms, antimony, belladonna, or aconite, may be given

cautiously ; softening the pulse, and allaying those symptoms of the

febrile disorder which border on the inflammatory type. Afterwards,

the period of debility having arrived, the same manner of treatment is

requu-ed as for hectic, or constitutional ii-ritation in general—into

which form of disease the case has then in truth lapsed.

Secondary Abscess.

By Secondary or Consecutive Abscess I mean the formation of pus, not

in the onward course of a main inflammatory attack ; but during its

recession, or after it has altogether disappeared. The event is more

frequently observed in connexion with the erysipelatous than with any

other form of inflammatory affection ; and more frequently in hospital

than in private practice. An Erysipelas—it may be of the simplest

kind apparently—has run its course ; all trace of it is rapidly fading

away ; or even some days may have elapsed since there was any sign

of the disease either in part or system. The patient feels, and is

thought, well and recovered. But, unexpectedly, a shivering occurs,

the pulse again rises, and the tongue fouls and dries as before ; fever

advances; and soon our attention is directed to painful swelling,

either in the part originally affected, or at some distance fi'om it—most

frequently on the inner aspect. In erysipelas of the face, it is in the

loose texture of the eyelids that wo may expect the swelling ; in ery-

sipelas of the thigh it is on the inside of the limb, or in the groin ; in

erysipelas of the ai-m, it is on the inside of this, or in the axilla. But

a few hours before, all may have seemed quite healthy ;
now the bulge

is con,siderable ; it is full of pus, usually of a thin kind ; and the col-

lection is rapidly on the increase ; areolar tissue readily giving way

before it, and skin becoming undermined ; for the disease is asthenic.
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and there is a want of limiting plasma. Such abscess may be single
;

sometimes there is more than one. Most commonly, the iilurality is

not contemporaneous but successive. One is opened to-day ; another

shews itself on the morrow ;
that, too, is dealt with, and a third appears.

I have seen in one limb twelve such abscesses, in less than the same

number of days. If neglected, they rapidly enlarge, ultimately giving

way ; and serious constitutional irritation may follow. If opened early,

suppuration usually ceases to extend, and the wound speedily contracts

and heals.

The cause of these formations it is not easy to determine. It may
be the mingling of pus with the blood : more probably, however, they

depend on some more subtle poison there ; similar to, if not identical

with that which induces erysipelas, and other asthenic disorders.

Often the phenomenon may be observed in cases where not a drop of

pus had formed before—fi'om abscess, wound, or sore; and where

there was no sign of inflammatory affection either in lymphatics or in

veins. And therefore, in such circumstances, it is not easy to under-

stand how purulent admixture could have occurred. Often we have

to blame—and that on good gi'ounds—an accidental crowding of the

ward, and an unhealthy season.

Whatever the cause, the disease is both troublesome and formidable.

With a view to prevention, the erysipelatous patient is tended carefully,

during convalescence, and after ; the state of the general seci-etions

being specially regai'ded. Admission of pure air is most important

;

and, if need he, for the fulfilment of this indication, change of locality

is enjoined. So soon as the swelling appears, opening should be in-

stantly practised ; and, in the after-treatment, it is to be remembered
that the part will soon shew an intolerance of fomentation, poultice,

and other relaxing remedies (p. 185). Constitutionally, there will be

little need for antiphlogistics ; alteratives and tonics come in their

stead. There is some ground for the belief that chalybeates, dui-ing

convalescence fi'om erysipelatous attacks, have the power of control or

prevention.

When Secondary abscesses occur in numbers, and at once, they

are termed Multiple abscesses; and are then supposed to be dependent
on purulent infection. In fact, they are but a part of the signs of that

formidable disease, called Pycmnia.

PijcBmia.

By this term is understood a peculiar and formidable constitutional

disturbance, supposed to be dependent on the admixture of pus in the

circulating blood. At the same time, however, it is right to state that

examples are not unfrequent of symptoms closely similar in kind and
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urgency, in connexion with which admission of pus into the circulation

cannot be traced. When the purulent admixture does occur, it is

direct ; not by absorption. For, as formerly stated (pp. 112 and 17.0),

there is good reason to believe that pus globules cannot pass through

the vascular walls entire ; it is the serum alone which thus regains

the vessels' interior. And it is generally understood that absorption

of merely the serous part of pus is not likely to be followed by grave

consequences ;
unless, indeed, it have previously undei'gone some

decided change from the ordinary normal condition.

Pus may be admitted into the vessels, in various ways. In a sup-

purating wound, venous orifices may be free and gaping ; and pus may
be unwisely forced to remain accumulated there. During the progress

of unhealthy ulceration, venous canale may be opened into. Lymph-
atics, inflaming, may feed themselves with pus. But, above all, sup-

purative phlebitis cannot fail to cause purulent pollution of the blood

both rapidly and to great extent, if unfortunately the inflammation be

of that kind in which the exuded pus is not limited by solidification

of the vein's contents. If, in addition to mere purulent admixture,

there be putrefaction or other deterioration of the pus itself, or the

presence of some other poisonous morbific agent, then the symptoms

may be expected to prove especially untoward and unmanageable.

How the pus acts deleteriously, it is not easy to determine. It

may be by exerting a poisonous influence on the blood, and thence on

the whole frame. But there is good reason to believe that the cor-

puscles act somewhat mechanically
;
becoming obstructed in the capil-

laries ; and operating there as exciting agents of intense inflammation,

which is asthenic, and runs rapidly on to suppuration ; occurring in a

part and system of diminished vital power, and disposed to evil

results.

The symptoms have been graphically described by M. Sedillot :

—

" A patient is attacked by suppuration ; when suddenly, either with-

out any premonitory symptom, or some days after a hemorrhage, a

diarrhoja, a diffuse inflammation, a phlebitis, an erysipelas, or a painful

engorgement of a wound, a more or less violent shivering fit comes on.

Frequently there is observed a general trembling, chattering of the

teeth, a drawing in of the limbs towards the trunk, and a morbid dimi-

nution of temperature of the skin
;
speech is diflicult, the words uttered

being short and interrupted ; the eyes are hollow, and the features con-

tracted ; the countenance is of a leaden or yellowish colour ; the i-espi-

ration frequent ; the pulse small, soft, and rapid, and an instinctive

sense of great peril is presented. The shivering ceases after a period

varying from ten to forty-five minutes ; the warmth of surface returns,

and a slight transpiration is established. Erratic shiverings, however,

return, and not unfrequently at the same hours as in the first instance :
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the wound dries up, or the suppuration becomes greyish and foetid ; the

surfaces of wounds assume a witliered, flabby aspect ; the bones become

denuded, and ill-conditioned ulcers arise or extend. The patient seems

as if exhausted by fatigue, and plunged into a kind of coma vigil, with

occasional delirium, or into a deep stupor ; the inspirations are made

laboriously, and become more and more accelerated, so that thirty,

forty, and fifty per minute are counted ; the breath exhales a purulent

odour; subcrepitating rales are heard in the chest, the aii' also not

seeming to reach the minuter bi'onchial ramifications ; the skin

becomes daily more earthy, yellowish, generally as if jaundiced; arti-

cular pains, with swelling and intro-synovial effusion, manifest them-

selves successively in the various joints ; one or both of the calves may
become the seat of * considerable swelling, attended with great suffer-

ing ; and sometimes severe stitches in the side of the chest force cries

fi-om the patient. The tongue becomes dry ; the lips and teeth are

covered with a fuliginous paste ; the belly is tender, the pulse tremu-

lous and rapid, subsultus agitates the limbs, the eye looks dull, the

cornea has lost its polish, the bladder is no longer emptied, partial

paralyses may manifest themselves, the voice is lost, and the patient

dies from the fourth to the eighth day in a state of extreme emaciation,

and after a prolonged struggle. These ai-e the most common traits of

purulent infection, but it is seldom that we find them all present."

" Any wounded person having a suppurating wound, in

whom irregular shiverings, difficulty and frequency of respiration, a

leaden or icteric colouring of the integuments, great prostration of

strength, and sudden wasting, manifest themselves, is, in our eyes, the

subject of pyssmia. We would deliver the same opinion, if, in the

absence of shiverings, the above-named symptoms were present,

together with a drying of the wound, or a changed character in its dis-

charges. The existence of an ascertained phlebitis allows of our pro-

nouncing upon the invasion of pyasmia, the moment the local symptoms
become complicated -with shivering, prostration, yellow colouring of
the integuments, and altered respiration. Arthritic pains and effusions,

disorders of the nervous system, the typhoid appearance, induration,

or abscess of the calves, &c. &c., add but additional degrees of cer-

tainty to our diagnosis."-]"

During life, pus may be detected, in most cases, in the blood, by
means of the microscope ; although here there is an obvious source of
fallacy, in consequence of the great difficulty of distinguishing pus
globules from the normal colourless corpuscles of the blood. After
death, abscesses are found in tlie lungs, liver, spleen, brain, kidneys,

• In tlie original it is "peu considerable;" but, iiccordiiig to my experience, the
" peu" should be an error of the press. Tlio .swelling is often great.

t British and Foreign Medico-Chirurgical Review, October 1849, pp. ,3,54..-)0.
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heart, pleura, joints, muscles, subcutaneous areolar tissue.* The
lungs are by fer the most frequent site ; and there, in addition to

suppuration, patches of less advanced inflammation may also be

found. Of muscles, the sural mass, the deltoid, and the pectorals, are

.those most frequently involved. Wherever situated, such abscesses

are almost never single : internally, they are seldom even few in num-
ber ; often they may be counted by hundreds, in the aggregate.

Treatment is more hopeful in prevention than in cure. Avoiding

the exciting causes of erysipelas and phlebitis
; moderating ulceration

in sores ;
keeping wounds light and free, so as to prevent accumula-

tion of matter within ; having no crowding of wards, community of

dressings, or sources of mephitic vapours—in short, rigidly enforcing

Hospital hygiene.

When the evil is traceable to a suppurating surface within reach,

some have confidence in applying the actual cautery freely to this

;

with a view of cutting off the noxious supply.

For the constitutional symptoms no fixed plan of treatment can be

laid down. We are guided by the general therapeutic principles appli-

cable to constitutional irritation (p. 56).

Prognosis is doubtful. Some patients emerge happily; bearing

nothing but the scars of external abscesses ; others escape Avith life, but

permanently damaged in both trunk and limb ; many sink and die.

For the literature of Suppuration, the same references may be used as for Inflam-

mation in general. In connexion with Secondary Abscess and Pyjemia, see Velpeau

;

Revue Medicale, torn. iv. 1826 ; Arnott on Inflammation of the Veins, Medico-Chirurgical

Transactions, vol. xv. 1829 ;
Cruveilhier, Diet, de Med. et de Chir. Prat. tom. xii.

;

Dance, Archives Generales de Medecine, 1828-29 ; Castelnau and Ducrest, Memoires de

I'Academie de Medecine, tom. xii. 1846 ; British and Foreign Keview, Oct. 1848, p. 382.

Sedillot, de I'lnfection Purulente, ouPyoemie, Paris, 1849 ; British and Foreign Medico-

Chirurgical Review, Oct. 1849, p. 349
;
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CHAPTER V.

—

—

ULCEKS.

These are breaches of continuity effected by ulceration (p. 113); and

may occur in any texture, though in some more readily than in others.

At present, we have only to do with those which affect the surface ;

situated in the skin, or in the areolar tissue beneath, and seldom impli-

cating the deeper parts. They are every-day occurrences in the

practice of surgery ; and as such are apt to be regarded lightly by

the student, or perhaps even by the junior practitioner. But all

should be made eai'ly to know how egregiously they eri", in such an

estimate of what in truth constitute one of the most important classes

of disease with which the surgeon has to do. The very frequency of

their occurrence renders it eminently necessary, that our art should

be weU prepared with efficient remedies ; more especially when it is

remembered, that these accidents are most likely to befall those whose

limbs are of greatest value. The rich man, even when otherwise

unhealthy, is comparatively exempt from ulcer of the limbs. The
poor and labouring man is too often ill-fed, ill-clothed, hard-worked

;

all day in the erect posture, often wet and weary, and liable to exter-

nal injury in the exercise of his calling. It is in such members of

the community, that by far the greater number of ulcers are found
;

and usually of a formidable kind. Should the disease threaten in the

rich, he lays himself up forthwith ; the suitable I'emedies are employed

—

of which perhaps rest and position are the most important
; and, in a

few days probably, the part is cicatrized. But the poor man cannot

afford to do so. His limb is ulcerated ; as yet, however, it is not very

painful, and he works on ; it gets worse, but the erect posture is still

practicable, and it is maintained ; and often it is only after the sore

has both inflamed and sloughed, rendering motion and the erect pos-

ture at length impossible, that the sturdy hearted peasant abandons

his labour, and applies for relief. In proportion to the reluctance of

his application, is his anxiety for cure. His children depend upon his

exertions for food ; and if the period of treatment prove protracted,

pinching poverty will too surely be their lot. Thus a heavy responsi-

bility may be almost daily thrown on the practising surgeon ; which
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he must be fully prepared to meet, else his portion cannot well be one
of either happiness or contentment. And as the right understanding

of a disease is, at least in one sense, half its cure, we proceed to the

consideration of this subject in detail.

There is no more serious eri-or than that of exclusively treating

disease by name, and in the abstract ; instead of inquiring carefully

into the nature of each individual sample, and bringing forward reme-

dies appropriate to each sign or symptom, as they occur. And there

is every reason to believe, that such careless generalization in practice

is found to affect the treatment of no disease more frequently than

that of ulcers. One lotion, one ointment, or one plaster or poultice,

comes to be regarded as quite a panacea ; and is used in all cases

indiscriminately—whether for benefit or hurt being a mere matter of

chance, with probability leaning much towards the latter. To avoid

such injurious haphazard in treatment, it is essential that w& under-

stand, thoroughly, the nature of all the varieties of sore. And,

towards this end, there is nothing so useful as a right classification

;

each variety shewing its distinguishing characters, and bearing at the

same time its appropriate treatment. Not that we mean to designate

each as a separate disease, but only as a separate variety of the same

disease—ulcer ; entreating the student to remember, that in the treat-

ment of such affections much care and watchfulness are required

;

inasmuch as they have a great tendency to pass from one form into

another, often by no very gradual and pi'oti'acted transition ; and that,

consequently, an application which is altogether suitable one day, may
on the next become very inappropriate.

Classification.—The following will be found to include the great

majority of ulcers. Under one or other of the varieties every example

may be arranged ; or if the exact type be not there, it will be found

somewhere intermediate, and easily deducible. 1. The simple Puru-

lent, or Healthy Sore. 2. The Weak. 3. The Scrofulous. 4. The

Cachectic. 5. The Indolent. 6. Tlie Irritable. 7. The Inflamed.

8. The Sloughing. 9. The PhageJajnic. 10. The Sloughing-Phage-

dasna.

1. The Simple Purulent, or Healthy Sore.

This is in truth an example of healthy granulation ;
supervening

on wound or abscess, or on inflammatory disintegration of a part pi-evi-

ously unbroken in its surface (pp. 1 70 and 186). The discharge is f hick,

creamy, easily detached from the granulations, almost inodorous, not too

profuse ; in fact it is laudable pus. The granula tions arc numerous, small,

acuminated, florid, sensitive, vascular ; if touched at all rudely, they

bleed and are pained ; the blood is arterial, neither profuse, nor abnor-

mal in quality ; and the pain is but tlie just appreciation of injury done
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to a healthy part, not the extreme and persistent nervous impression ol'

morbid irritation. The general sensation in the part, when not injured,

is slight tenderness, or a feeling of rawness, rather than actual pain
;

not unfrequentlj, a sensation of itching is present, to an extent even

troublesome. The granulations, when brought to a level with the

surrounding skin—partly by subsidence of this from the state of

inflammatory engorgement, partly by their own elevation—remain at

that level ; and the process of cicatrization is forthwith begun. At

this stage, the integument surrounding the

granulating surface has a slight tumescence

;

and is a little more red than in ordinary health,

being more vascular. Its free margin is fringed

by the growing pellicle of the advancing cica-

trix; usually paler than the original skin. If

the granulations are long uncovered, except

by pus—whether on account of the large ex-

tent of granulating surface, or any other cir-

cumstance tending to protract cicatrization

—

the almost inevitable result is a degeneration in the character of the

ulcer ; which comes more or less to resemble the second class, whose

characteristic is debility. This circumstance is very mucli affected by

situation ; the nearer to the centre of circulation, the more rapid is

cicatrization, and the less the tendency to degenerate. A sore on the

leg is slower to heal, and more apt to become weak, than one in other

respects similar but situate on the arm ; an ulcer of the trunk is more

favourably disposed than either.

Treatment.—This is simple, as is the nature of the sore. The part

is placed and retained in a state of repose ; and in such a position as

at once to relax the muscles implicated, and favour venous return.

Simple tepid water-dressing is applied ; the pledget of lint not larger

than is sulficient to invest the raw surface; not hot, for the object is

not to relax ; nor cold, otherwise it might prove stimulant instead of

grateful to the tender granulations. Its object is simply protective

;

assisting the purulent secretion, until the cuticular formation is com-
plete (p. 171). When symptoms of debility ensue, it must cease to be
simple, and become stimulant by medication.

When the granulating space has been diminished to a mere spot,

adventitious protective aid is often well superseded by an efixjrt of

Nature ; the secretion coagulates, and forms a dense, blackish, imper-

vious, callous crust, under which the healing process steadily advances.

It may happen, however, that even then discharge is redundant; and
if such be the case, while the crust is on all sides adherent, the cir-

Fig. 34. The healthy sore ; in process of cicatrization. Pellicle of new skin repre-
sented round the margin.
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cumstanccs are unfavourable. The sore has, in truth, been converted

into a superficial abscess ; and the confined matter, by pressure on the

tender and recent surface, re-induces ulceration there. The part

becomes hot, painful, red, and swoln ; the crust is elevated and tense

;

and, on its separation, a deep ulcerating cavity is exposed. The pos-

sibility of such an occurrence, therefore, is always to be borne in mind
;

and the part examined from day to day. A slight touch of the crust

will suffice to tell whether matter be accumulating beneath or not,

and if it be, the crust must be gently removed, and water-dressing

resumed. If there be no accumulation. Nature's protection is left

undisturbed ; it ultimately separates of itself, and on its decadence a

completed cicatrix is disclosed.

The natural crust may be artificially imitated, if itself slow to

form ; by passing nitrate of silver lightly over the part, so as to coagu-

late the secretion ; and then leaving tliis to harden and dry ; or super-

adding, to become incorporated with the crust as it hardens, a small

portion of fine lint or charpie. Or on a slight stroma of charpie a

crust of collodion may be formed (p. 170).

Or the water-dressing—simple or medicated, according to circum-

stances—may be continued until the end of the cui'e. But then comes

the question, not unimportant, how often is such dressing to be I'enewed
;

the oiled-silk raised, the lint taken away, the redundant discharge

gently removed, a fi-esh portion of lint laid on, and the oiled-silk re-ad-

justed; Avith a slight retentive bandaging if necessary? The answer

to such question is—As seldom as possible; as frequently as clean-

liness demands, and no oftener. When discharge is seen soaking

through the dressing, and beginning to drain away, renewal is had

recourse to. For not only is the condition filthy, and as such affect-

ing injuriously not only the patient but those around; but, besides,

the discharge, becoming subject to chemical change, grows irritant,

and may induce degeneration in the sore, of an inflammatory type.

There is then a necessity for change. But, until such necessity occur,

let no change be made ; inasmuch as it cannot be effected, hoAvever

delicately and dexterously, without some injury being done to the ten-

der sui'face by admission of atmospheric influence, as well as by rude

mechanical contact. And by the oft repetition of this, again inflam-

matory degeneration may be induced. The "7um{a diligentia" of sur-

gery is fraught with manifold injury ; and is an error against which the

junior practitioner should especially guard. In practical sm-<^CYy,

nothing, however simple in itself it may appear, should be done without

a good and substantial reason for its use.

Another error, at least equally pernicious with too frequent dressing,

is an affected nicety in making the change of application ;
not only

wiping away the redundancy of dischnrgo, but insisting on a perfectly
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clean abstergence of the surface of the sore itself, till it look pretty and

red ; washing, sponging, rubbing, imgating ;
thwarting Nature in one

of her most beneficial acts ;
taking away, clumsily and rudely, the

best protection of the tender surface; and invoking inflammation, or

tendency thereto, with consequent degeneration of the sore. At each

dressing, gently wipe away pus from the surrounding integument,

but do not interfere with that which covers and protects the granula-

tions ; our dressing is subsidiary to this, and ought not to supersede it.

The means whereby the cleansing is eflPected are also a matter of

some moment. Usually, it is by a sponge. But this is likely to prove

injurious
; especially in the wards of an hospital. A sponge is a thing

of some value, in the eyes of a patient or nurse ; and not to be lightly

parted with. It is used not for one patient only, but for many, or all.

It becomes soaked with discharge, of various kinds ; it is hastily and

imperfectly cleansed, after each employment ;
and, ere its daily course

is run, can hardly fail to have been the means of conveying noxious

matter to previously healthy sores ;
inducing their degeneration, and

perhaps exciting the serious complication of erysipelas. Instead of

sponge therefore, especially in hospital practice, let fine tow, lint, or

soft linen rag, be used as the abstergent agent ; a thing of no value

;

and which, consequently, may be burnt as soon as used, and have no

opportunity of carrying contamination. And, generally speaking, the

basin of cold water, usually in attendance during the dressing, may be

well dispensed with. Dry and gentle wiping of the surrounding skin,

leaving the actual sore untouched, is all that is required. More is not

only unnecessary, but tolerably certain to prove injurious; it belongs

to the noxious " nimia cliligentia."

But our attention must not be entirely engi-ossed with the part. In

all kinds of ulcers, the state of the system must be constantly regarded.

As this deteriorates, so will the sore ; and vice versa. Indeed, a glance

at the character of a sore is one of the best means for ascertaining the

condition of the system ; the ulcer telling as truthfully as the tongue,

pulse, or countenance. In the treatment of the simple healthy sore,

it is plainly our duty, therefore, to rectify error in the system, if such

exist, with a view to the ulcer retaining its healthy character, until

cicatrization is satisfactorily completed. Our attention will be specially

directed towards thepnmce vim
; cleansing away noxious matter by pur-

gatives, amending secretion by alteratives, increasing tone by appro-

pi-iate remedies, and having due regard to the suitableness of regimen.

The tendency of the simple sore, unless when over-stimulated either

by accidental external injury or by malapi'axis, is towards the second

class, as already stated. And the prominent signs of change are to be
found in the granulations, which become paler, taller, less sensitive and
vascular, overshooting the level of the surrounding skin

; according to
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the common plirase, tliey are exuberant. This coming change is to be
met by a corresponding alteration in the treatment ; tlie water-dressing
being medicated, so that, by its stimulant quality, vigour may be duly
maintained in the part, and degeneration prevented.

When the process of cicatrization is by any cause long delayed,

however, deterioration often does occur, in spite of our best efforts to

the contrary. And so long as exuberant granulations remain above
the surrounding level, no progress can be made ; for unless the old

skin and granulating surface be on the same level, or nearly so, new
cuticular formation does not advance. The exuberance must be
brought down ; and for this purpose many remedies are in use.

Escharotics may be employed ; nitrate of silver, or sulphate of copper.

The effect, however, is painful ; not always easily limited, so as to .save

the pellicle already formed ; and not unlikely to be followed by over-

excitement
;
undoing the granulating texture, by ulceration established

afresh. Dry pressure is in all respects preferable ; less painful ; with

ordinary care, easily limited to the part desired ; and not likely to

exceed in its effect on the vascular system. A portion of lint or charpie

is neatly laid over the sprouting granulations ; carefully avoiding the

surrounding pellicle of new skin—therefore always rather too small

than too large
;
and, if we Avish to have the tender margins especially

protected, we may cover them with thin pledgets of fine lint sjiread

with simple wax ointment. This dressing is retained by a few turns

of a bandage, not very tightly applied however ; for the intention is, not

to induce vascular excitement sufficient to cause ulcerative disintegration,

but merely to occasion absorption of the gi'anulations, with a sthenic

augmentation of vascular function around—far short of true inflamma-

tion. It is plain, therefoi'e, that care is necessaiy not only in adapting

the compress, but also in applying the retentive bandage ; lest either

or both induce a greater result than is suited to the object in view. A
few hours' use of a gentle compress will sometimes suffice. In all cases,

the dressing should be early undone ; that it may be desisted from, so

soon as the desired result has been obtained. Then—granulations and

skin being once more on a level—the simple protective dressing is

resumed; and cicati'ization proceeds afresh. In certain situations, as

the neck, the application of pressure may be inconvenient or altogether

impracticable ;
and, under such circumstances, an cscharotic is to be

used gently.

2. r/ie Weak Sore.

This is usually the result of the preceding ; when, from any cause,

local or constitutional, cicatrization has been delayed, and debility has

usurped the place of sufficient repair. The granulations arc larger

:iM(l less numerous than in the hcultliy .sore ;
niucli palor. of a faint
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pink, or yellowish hue ;
taller, not of ii decidedly conical form, and

bulbous rather than pointed at the apex ; less firm, and as if dimly

translucent; little sensitive, bearing to be rubbed almost with impu-

nity ; less vascular, emitting blood but sparingly unless rudely handled
;

and the blood which does flow has often more of the venous than of

the arterial character. In truth they are imperfectly organized. The

discharge is pale and thin, serum greatly pre-

dominating over the solid particles ; there is

but little fibrin, whether going to waste as pus,

or going to repair as granulations. The gene-

ral character of the surface is pale, flabby, and

elevated above the surrounding integument.

This latter is often the seat of passive conges-

tion ; and, sometimes, of a serous effusion

following thereon. Consequently, it is of a

blue or livid tint, soft, and somewhat swoln,

though still below the level of the granulations. lig. 35.

Often its free margin is overlaid by a bending

over of the tall granulating mass ; and the surface of the latter not

unfrequently parts with the granulated character, becoming smooth

and villous in its appearance.

"When the sore has been the seat of frequent change ; ulcerating,

because inflamed, one day ;
granulating well the second, and weakly

on the third ; the granulations coming and going, as it were—it is not

uncommon for these variations to be succeeded by a permanently weak
chai'acter of the ulcerated surface ; and its integumental margins,

having lost their support by the previous accessions of ulceration, are

more or less inverted, as well as unusually dark from livid discolora-

tion. This undermining and consequent inversion of the margin, is

rather to be regarded as an accidental than as one of the ordinary

characteristics of the weak sore. Sometimes, the undermining is ex-

tensive at one or more points ; matter accumulates there, unless when
removed by pressure ; and a probe passes readily into the cavity, which

is marked externally by swelling and blueness of the integument.

All, in short, evinces a want of sthenic function ; and this may either

depend upon local circumstances, as already shown, or be but one indi-

cation among others of a feeble system. No ulcer of large extent can

escape degeneration into this form ; it is the inevitable result of pro-

tracted cicatrization. A sore situated on the lower extremities—far

from the centre of circulation, its venous return often if not habitually

opposed, and all circumstances very favourable to passive congestion

—is extremely prone to become weak. And, not unfrequently, such

degeneration would seem to be connected with atmospheric influence.

Fig. 36. The weak sore, of elevated surface. High granulations overlapping.
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One day, the majority of ulcers in an hospital, or ward, may show a
healthy character; next day, they may all be weak, or otherwise

deteriorated, with no cause assignable, excepting perhaps the occur-

rence of a sudden, marked, and unfavourable atmospheric change.

Repeated ulceration of the same part is a plain indication of debility

there ; and it need not surprise us to find that sores so produced

invariably tend towards the weak character. Also, whenever the

breach of surface has been originally caused by injury, which entails

debility of the surrounding parts, that debility is certain soon to show
itself in the sore ; as after bruise and burn.

Treatment.—Prevention being better than cure, it will be our object

to prevent decline from the healthy condition, if circumstances place

this within our power. The granulations getting pale, tall, and
changed both in form and number, we abandon the simple water

dressing, and have recourse to stimulants
; gentle at first, lest over-

excitement be induced. In avoiding one obstacle, we take care not to

encounter another still more opposed to the healing process. The
piece of lint, instead of being steeped in plain tepid water, is saturated

with a solution of a stimulant nature, and reapplied in the ordinary

way. Sulphate of zinc, nitrate of silver, sulphate of copper, creasote,

chloride of soda, are some of the excitants more commonly employed.

Of these, that which enjoys most general favour, and perhaps with

justice, is the sulphate of zinc—-in the form of lotion. This may con-

sist of twelve grains of the sulphate of zinc, with two drachms of the

compound spirit of lavender, and half a drachm of the spirit of rose-

mary, mixed in six ounces of water ; but, of course, the flavouring

ingredients may be varied in their proportions, to suit convenience or

fancy. If the lotion smart much on its first application, it is to be diluted

with tepid water; gradually diminishing the amount of this, in propor-

tion as increase of stimulus is required. It is well, however, that we
have a number of such remedies at our disposal. For, any one of

them, used for a considerable period, loses its effect ; and it is better,

under such circumstances, to shift from one kind of lotion to another,

than to increase the sti-ength of the one originally employed. At the

same time, moderate bandaging is applied
; by its mechanical support

favouring venous return and a normal state of general circulation

in the part; affording also the salutary stimulus of uniform gentle

pressure ; and preventing the occurrence of passive congestion—a sure

forerunner, if not an attendant on debility.

The fulfilment of such indications, by bandaging, carefully em-

ployed, is also plainly applicable to the treatment of the first class of

Bore, when it has been long open, and threatens in consequence to pass

into the weak state. A bandage, with medicated water dressing, and

due attention to the system, will in many cases succeed in maintaining
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the healing characters of the first class ;
thereby much abbreviating

the process of healing. And thus we find the remedies suited to the cure

of this second form of sore, to be the same as those which are cal-

culated to prevent its occurrence ;
differing only in degree.

Recently, M. Malgaigne has proposed a new method of stimulating

a weak sore. A piece of iron, such as a cautery, is heated to a white

heat, and then held at a comfortable distance from the sore ; gradually

approximating it, as the patient's sensations will bear.* I have some-

times found this produce a rapid and satisfactory amendment of the

sore.

Ointments were at one time much in vogue in the treatment of

ulcers, both of the simple and degenerated kind ; but are now almost

entirely superseded by the water dressing, simple or medicated, which

possesses all the good qualities of the other, without any of the actual

and possible disadvantages.

Should the judicious use of stimulant lotions fail to repress the

tendency to exuberance of granulation, they are to be for a short time

superseded by the compress of dry lint (p. 210) ; and when the level has

been thus restored—though often it may be well to continue the pres-

sure, until the granulating surface is a little lower than the surround-

ing skin—their use is resumed. Under such circumstances, we seldom

omit uniform and gentle bandaging ; as an additional and well adapted

means of maintaining due energy of the part.

But local support is not alone sufiicient. The general system

requires our aid as well. Secretion and excretion having been found

in order, or having been duly restored, nutritious regimen is enjoined;

animal food, wine, malt liquors
;
given with a freedom proportioned to

the power of digestion. And all sources of depressing influence are

studiously avoided.

3. The Scrofulous Sore.

This class of ulcer is weak, almost from the first. For it is only

one indication, among others, of a system not only decidedly weak,
but of such debility as establishes a decidedly vicious or cachectic state

—that of scrofula (p. 53). Such sores seldom occur singly, but in clusters.

They are gregarious ; at first distinct from each other, but ultimately

becoming more or less confluent. The most frequent sites are the

neck, shoulders, arms, hips, lower limbs—especially in the neighbour-

hood of the articulations. The sores extend more in surface than in

depth
;
yet their origin is not in the skin, as most other ulcers are, but

in the subcutaneous areolar tissue. Commencement is made there by
tubercular deposit ;

causing induration and enlargement, at first pain-

less. Then perverted vascular function sets in, of a higher grade than

• Lancet, 1221, p. 109.
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the merely nutritive ; and the consequences are pain in the infiltrated

part, increase of swelling, and redness of the superimposed integument,

with the other ordinary signs of clironic inflammatory progress. Imper-

fect suppuration takes place ; and the swelling softens, and pits on

pressure. By and by fluctuation is felt ; and the fluid is seen through

the skin, very much attenuated ; but there is no regular pointing.

Almost the whole of the integument over the suppurated and infiltrated

part becomes thin, blue, and translucent; it gives way, partly by
sloughing, partly by ulceration ; and through the large, ragged, irregu-

lar aperture thus formed, thin pus, with broken down tubercular

matter, and portions of sloughing areolar tissue, is discharged.

For some time, no effort is made towards reparation ; on the con-

trary, the thinned and blue integument still further ulcerates, and

the infiltrated tissue beneath oozes away in the discharge. The sur-— face has no granulations, and is of a dirty grey

hue ; surrounded by thin discoloured skin, under-

mined, inverted, and floating loosely on the sub-

jacent parts. After a time, some parts of the

infiltrated tissue have been cleared away, by dis-

integration or sloughing ; and there gi*anulations

begin to appear. But they are of the weak
kind

;
tall, pale, and exuberant. A probe, used

even with much gentleness, passes readily through

granulations into the boggy texture beneath ;

causing little if any pain, and but slight effusion

of blood. Or, following a superficial course, it

finds integument undermined, and a ready com-

munication so established from sore to sore. Around the cluster, there

is usually a considerable amount of the products of ordinary chronic

inflammation ; serum and fibrinous exudation ; the former much predo-

minating. And this greatly increases the amount of general swelling,

while it no doubt obstructs still further all salutary effort towards repair.

The system, originally in a bad state, is worse now
; sympathising

much with the local disorder ; and usually evincing, more or less

intensely, the ordinary signs of constitutional irritation. At first,

during the inflammatory and softening process, there may have been

an effort towards sympathy of a sthenic kind ; irritative fever, hoAV-

ever, is more likely to occur than the inflammatory ; and the ultimate

result is usually a hectic.

Such sores, if left to themselves, sometimes skin over, at least in

part
;
imperfect clearance of the tuberculated texture having probably

been effected, by either ulceration or sloughing, or by both. But

such cicatrix is very unstable, and certain to be undone at no dist.mt

Fig. 36. The scrofulous sore on the leg. Of Uie gregnrious kind.
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period ;
disclosing a state of matters beneath not in the slightest

degree amended. It is blue, soft, spongy, and elevated ; whereas the

true cicatrix is white, firm, and depressed. It is but as " the green

mantle of the standing pool," which only for a time obscures the filthi-

ness beneath.

The sore which results from suppuration of a scrofulous gland has

been already described (p. 24).

Treatment.—It need hardly be said that the more important part of

this is constitutional ; attacking not one symptom of the disease, the

sore ; but the disease itself, the scrofula. The nature of that treatment

need not be here repeated (p. 28). SulBce it to say, that it must be

steadily and patiently persevered in, not only during cure of the local i

affection, but long after ; otherwise immunity from speedy relapse can

never be expected. Indeed, the most difl[icult part of the treatment vs'ill I

invariably be found to consist in preventing return of the sores, but

lately healed ; resumption of the erect posture, exposure to cold, a blow,

starvation, an excess in diet, too often suffice for early reproduction.

The local management requires to be energetic, and at first severe.

Medicated lotions, ointments, poultices, will prove wholly unavailing

in this class of sore. There is an unsound foundation for the repara-

tive process ; and that must be cleared away. Potassa fusa, in solid

substance, is inserted boldly into the infiltrated tissue. If the skin

have not already given way, it will readily yield before this. And
then the caustic is freely moved in various directions ; so as to destroy

thoroughly not only the areolar tissue where tuberculated, but also the

integuments where thinned, blue, undermined, and obviously incapable

of recovery. Also, it is made to pass from sore to sore, subcutane-

ously; and, used somewhat as if a cutting instrument, it effects de-
'

struction of the intervening integument. Opening after opening is

thus treated ; until not only is each cleared of dead and dying textures

—all these being, by the escharotic, at once convei-ted into complete

sphacelus—but the burrowing intercommunications are also freely

exposed, and similarly freed from their unsound parts. It is, avow-
j

edly, a painful process, but most effectual
; indeed, according to my

experience, altogether indispensable towards obtaining a satisfactory

cure.* Now, the pain need be only secondary, both as to time and
intensity; anajsthesia being employed during the application. And
thus the only serious objection to the procedure is obviated.

i

It should be done determinedly—rapidly yet carefully ; and it is

better to overtake the whole at once, than to temporize with partial

instalments. The surrounding parts, during the operation, are pro-
tected by oil or vinegar ; and afterwards, these protections are freely

• Tt is to lie observed tliat it is only in tlie scrofulous sore— not in the cachectic—tiiat
thi^ severe local treatment is advised.
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applied to the cauterized part, in order to assuage the pain, and pre-

vent unnecessary extension of the eschai'otic effect. For we usually

do not desist from the use of the potass, until tolerably certain that it

has reached all the doomed texture ; and but little increase of the im-

mediate slough, therefore, is desirable. Dark, bloody discharge oozes

out during the application ;
containing a considerable quantity of the

escharotic in solution ; and this is carefully and constantly wiped away,

from the integument on which it comes. After such discharge has

ceased, the whole part is covered with a poultice. And this dressing

is continued until the slough has separated
; disclosing a healthy gi-a-

nulating surface beneath—firm, red, vasculai-, and sensitive. Then
water-dressing is assumed, and the local management afterwards con-

ducted as for the first class of sore ; into which the original affection

has in truth been happily converted.

On separation of the slough, however, should the appearance of

the subjacent part not be altogether satisfactory—from insufficiency o^

the escharotic application, or from renewal of tubercular deposit

—

more probably from the formei"—the potass is to be unhesitatingly re-

applied ; to such an extent as may be deemed necessary. Also, reap-

plication may come to be expedient—even after reparation has some-

what advanced. On the slough's separation, a healthy granulating

surface may appear, and all go on favourably for a time ; but first

there comes delay, then arrest, and afterwards degeneration ; the part

threatening to return to its former unsound condition. Early use of

the potass, to a comparatively limited extent, arrests the degenera-

tion ; and, in a few days, the reparative process is vigorously re-

established. But in order to avoid such repetitions, as far as possible,

let the first application be determined and complete ; rather destroying

too much than too little ; and never, for a day, let the attention be

diverted from constitutional management.

After cicatrization, it is to maintenance of general treatment that

we must look for prevention of relapse ; along with uniform support

afforded to the part, more especially when this is in the lower' limb.

Bandaging is under such circumstances a most valuable means of pro-

phylaxis ;
or, what is better, an elastic stocking ; tight enough to sup-

port the limb, yet permitting freedom of muscular play and of venous

circulation. And be it remembered that all cicatrices, more especially

when extensive, and the result of sores defective in reparative power,

require much protecting care ;
being, by reason of recent and imperfect

organization, very liable to be undone by reaccession of ulceration.

4. The Cachectic Sore.

This, in many of its characters, resembles the preceding; but is

not connected with subcutaneous tubercular deposit, or wilh ."crofulous
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Fig. 37.

cachexy. The constitutional evil is of another kind ;
mercurial, syphi-

litic, or both.

The sore is most frequently found in the limbs; especially the

lower ; and the patients are adults. There

is a plurality of openings ; and subcutane-

ous communication may or may not exist.

The ulcerous surfaces are usually of the

weak character ; but may be, incidentally,

irritable or inflamed. The discharge is thin

and serous ; the surrounding skin is dusky,

and slightly swoln ; and often, in the near

neighbourhood, there are cicatrices, per-

haps extensive, where similar sores had

formerly been. Pain is considerable ; the

limb is wasted and weak ; and the counte-

nance wears the well-known expression of

that constitutional evil which is the root and origin of the local malady.

Treatment is simple; and mainly constitutional. The iodide ot

potassium is given in full and sustained doses; and ordinary stimulant

treatment is applied to the weak sores. Under the internal remedy,

rapid amendment and cure often take place. But, once healed, the

difficulty remains, as in the scrofulous sore—to prevent relapse. And
to meet this indication, constitutional management is again paramount.

The principal points of difference between this and the preceding

class of sore, are—the absence of tubercular deposit ; the initiatory

inflammatory process a simple one ; the originating presence of the

mercurial, syphilitic, or mercurio-syphilitic cachexy, instead of the

strumous; and the absence of necessity for escharotic or otherwise

active local treatment.

5. The Indolent Sore.

This, perhaps the most common of all ulcers, is most frequently

found in the lower extremities, and at a somewhat advanced age. It

is invariably of secondary formation ; this condition of confirmed

deficiency in reparative power having supervened on a state of mat-

ters widely different. The sore may have been at first healthy, then

inflamed, perhaps thereafter irritable, then weak, and ultimately indo-

lent ;
merely in consequence of cicatrization having been often opposed

and long delayed, by the situation or size of the sore, and by the acci-

dents to which it has been exposed. A weak system is often found co-

existent, and may have had some share in inducing the local apathy.

From what has ju,st been said, it can be readily understood how
such sores should be most frequently found in the legs of labouring

Fig. .37. Tlic rachcctic sore. At n, cicatrice.9 of former ulceration seen.
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men
;
so frequently indeed, as almost to render the indolent sore pecu-

liar to that important class of the community.
The surface is excavated, smooth, glossy, pale, sometimes altogelhei-

void of granulation, sometimes sparsely studded by a feeble attempt at

such formation. The discharge is thin and serous; containing but
little fibrin

; and the little which is exuded passes off, either in the

form of pus, or as a flaky sero-purulent fluid.

The surrounding integument is swoln, con-

densed, and discoloured by passive conges-

tion. That which constitutes the margin of

the sore is much elevated above the raw
surface

; round, dense, white, callous. And
in truth this is the most striking character-

istic of the sore; which not unfrequently

looks like a piece of pale mucous membrane,
set in a dense and high ring of cartilage.

It need hardly be said that such margins

are not undermined, and neither everted nor

inverted ; but raised abruptly, a firm solid

structure ; the result of repeated accessions of the inflammatory pro-

cess, of a low grade and chronic character. Both sore and margins

are comparatively insensible.

But, usually, the sore does not present the characters just enume-

rated, when first brought under our notice. So long as it is merely

an indolent ulcer, the patient suffers little pain or other imeasiness

;

and continues his wonted avocations. But he receives a blow on the

part ; or is exposed to wet and cold, or other exciting cause of the

inflammatory process. Inflammation is induced, in and ai'ound the

sore ; he can work no longer ; the erect position, even, is difficult ; and

he then applies for relief. Under such circumstances, the ordinary

characters of the indolent class are seen, as it were, through an inflam-

matory medium. The surrounding skin is red, more swoln, painful

;

and even the callous margins are coloured. The raw surface is still

low, and void of granulation, but red and softening. The discharge is

still thin ; but bloody, and mixed with moi'e or less disintegrated tex-

ture ; for ulceration is soon re-established. By and by, the part, being

low in power, is overborne by the inflammation; the margins, as

well as the surface of the sore, become converted into a slough ;
and, as

such, are gradually detached. On separation of the slough, we expect

to find a healthy surface beneath ; so soon as the inflammatory and

ulcerative processes shall have subsided.

Fig. 3H. Tlic iiulolent sore, mi the ankle. Usunlly (lie o.utnnooiis margins are lo-

irregiilnr tluin in tliis instance.
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The Mucoits Sore, of some authors, is usually a variety of the indo-

lent class ; in which the raw surface, by reason of long persistence,

has been thoroughly converted into a resemblance of mucous tissue

;

pale-red, smooth, and villous ;
shining, as if varnished ; with a limpid,

quasi-mucous discharge. Or a weak sore, without assuming much of

the indolent character, may degenerate into a mucous-looking surface
;

as after wound.

Treatment of the Indolent Class of Sores.—As just stated, the part is

usually presented in an inflamed state. The patient is put to bed, and

a poultice is applied to the sore and its vicinity. The tongue will be

found heavily coated ; and other plain indications of great derange-

ment in the primae vias will not be wanting. An active purge, repeated

if necessary, is therefore highly expedient. Low diet is enjoined
;

and if this, with action on the bowels, be not quite equal to allay the

inflammatory fever, which is likely to be more or less developed, aco-

nite or antimony may be also exhibited. Thus, in a day or two, a

cleansing of the sore is obtained ; that is, the slough, having become

completed, separates by ulceration ; the inflammatory process subsides

from the suppurative and ulcerative grades ; and remains in a more

subdued form, favourable to plastic effort. Consequently, on detach-

ment of the slough, a healthy surface is usually found beneath ; de-

manding the class of treatment suitable to the first class of sore.

When the sore is presented in the simply indolent state, two modes

of treatment are in our option, i^trsi, we may imitate the process

whereby Nature rids the part of its incubus : by induction of the in-

flammatory process. This may only induce ulceration of the previously

callous surface; giving the gi-anulating condition, on subsidence of the

inflammatory. Or, by going a step further, it may more closely imi-

tate Nature
;
converting all the parts which evince indolent character

into a slough, and leaving the work of repair to follow on that

slough's separation. For this purpose, a blister is probably the most
convenient stimulus. Usually, it is applied so as to produce the major
effect ; and, after the requisite amount of inflammation has been in-

duced, the treatment is the same as that already advised under similar

circumstances of spontaneous origin.

The only objection to this mode of treatment is, that it is painful

;

and brings some hazard of inducing more excitement, as regards both

extent and intensity, than is at all desirable. For, be it remembered,
both part and system are usually in such a state, as to be both ^irone

to assumption of the inflammatory process, and unfavourable to its

control. We may seldom fail thus to change the character of the sore

;

but occasionally—perhaps not unfrequently—it may be at the cost of
establishing a worse disease, erysipelas. Besides, even supposing that
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such accident do not ensue, undoubtedly the first effect is to enlarge

the raw surface ; it is a larger, though a better sore that we obtain ;

and it is not improbable that ere that wide space can be brought en-

tirely to close, it may have degenerated, in spite of our best efforts to

the contrary, into the weak, or perhaps once more into the indolent

form. On the whole, therefore, as a general practice, the other mode
of treatment seems preferable.

Second.—By continued pressure the surrounding elevation is

undone, and the villous surface changed into a granulating sore.

The first part of the manipulations is to support the whole limb,

below the ulcerated point, by moderate and uniform bandaging. If

this be neglected, congestion must ensue; and more serious conse-

quences are not unlikely to follow thereon. Then a strip of common

adhesive plaster, about one inch in breadth, is applied with tolerable

tightness over the lower part of the sore ; crossing the ends over this,

the centre of the strip having been applied to the opposite point of the

limb. Plaster after plaster is thus adjusted, until we have invested not

only the whole ulcerated surface, but also a little of the unbroken skin

both above and below. And when the sore is large and its discharge

profuse, a slit may be made in each strap, where it crosses over the ulcer,

in order to prevent puru-

lent accumulation. The ban-

daging, which had stopped

to permit application of the

plaster, is then continued
;

covering the whole limb,

fi'om the very distal extre-

Fig ;w.

mity, to about a hand-

breadth above the seat of

ulcer. The limb is then

placed in an elevated posi-

tion
;
and, for some hours,

this, as well as the general

recumbent posture, are very

strictly maintained. A feel-

ing of constriction, some-

times amounting to actual pain, is usually complained of ; but seldom

lasts long; and still more rarely does it, by persistence, render an

undoing of the dressing necessary. It is met by rest, and elevation

of the part ; or should these fail, affusion of cold water will suffice to

restore comfort.

After two days—not earlier, unless symptoms of inordmate vas-

cular excitement have manifested themselves—the bandage is undone.

Fig. 39. Strapping of tlie indolent ulcer shown.
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A grooved director is insinuated beneath the plaster, at the pointopposite

to the ulcer ; and on this the strap is cut. The dressing is then gently

removed ; and, according to the change which has been effected in the

sore, is the same dressing repeated, or another substituted more suited

to the characters which the sore now presents. Often, after but two

dressings by strap, the ulcer is found to have parted with all indolent

character, and to have assumed that of the healing sore.

By the continued pressure on the callous margins, absorption is

instituted there—partly interstitial, partly continuous ; and thus they

are gradually brought down from their undue exaltation of level. By
the same agent, acting on the villous surface, this is broken up by dis-

integration. For, pressure which only causes absorption, in an

unbroken part, is equal to the induction of ulceration in that which is

deprived of integumental protection. By and by, this destructive

process ceases; the part becoming habituated to the stimulus, which is

gradually diminished by a yielding of the dressing. Granulation suc-

ceeds ; and thus, the raw surface mounting up, while the surrounding

integument is descending, an equal level requisite for cicatrization is

gradually approached.

The stimulus continues to act on both the skin and sore
; causing

absorption in the one, and maintaining vigour of vascular function in the

other. As formerly explained (p. 96), pressure, in a slight dose, excites

absorption chiefly ; in a greater, it arouses vascular function of a sthenic

kind, short of true inflammation ; while a still larger dose reaches the

true inflammatory acme, bringing suppuration and ulceration. Here
the same dose is applied to both margins and sore; but the latter is

less tolerant than the former; and in regard to the latter the same
pressure is practically equal to a higher dose, than that which is ope-

rating on the margin. Hence we have only absorption in the one

;

and, in the other, vascular excitement of a sthenic type.

Besides, the mechanical effect of the circular band is to draw
together the sound parts on the sore ; and thus greatly to favour not

the least important portion of the cicatrizing process—namely, centri-

petal movement of the original tissues (p. 1 72).

Sometimes, when the edges are very high, and the sore deep and
small, the plaster reaches only the margins at first ; the raw surface

escaping by their interposition. A certain amount of salutary stimulus
is nevertheless conveyed to the latter

; and, on subsidence of the skin,

pressure comes to act on both in the usual manner.

In all cases, it is very apparent—in regard to the effect on the raw
surface—that the amount of pressure must be carefully regulated ; at

first tolerably severe, to induce absorption and disintegration
; after-

wards more moderate, lest vascular excitement be overdone, and repara-
tive effort on the raAV surface be opposed rather than advanced—much in
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the same way as we found it advisaVjle to regulate pressure, and gradu-
ally diminish its amount, in the treatment of sinus (p. 195). At first

we want change of structure, and an aroused function ; afterwards

a maintenance of function, neither too high nor too low, but sufficient

for the purpose of progressive repair.

The dangers plainly are over-excitement, and strangulation of the

limb; even although the latter be provided against, by previous cai-eful

bandaging. Both may be prevented by a very simple proceeding;

making a section of the mass of plaster, after it has firmed on the part,

on a grooved director introduced at the point opposite to the sore.

This is sufficient to relieve constriction, and to moderate pressure ; the

beneficial effects of the latter are not foregone, while danger is obviated

;

and besides, resilience of the plaster, to the opposite point from that

which is cut, plainly augments the important centripetal action of

the integument and areolar tissue around the sore. This modification,

therefore, apparently of a trifling and perhaps detracting nature, may
be in truth an important and corroborating addition to the manipu-

lation ; not always necessary ; but useful in those cases, in which

intolerance of the ordinary pressure may in some degi'ee exist. The
strap, having been firmly applied, is allowed a few minutes to con-

solidate, and tightly to embrace the limb ; and then the section is

made.

Another advantage of this second mode of treatment is, that

although more progress is likely to be made in the recumbent posture,

yet it is not essential that this should be uniformly maintained. For a

few hours after adjustment of the dressing, rest is indispensable; but

afterwards the erect posture may be resumed, and wonted avocations

therewith—a point often of much consequence to the jjatieut. Such

resumption may delay the cure, but Avill not always prevent it.

Sometimes this mode of dressing may be continued ; on almost

each occasion less tightly applied. But, as already stated, the charac-

ter of the sore often changes so decidedly for the better, after one or

two applications, as to call for corresponding change of treatment to

the simple dressing as for the simple and healthy sore.

Lately it has been proposed to cover the whole limb, from the

distal extremity to beyond the ulcer, by plaster ; either the common

adhesive kind, or thicker, and spread on leather. To this there seems

to be no valid objection ; save on the score of expense and trouble.

At the same time, it is obvious that the ordinary use of strap and

bandaging will fulfil precisely the same ends, if carefully and properly

applied.

Throughout the cure, the system is duly attended to. The diet is

generous ; and it may be that tonics, and even stimuli, become expe-

dient. For little good can be expected to follow Ihe most skilful
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treatment of the part, unless the general frame be provided with suffi-

cient power to maintain the work of repair. Among other internal

stimuli, turpentine has been found very useful. And, in the opinion of

some, smaU doses of opium—half a grain night and morning—are of

service, in maintaining energy of the capillary circulation, more espe-

cially when the patient is advanced in years.

After cicatrization, local support, by bandaging or an elastic stock-

ing, is not to be omitted ; otherwise relapse is but too probable. A
small circular aperture appears near the centre of the cicatrix, as if

made by a pin's point ; this rapidly enlarges ; and the sore may
assume the characters either again of the indolent, or of some other

variety.

6. The Iiiitable Sore.

This is an example of Irritation supei'vening on the products of

Inflammation
;
usually of secondary occurrence ; and the result of acci-

dent, of malapraxis, or of a depraved state of system. The sore is

almost invariably superficial ; not penetrating more deeply than the

true skin. In fact, this texture may be said to be the peculiar site of

this class of ulcer ; and the circumstance may
in pai't account for the great sensibility of the

sore. The surface is unequal
; deeper at some

points than others. It is void of granulation
;

and either of an angry, dark-red, fleshy hue,

or covered with a greyish film of tenacious,

aplastic fibrin. Sometimes this covering only

partially invests the surface ; which then

shews both the red and grey appearances.

The edges are thin, serrated, and everted ; of

a red, angi-y colour ; and sometimes studded

witli brightly florid points, as if of arterial

blood. The surrounding skin is slightly swob, and also of a dull red
colour

; being in a state of passive congestion
; or, perhaps rather, not

yet recovered from the chronic inflammatory process. Discharge is

thin, acrid, bloody
; often mingled with solid matter—either recently

exuded, or the result of disintegration in the primary textures. Pain
is constant

;
always considerable, often excessive. The slightest inter-

ference with the acutely sensible surface is followed by a feeling of
intense burning, and by a copious flow of blood, usually of a dark
grumous character

; as if the injury were resented, instead of being
merely acknowledged, as in the healthy sore. Generally, an irritable
state of system precedes and accompanies this state of the part ; and
even when no such predisposition exists, that morbid condition of

Fig. -10. The irritable ulcor; dark; almost passing into the pliagodionic.

Fig. 40.
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system is almost certain to occur— an example of constitutional induced
by local irritation. Along with the ordinary symptoms of the consti-

tutional form—more especially restlessness, want of sleep, loss of appe-
tite, emaciation, and genei-al disorder of secretion—there is often a
remarkable peevishness of temper unhappily combined.

This kind of sore is liable to occur anywhere, on the surface

;

more especially if it follow on eruption, as it very frequently does.

But its most common locality is on the lower limbs ; on the shin, and
near or over the ankle. It is not unlikely to pass into the next class

of ulcer ; an example of what is not unfrequent—Irritation inducing

Inflammation.

Treatment.—This is partly, and often mainly, constitutional. The
predisposing, if not the exciting cause, is in many cases found in

the system ; and must be opposed by the suitable remedies. With
this view, the primae vise and general secretion will especially claim

our attentive regard. In other respects, the treatment suitable to con-

stitutional irritation is maintained, along with local management. This

latter consists in rest, elevation, and relaxation of the part ; and such

applications as we formerly saw to be most advisable in cases of irri-

tation (p. 53). Of these, none are so generally useful as the niti'ate of

silver
;
applied lightly to the raw surface ; but with some intensity to

the margins, so as to produce a slightly escharotic effect there, and bring

them into a form more suitable for the commencement of cicatrization
;

and pencilled, still slightly, over the surrounding skin, where swoln

and discoloured—so as merely to blacken this, and obtain the sedative

and purely antiphlogistic eifect (p. 148). A temporary increase of pain

usually follows, in the sore; but soon passes away, on the application

of a soft light poultice, or hot-water di'essing. And this epithem is

continued until re-application of the nitrate ; which may be daily, or

only on each alternate day, according to the effect produced.

Under this ti'eatment, amendment is often rapid and satisfactory ;

pain diminishing, and soon ceasing to be inordinate ; the margins los-

ing their irritable characteristics ; and the raw surface beginning to be

studded with healthy granulations. Then, ordinary simple treatment

is assumed (p. 207). But success is not invariable. Pain may be

permanently increased by the application ; and the sore either becomes

more and more irritable, or threatens to pass into the inflamed. In

such circumstances, more simply sedative means must be applied to

the sore
;
pencilling by nitrate of silver being still continued, however,

to the surrounding integument. An aqueous solution of opium may

be used, five grains to the ounce ; or conium, hyoscyaraus, belladonna,

hydrocyanic acid, or aconite, cautiously ; and sometimes good effects

are produced by a weak nitric-acid lotion—from two to five drops to

the ounce of distilled water.
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When the sore is secondary to cutaneous eruption, a weak solution

of arsenic is often very beneficial ;
and, in such cases, it is well to

combine the internal with the local use of this remedy. But, in my
opinion, neither arsenic nor nitric acid are suitable as early applica-

tions to this kind of sore. They are apt to stimulate instead of sooth-

ing ; and probably should rather be employed as alteratives, after the

characters of the sore have been somewhat modified by the previous

use of more appropriate, because more truly sedative remedies. If

even these fail to relieve, benefit will sometimes follow continued

exposure of the part to the steam of hot water ; of as high a tempera-

ture as can be conveniently borne.

Should light application of the nitrate of silver fail to remove

congestion from the surrounding skin, leeches or punctures may some-

times, though rarely, be required.

On the whole, as already stated, the most trustworthy and gene-

rally applicable local remedy is the nitrate of silver. Used not oftener

than daily ; and, usually, but once in the forty-eight hours. Applied

with great lightness, to the raw surface and surrounding skin ; so as

only to produce its slightest effect—the very opposite of escharotic

—

sedative, anodyne, and protective, by the formation of an investing

pellicle on the sore. Pressed firmly only on the margins ; and they

too but tendei'ly dealt with, so soon as they have undergone a favour-

able change.

But, whatever be the local management, let it never be forgotten

that an indispensable, and often by far the most important part of the

treatment, consists in remedies directed to the system. If this be

neglected, no local application will be of any permanent avail. The
ulcer in most cases has sprung from, and is maintained by, an evil state

of constitution and only by eradication of that origin and mainten-

ance, can it be removed.

7. The Inflamed Sore.

This presents the ordinary characters of advancing ulceration, with

accompanying inflammatory progress; and, as can be readily understood,

is the most common original form of ulcer. Very often, however, it

is of secondary occurrence
; for, over-stimulation is not unlikely to

happen in the treatment of ulcers of a healthy, or even of a sluggish

kind. The raw surface is gradually disintegrating
; and, instead oi

contracting, steadily enlarges
; shewing no granulations, but a soft,

raw, pulpy substance; and emitting a profuse ill-formed pus, mingled
with the ulcerative debris. The margins are swollen, red, hot, tense,

and painful ; and so is the surrounding integument. The erect posture
and motion increase the pain ; the system is more or less involved, in

febrile disturbance of the inflammatory type ; and the prirase vise are
Q
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usually detected in marked disorder. Not unfrequently, the inflamma-
tion running high, while local power is weak, sloughing takes place,

more or less extensively ; as already noticed in regard to inflamma-
tion supervening on the Indolent variety of sore (p. 218).

Treatment consists in moderate antiphlogistics. Rest, relaxation,

elevated position, fomentation, poultice, hot-water dressing, antiphlo-

gistic regimen, purgatives, aconite or antimonials. Sometimes it is

necessary to di-aw blood locally ; and this may be done by leeches or

punctures. The former are sometimes placed on the sore itself, Avitli

good effect. And this practice may also, occasionally, prove beneficial

in the irritable sore—when following the inflamed, and surrounded by
considerable and somewhat active congestion. Punctures are prefer-

able, however, in the integument. For leeches there are apt, by their

own irritation, to induce spreading of the inflammatory process, of an

erysipelatous kind; or the bites may themselves assume ulcerative

action, and so extend the original disease (p. 135). Let not antiphlo-

gistics, however, even when moderate, be continued one moment
longer than is absolutely necessary ; otherwise degeneration into the

weak sore is speedy and certain. Let it be always remembered, that

a part once truly inflamed, is ever after defective in vital power.

8. The Sloughing Sore.

This differs from the sloughing state which not unfrequently affects

the simply inflamed sore, in being not casual and temporary, but an

inherent characteristic of the disease. It usually begins with tlie

formation of a slough ; and continues to enlarge, by repetition of the

same process ; the result of local vascular excitement, occurring not

only in a part but in a system of diminished power. Such morbid

change is in itself not great, and in a sound texture would probably

lead to no higher result than simple exudation ; but in a worn frame and

weak part, vital power is almost instantly overborne ; and almost the

first indication of the inflammation's presence is supersedence of vital

by chemical change. Thus the inflammatory process instituted in the

sexual organs of ill-clothed, ill-fed, intemperate prostitutes, living in the

densest and filthiest parts of dense and filthy cities, is very apt to pro-

duce this kind of sore. Here local and general debility exists, before

application of the exciting cause. But the relation may be reversed.

The cause may be capable of exerting such a depressing influence on

both system and part, rapidly, that the inflammatory process wliich \{

excites very speedily terminates in gangrene ; as happens in inocula-

tion of certain poisons—that of venomous snakes, for example, or of

diseased animals.

Or the inflammatory process may itself induce a change in the part
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affected ; inimical to power, and favourable to predominance of inflam-

mation. Thus, a sore on the penis may be of a simply acute nature

;

paraphymosis ensues, in consequence of the surround-

ing inflammatory swelling ;
change of relative posi-

tion is neglected ; consolidation takes place; and then

attempts at reduction ai-e unsuccessful. The con-

striction is neither so great nor so complete, as to

produce sphacelus of the whole glans ; but it is

sufficient to establish slough after slough on the

breach of surface. And this is an example of what

may be termed the secondary sloughing sore ; not

commencing with a slough; but an ulcer, passing

into that condition, and remaining so degenerated.

The originating slough is sometimes dry, sometimes moist ; accord-

ing to the rapidity with which the destructive process has advanced.

Usually, great humidity is one of the most characteristic features of

the sore. When dry, the case may be termed a chronic form of the

disease ; by far the less frequent in occurrence. Sometimes, after a

dry commencement has been made, rapid transition takes place into

the humid form, accompanied with great pain ; the discharge com-

mencing when the first slough begins to separate, and soon becoming

profuse. Wliatever may have been the previous state of system, there

is soon much constitutional irritation ;
and, at the same time, the

primse viae—by loaded tongue, foetid breath, &c.—generally indicate

very prominent disorder. Not unfrequently—as in the malignant

pustule—a vesicular or pustular condition of the surface briefly pre-

cedes actual death of the part.

A superficial slough having fairly formed, it begins to be detached.

Its edges loosen, and expose the subjacent parts ; but these, instead of

shewing the red fleshy granulations of repair, or even the angry aspect

of advancing ulceration, disclose but a new formation of slough, soft

and tawny. And thus gangrene upon gangrene may succeed— in

strata, as it were—until the part has been frightfully mutilated, and
the system brought into most alarming disorder. The surface is

generally of an ashy hue ; sometimes inflated by exti-icated gases
;

sometimes darkened by commixture with a grumous bloody serum.

The discharge is thin, foetid, sanious
;
usually very profuse, giving the

characteristic humidity ; and mingled with putrid solids, partially dis-

solved. Not unfrequently, hemorrhage takes place
; profuse ; arterial

or venous, more frequently the former ; the sloughing, unpreceded by
interstitial and plastic deposit, having opened a vessel of considerable

size and activity. The result of this bleeding is sometimes beneficial

;

Fig. 41. Thfi sloughing soro, as affecting tlie peiii.s. The prepuce ahimst gone ; the
i;lan3 going.— Acton.
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sometimes highly hazardous, Tiie former, if it affect only the part

;

critically resolving the action. The latter, if it affect not only the part but

the system
; depressing still further the powers of life, which are already

too low. Fatal results, from this cause, have not been unfrequent.

There is every reason to believe that this form of malady is con-

tagious ; that the secretion from a sore of this kind, applied to a healthy

ulcei", or perhaps even to an unbroken portion of skin, may induce a

state similar to the original.

9. The Phagedoinic Sore.

This is a spreading ulcer ; destruction advancing more determin-

edly than in simple ulceration, however acute ; but still by molecules;

not by masses, as in sloughing. It results from a somewhat similar

conjunction of circumstances with the preceding; local excitement

exceeding local power, and usually attended with debility, as well as

irritability of the system. Two forms occur ; the acute and chronic.

The acute is usually a sore of irregular form ; with margins abrupt

and somewhat ragged. And these, as well as the

integument to some distance around, are red and

slightly SAVoln ; being affected by a minor amount of

the acute inflammatory process. There is a sensation

of sharp burning heat in the part. The raw surface

is of a brownish hue, totally void of any thing like

granulations, of uneven depth, and in many places

presenting the appearance as if gnawed by the teeth

iig. 42. q£ small animal. The system suffers severely ; and

the form of its disorder is that of constitutional irritation (p. 53).

The chronic variety is less painful, less inflamed, less rapid, darker

in hue, with the gnawed appearance usually more distinct ; commonly

surrounded by considerable induration, and often spreading at one

aspect, while slowly cicatrizing at the opposite. If several sores exist,

all usually extend in the same direction. AVithal, the constitutional

disturbance is less severe.

10. The Sloughing-Phagedcena.

The acute phagedaanic sore seldom persists in a distinct form.

Much more frequently, it is associated with the sloughing ;
constituting

Sloughing-phagedcena. Commencement may be made by cither. If

phageda3na have preceded, the sore becomes lighter in colour, witli

margins less distinct, temporary diminution of discharge, and perhaps

a lull in the pain. A thin slough forms. This begins fo .separate;

Fig. '12. Acute plingerl.Tna, burrowinp benenth tlip intcgunipnls ofllio prnis.—AnoN.
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discharge again becomes profuse; and, on separation luvving some-

what advanced, either a second slough is seen bein» formed, or the

part is found yielding before reaccession of phagedasna. Sometimes,

the alternation of slough and ulcer is tolerably regular ; in other cases,

one or other form of destruction may have the predominance.

Constitutional disturbance is at least equally severe, as in either

the sloughing sore or acute phagedasna, uncombined. Indeed, very

frequently both part and system suffer more in the combined form,

than in either singly. The combined is less frequently original, than

either of the separate forms.

Familiar examples of the sloughing ulcer are—theMalignantpustule,

and the sloughing sore of the penis ; of the phagedaenic, lupus of the face,

and the phagedaenic form of venereal disease ; of the sloughing-phage-

daena, Hospital gangi-ene or sore, and Cancrum oris. In all these

varieties, but more especially the last, discharge is remarkably foetid,

as well as profuse. And the faster is so strikingly peculiar as to con-

stitute one of the most prominent characters of the disease
; poison-

ing thoroughly the atmosphere of even a large apartment, and felt

oppressive at a considerable distance.

Treatment.—The treatment of these three classes, being in most

respects identical, has been reserved till now. It is both constitutional

and local. The primte viae almost invariably shewing signs of oppres-

sion, a purgative, not over active, is exhibited. And some antimonial

may be at the same time given ; should there seem any effort towards

a sthenic form, in the constitutional disorder. If there be, it will only

be at the commencement ; for very soon Irritation is the decided type.

When the tongue begins to clean, and the patient looks lightened

by the evacuation, then the treatment peculiar to constitutional irri-

tation should come into play. And the best medicine, perhaps,

under such circumstances, is Dover's powder ; in doses of ten grains,

or thereby, given three times a-day. It relieves the secretions,

assuages local pain and general irritation, brings down the pulse,

gives sleep, and obviously exerts a most beneficial influence on the
local disease. And should this, by its persistence, demand repetition of
painful remedies, it is well to give an additional dose of the powder at

each such repetition
; to allay pain, and prevent general irritation from

being reinduced. Atmospheric influence should also be attended to.

In many cases—more especially when this form of sore is of secondary
accession—this would seem to be the predisposing, if not the exciting
cause of the disease. And whenever circumstances give rise to such
suspicion, the patient ought of course to be carefully excluded, as much
as possible, from the operation of such untoward agency. The diet
should be good, yet non-stimulant ; and in the first instance, at all

events, restriction to the farinacea will be expedient.
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As to local management, surgeons are not quite agreed. One
party advocate the most lenient measures—poulticing, rest, and expec-

tancy ; while another are in favour of severe and active remedies

—

escharotics—at the outset ; in order to cut short the disease, and

—

along with suitable constitutional treatment—to change the character

of the sore into the healing type. Among the latter I would have

myself enrolled ; and simply because experience of both gives, to

my perception, a decided superiority to the energetic over the expec-

tant system. One reason why some have lost faith in active remedies,

I believe to be, that these have not been efficiently applied. Great

humidity has been already stated to be a prominent characteristic of

the majority of such sores. An escharotic, applied to the parts

unprepared, proves almost inert; for it is dissolved by the fluids, and

passes off after having but grazed the solids. The first, and a most

essential, part of the manipulation is, to dry the surface and parts

around thoroughly
; by tow or lint, gently yet firmly applied. At the

same time, loose sloughs are taken away, and the thickness of adhe-

rent dead parts is diminished, by scissors. Thus, and thus only, is the

sore prepared to be duly affected by escharotics.

Of these, two are most in favour ; nitric acid, undiluted ; and an

acid solution of the nitrate of peroxide of mercury. The former seems

the more adapted for general use ; and is certainly preferable for the

first application
;
being equally effectual in forming an immediate and

sufficient eschar, and followed by considerably less protracted pain.

A flat piece of wood, or a director wrapped round at the extremity

with lint, is soaked in the acid ; and then pressed firmly on every part

of the affected surface, as well as on the yet living margins. And the

application is continued, until all has been converted into eschar; pro-

tecting the surrounding integument by carefully wiping up the fluid

product. Or the acid may be applied in the solid form. When highly

concentrated, and gradually dropped upon lint placed on an earthen

vessel, a gelatinous paste results ; and this exerts an escharotic effect

on the parts with which it is brought in contact, proportioned in de-

gree to the time of its application.* The part is then covered by a soft

warm poultice ; and this application is continued until the eschai*

begins to separate, when it may be conveniently superseded by warm

water-dressing. Not unfrequently, this may be advantageously medi-

cated by solutions of the chlorides of lime or soda ; as correctives of

fcetor, and detergents.

So soon as detachment has begun, a careful and anxious examina-

tion is made of the subjacent part ; more especially at the very mar-

gin ; in order to ascertain whether the sloughing tendency has been

arrested or not. If it has, a healthy surface will be found, either sim-

' I.anect, No. 1070, p. 078.
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ply ulcerating, or already shewing signs of repair by granulation ; and

simple water-dressing is continued. If it has not, the ash-coloured

slough will be found again forming ; or rapid destruction is seen ad-

vancing, in the phagedasnic form. And then the escharotic must be

at once and freely x-epeated ;
directing its operation chiefly to the

margins, as there the chief tendency to extension of the evil would

seem to reside. If need be, such repetition is continued, until the

destructive process has been finally and fully controlled.

In the reapplications, nitric acid may be well superseded by the

nitrate of mercury ; not as a more efficient escharotic, but as a more

successful alterative of the sore. It is liable to but one objection,

namely, that a burning pain is not unlikely to continue for several

hours. This is in part obviated, however, by simultaneous exhibition

of the internal sedative and anodyne, as formerly advised (p. 229)

;

or chloroform may be used, as a more thorough anaesthetic. It has

been alleged that ptyalism has inconveniently followed such use of this

escharotic ; but the examples in proof seem very doubtful. The sore,

in all probability, is too acutely inflamed, to admit of much absorption

from its surface (p. 79).

Whatever caustic is used, in no instance should preparatory dry-

ing of the part be omitted ; it is as necessary in the last application,

as in the first. Be it likewise remembered, that this class of sore is

communicable by contagion
; that, consequently, much personal clean-

liness is demanded towards each patient ; and that, in hospital practice,

all community of dressings, and every other circumstance likely to

effect conveyance of the contagious matter, must be scrupulously

avoided.

On arrest, even partial, of the sloughing and phagedasnic processes,

by local treatment, the constitutional symptoms undergo a marked
improvement. For, the effect of the escharotic is not merely to con-

vert both dead and dying parts at once into an eschar; but also, to

oppose constitutional contamination from absorption of deleterious

matter, both fluid and gaseous. A soft, pulpy, semifluid mass, is

changed into one which is comparatively hard and dry
;
and, at the

same time, there is established a sthenic inflammatory and ulcerative

process, for the dead part's separation, in the comparatively sound tex-

ture immediately beyond— a process unfavourable to absorption.

"When sloughing has ceased, when the sloughs are almost separated,

and when granulation is fairly established—the characteristic humidity,

foetor, and pain, all gone—the febrile disorder will be invariably

found to have gi-eatly subsided. Then tonics and generous diet have
become expedient, to allay the hectic tendency, and maintain constitu-

tional power sufficient for local repair.

Such being the treatment most suitable to this class of sores, it is
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very obvious Low important it must be, in all cases, to diagnose

accurately between what is really of this nature, and mere simulation

of it by accidental sloughing in the simply inflamed ulcer ; the one

requiring a painful escharotic, with the treatment suitable to constitu-

tional irritation ; the other, merely continuance of bland poulticing,

with moderate antiphlogistics.

It need scarcely be added, that in no instance of the genuine form

is blood-letting advisable. As already seen, local loss of blood some-

times occurs in the progress of the disease
; occasionally for good, but

perhaps more frequently for evil. In all circumstances, it is certainly

an event of hazai-d ; with a leaning to the side of evil, suflGicient to

forbid its rash institution by the practitioner.

Mercury, too, is not to be thought of. As a general rule, in slough-

ing and phagedsenic sores, more especially when of venereal origin, mer-

curial medicines are always to be withheld ; as certain to prove more

or less pernicious—in many cases disastrously so. They aggravate

the disease ; and, indeed, supervention of the constitutional disorder

attendant on mercurial exhibition, is often the cause of comparatively

healthy sores degenerating into the sloughing or phagedajnic forms.

Escharotics, it will be observed, have been spoken of as applicable

only to the scrofulous, sloughing, and phagedsenic sores. But in some

cases both of weak and irritable ulcers, especially when attendant on

marked constitutional disorder—should the unhealthy characters obsti-

nately remain perverse, notwithstanding due perseverance in the ordi-

nary mode of treatment—escharotic destruction of the irretrievably

diseased parts may be effected ; with a good hope of finding, on sepa^

ration of the slough, a sound foundation for repair.

Peculiarities of Ulcers.

1 . Many sores on the lower extremities are accompanied, or rather

caused by, a varicose condition of the veins ; and by some the " Vari-

cose Ulcer" is entered into the general classification. But, in truth,

this term does not express any individual kind ; but rather compre-

hends every variety of sore. For all, or almost all, may be attended

by, and partly result from, a varicose condition of the veins. The irri-

table is very common, under such circumstances ; so is the inflamed.

The indolent and weak, especially the former, are said by some to be

the most frequent types of the varicose ulcer ;
but, according to my

experience, neither are more common than the irritable. Occasionally,

the scrofulous is found complicated with varix. We may have even

the sloughing and phageda!nic; and, in that case, profuse venous

hemorrhage is to be expected and guarded against. Perhaps the
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least frequent form is the healthy sore ; as can be easily understood,

when it is remembered that varix and passive congestion are all but

synonymous ; and that this state is very unfavourable to all sthenic

and salutary inflammatory change.

Treatment will necessarily vary according to the character of the

sore, independently of the varicose complication ;
poulticing and rest

to the inflamed, stimulants to the weak, nitrate of silver to the irrita-

ble, straps to the indolent, &c. But, besides, it is of coui'se essential

to deal with the obvious predisposing cause, the varix. If this be

great and of long standing, and have induced oft-repeated ulceration

of a troublesome and grievous nature, the radical cure ought certainly

to be attempted ; in the way which will be explained, when speaking

of the treatment of that disease. But as this requires confinement for

some time, and is not altogether void of danger, in the slighter and

more ordinary cases the prudent surgeon contents himself with pallia-

tive management. That is, rest and recumbency during the ulcera-

ting and healing processes ; and uniform support, from bandaging or

elastic stocking, both then and subsequently. Even during the acutely

ulcerating, and in the phagedisnic form of sore, a cei'tain degree of

support is advisable—slight, uniform, and never amounting to direct

pressure on the raw surface ; in order to obviate accidents by the sud-

den occurrence of hemorrhage. At the same time, much attention is

paid to the lower bowels ; keeping them clear of obstruction ; and

thereby removing a cause, not more obvious than common, of both

occurrence and continuance of varix in the lower limbs.

2. The lodgment of foreign matter may complicate an ulcer ; effec-

tually preventing cicatrization. This may have come from without,

consisting of wood, stone, iron, cloth, &c. ; by impaction, originally

causing inflammation and abscess ; and then, by delaying contraction

of the open suppuration, establishing the condition of ulcer (p. 194).

Or it may have an internal origin
; consisting of necrosed bone, dead

tendon, or ordinary slough of fascia or areolar tissue ; the result of sup-

puration, either then or previously. Of whatever nature, and whence-
soever come, the foreign body is always amenable to but one treat-

ment—early and complete removal. Some little excitement follows

the manipulation necessary to effect that object ; and is to be met by
rest, fomentation, poultice, and other usual antiphlogistics. On sub-

sidence, the granulating process begins ; and is conducted under the

ordinary treatment.

3. The Sinuous Ulcer.—Sinus may co-exist with ulcer
; preceding

or accompanying. If it fill not up and contract spontaneously, keep-

ing pace with the corresponding change in the sore, it is to be treated

independently. Pressure, in the first instance, is applied
; direct, and

regulated according to the principles formerly inculcated (p. 195). If



234 THE PUSTULAR SOKE,

this fail, then the sinus—usually superficial—is to be laid open; either

by knife, or by potass, as circumstances may render expedient.

If the term sinus be applied to the undermining of integument,

and unsoundness of areolar tissue, which invariably characterize the

scrofulous sore, then the use of potass to these Avill be invariable ; for

the reasons formerly given (p. 215).

4. The Pustular Sore.—Sometimes an eruption of pustules, or

vesicles soon becoming purulent, takes place on some part of the sur-

face of a limb ; and on the pustules giving way, ulceration continues.

The sores, at first inflamed, may become irritable. Often they pass

early into the weak form ; not, however, before the previously active

stage has diminished, or in some parts altogether elFaced, the inter-

ulcerous patches of skin. These, on inflammation subsiding, assume

the work of cicatrization ; and proceed lazily and imperfectly in the

formation of new integument. If healing be long delayed, the insular

portions of skin thicken, and rise in the edges ; and the character of

Indolent sores may be more or less completely assumed.

This variety of ulcer, in some respects, resembles the scrofulous

and cachectic sores. But it differs from both ; in the absence of tuber-

cular deposit, and of unhealthy inflammation in the inter-ulcerous

texture ; and in the absence of any constitutional evil, other than

what may be termed common derangements of the general health.

Perhaps, in its eai'ly stage, at least, it were more naturally ranged

among Eruptions than among Sores.

Treatment varies according to the aspect of the part ; sometimes

water-dressing ; sometimes nitrate of silver ; sometimes stimulant

lotions ; sometimes strapping. After cicatrization, rest, uniform local

support, and constitutional care, are especially required to prevent

relapse.

5. A peculiar ulcerous affection attacks the foot ; commencing about

the toes, creeping upwards, and at length reaching the ankle. The part

is studded with numerous small

sores ; and the skin and areolar

tissue are at the same time hyper-

trophied. The skin is hard too ;

giving an indolent character to

the ulceration. A thin, foetid,

c h a unhealthy discharge oozes away

;

Fig. 43. and sometimes burrows deeply;

but there is little inter-communication of the sores. The nails drop

Fig. 43. Tlio foot 90 nfrected. a, the toes, much altered; b, the oulcr side of the

foot, in some p:irts sliewing cicati-ices; c, the line of amputation, at the ankle; d, the

astragalus. Tlie swelling is often niucli greater tlian here represented. May this he

termed Podelk-oma?— ttoSoi: s^xof— ulcer of the foot.
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off; and the matrix ulcerates. The phalanges become carious; and

ultimately the metatarsal bones are similarly involved. The os calcis

often suffers at an early period. Pain is always considerable ; and the

system is weak and miserable. Sometimes the young are affected

;

more frequently those of middle life.

The disease is but little amenable to treatment. In the less ad-

vanced cases, rest, bandaging, and the more powerful alteratives, both

local and constitutional, may effect cicatrization. But the part is

prone to relapse. In many cases, amputation is ultimately required.

6. The Vicarious Ulcer.—Sometimes sores may be said to be of a

vicai-ious nature. In females, for example, ulcers may form on the

leg, or elsewhere, obviously connected with the menstrual secretion

;

becoming active, enlarging, and emitting a profuse discharge—some-

times sanguinolent—while the menstrual flux is, or should be, in pro-

gress ; contracting, becoming dull, comparatively dry, and perhaps

partially cicatrizing, during the intervals. Such sores, it is plain, can

be attacked with safety and propriety only through the uterus. The
functions of that organ must, in the first instance, be duly restored.

Then, and not till then, need our attention be directed to the obtaining

of cicatrization. "With the uterine system in error, all local applications

will be of but little avail
; whei'eas, uterine health having been restored,

the sore will often heal, and that rapidly, without any local treatment

whatever.

7. The Constitutional Ulcer.—When a sore has existed for many
years ; almost stationary, or only varying with obvious changes in the

system ; tending to inflame and extend, during constitutional disorder

;

contracting again, when this subsides
; yet never approaching to com-

plete cicatrization, without ill health ensuing ; and this again relieved

by re-establishment of the sore :—when the gouty diathesis is strongly

marked, and its alternations are plainly connected with an ulcer's

varying state :—when the patient is advanced in years, has been in

hot climates, and may without injustice be termed a hon-vivant:—when
an obvious relation exists between the sore and an affection of some
internal organ, such as the kidney (p. 70) :—under these circum-
stances, or such as these, we do not think of drying up the sore,

which may be truly looked upon as a safety valve to the system;
but content ourselves with the application of some simple and soothing
dressing, such as wet lint and oiled silk. We leave what may be
termed the ebbing and flowing of the ulcerative process entirely in

the hands of Nature ; our dressing tending simply towards comfort
and protection.

The healing of such sores is never to be attempted. But there
are others which, requiring great caution of interference, may yet
ultimately be brought to heal; an issue having been made to supply
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tbeir place, for some time at least, as a drain in the general economy.
A sore, secreting constantly a considerable quantity of pus, may have

existed for years in the limb of an elderly patient. No prudent sur-

geon would ever propose to dry up that suddenly, by rapid cicatriza-

tion—if he had it in his power so to do ; without leaving some

substitute in its I'oom, at least temporarily. For, the sudden cessation

of purulent discharge, to which the system had been long habituated,

would be certain to occasion a plethora; this, in its turn, inducing

determinations of blood to certain parts. And thus serious danger to

internal organs would accrue; by hemorrhage, sanguineous infiltra-

tion, or establishment of the inflammatory process. Apoplectic seizure

is especially jirobable under such circumstances. Yet, doubtless, the

continuance of such a sore is not only a considerable inconvenience,

but likewise has a debilitating effect on the general system ; and con-

sequently tends to the induction of other disease, to whose accession

constitutional debility is favourable. Its closure is therefore desirable.

Aud should no unpropitious circumstances exist, as stated in the pre-

ceding paragraph, such closure may be safely enough conducted in the

ordinary way ; taking care, however, to establish an issue in some

convenient and adjacent spot, so soon as the ulcer's discharge begins

to lessen. This artificial drain is kept in full

operation for some time—a fortnight or three

weeks ; and then, by gradually diminishing the

bulk of the foreign body, by whose presence

healing is prevented, and discharge maintained?

the system is so gradually subjected to diminu-

tion of the waste, that its ultimate cessation is

scarcely appreciated.

8. Ulceration is a very frequent attendant on

malignant disease ; aud is then termed Malignant

or Cancerous. This will be considered in an after part of the volume.

lu addition to tlie references under Inflammation, see Undei-wood on Ulcers of the

Legs, Lond. 1783 ;
Baynton's New Method of Treating Old Ulcere of the Legs, Bristol,

1799 ;
Whately on the Cure of Wounds and Ulcers AVithout Best, Lond. 1799 ; Sir

Everard Home, Practical Observations on Ulcers of the Legs, Lond. 1801 ; Blackadder

on Phagedena Gangrenosa, Edin. 1818; Boggie on Hospital Gangrene, &c. Edin. 1828

and 1849; Higginbottom on the Nitrate of Silver, 1829; Stafford on the Deep and

Excavated Ulcer, Lond. 1829; Duchatclet, Annales d'Hygiene Publique, torn. iv.

p. 239, 1830 ;
Slsey on the Cure of Various Forms of Ulcers, Lond. 1837 ; Blandin, Diet,

de Me'd. et de Chir. Prat. art. Ulcere ;
Rust, de Ulcerum Diagnosi, &c. Berol. 1831

;

Chapman on the Treatment of Ulcers, Lond. 1848; Critchett, Lectures in the Lancet,

1849.

Fig. 44. Cancerous ulcer, from the scalp.
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CHAPTER YI.

—

—

MOKTIFICATION.

Mortification is the general term which includes the whole process

of death in a part, fi-om its commencement to completion. It is sub-

divided into Gangrene and Sphacelus ; the former denoting the process

of dying ; the latter, the result of this, or actual death of the part.

Gangrene being about to occur, as a result of inflammation, the signs

of this affection become modified. The redness passes into a dark and

livid hue ; for circulation has ceased, and the blood is becoming de-

composed. Circulation having been arrested, so is exudation ; and the

swelling gi'ows less tense. On the surface, however, eflFusion of serum

may take place ; and that profusely. All vital function decaying, pain

and heat remarkably abate, and often cease suddenly. Sensation gradu-

ally leaves the pai't. Just before, it could not be pressed on, however

slightly, without aggravation of pain, previously severe ; now, even

rude handling is borne with impunity. Nutrition, the source of

animal heat, having ceased, temperature necessarily decreases, and

usually with rapidity. The part contains much inflammatory exuda-

tion, chiefly fluid
;

rapid putrescence increases both softening and
moisture ; and, as the result of chemical change, an offensive odour is

more or less freely exhaled. The surface is usually studded with

phlyctencB ; that is, elevations of the scarf-skin by putrid serum
;
readily

distinguished from the dark vesicles filled with bloody serum, which not

unfrequently attend on simple bruise, by observing that the epidermis

is detached fi-om the cutis not only at the elevated spot, but all around
;

and that, consequently, the phlyctena may be made to slide from place

to place, by slight pressure. Besides, the phlyctena is not attended

with heat, pain, and swelling, as is the mere vesicle; but is associated

with all the other symptoms of advancing gangrene. When this is

limited to the part originally inflamed, the discoloration is circum-
scribed, and may have its border even abrupt ; but when the disease,

and injury which led to it, have both been severe—when the power of

both part and system have been brought low—and when, in conse-

quence, gangrene is to spread—discoloration is gradually lost in the

surrounding skin, and dark streaks are seen shooting diffusedly upwards
in tho limb.
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Sphacelus, or completion of tlie gangrene, is indicated by the part

having become completely cold and insensible. It is shrunk in its

dimensions, soft and flaccid, almost pulpy to the touch ; and it crepi-

tates distinctly, containing not only liquid but gaseous contents—the

result of putrescence. All vital function has ceased, and chemical change

reigns paramount. The colour is usually dark when the part is

exposed to atmospheric influence ; but when removed from this, as in

sloughing of the areolar tissue, or of fascia, and in necrosis—the inte-

guments remaining yet entire—the dead portions retain their normal

hue but little changed.

When a part dies to a limited extent—as a portion of skin, areolar

tissue, artery, or tendon—the sphacelated part is termed a Slough;

and the process of death. Sloughing.

Sphacelus being complete, and gangrene not extending. Nature

instantly adopts means whereby she may free herself from a part

which is of no further use, and whose continued presence may prove

seriously injurious. Its recovery is impossible ; and if it be allowed

to remain in close contact with the living textures, these cannot fail to

absorb more or less of the noxious results of putrescence, both gaseous

and fluid ;
whereby a poisonous effect will be produced on the system,

already brought low by constitutional disorder attendant on the gan-

grene. The living part, in immediate contact with the dead, inflames

;

and, in consequence, the abrupt livid line

is bordered by a diffuse, red, and painful

swelling

—

the line of demarcation. This

vesicates ; the vesicle bursts ;
pui'iform

matter is discharged ; and an inflamed

and ulcerating surface is disclosed

—

the

line of separation. The furroAv, so begun,

gradually deepens ; at first advancing with

considerable rapidity, through the skin

and areolar tissue, which are prone to

ulcerate ; but receiving a check, when

fascia, tendon, or other fibrous texture is

reached. The advance is seldom perpen-

dicular, but in a sloping direction ; and

the inclination is usually towards, and, as

it were, beneath the dead part; gangrene

generally being most extensive superfi-

cially. In time, even the most resisting

of the soft textures are got through by ulceration, nothing but bone

remaining undivided. No hemorrhage occurs during this gradual divi-

Fig. 4/5. Complete sphncclus of foot and ankle. Dctnchmcnt alllnit onmplcfe. The

sloping lino of separation well shewn; studded with granulations.
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sion of the pai'ts ; for the inflammatory process has passed leisurely

through its ordinary grades ; exudation and organization of fibrin

precede the suppuration and ulceration, protecting the otherwise loose

tissues from purulent infiltration, and sealing up the otherwise open

orifices of ai'teries and veins.

Nature's amputation, so conducted, is unfortunately a reverse of

the oi'dinary operation ;
producing a stump which is conical, and

otherwise but ill-fashioned for useful purposes. The surgeon is, there-

fore, called upon to interfere in most cases ;
modifying the arrangement,

and securing division of the bone at a higher point.

We have been hitherto supposing that gangrene has involved the

whole thickness of a limb ; the line of separation forming on the car-

diac aspect of the sphacelus, and sloping downwards. When gangrene

is less extensive, the process of separation is still the same ; inflamma-

tion, suppuration, ulceration, on every aspect of the slough, until the

dead portion is fairly separated from the living. On its separation,

ulceration, still advancing, may be found beneath. But usually it is

not so ; the appearances are rather those of a healthy granulating sore.

The inflammation is seldom greater than what is merely sufficient to

secure disintegration and removal of that layer of living texture which

is in contact with the dead part, for the purpose of separating and

throwing off the latter ; and, at every point where separation has been

effected, inflammation and suppuration usually pass away
;
giving place

to repair by granulation, which then slowly effects a closure of the

breach. Inflammation, with ulceration, is the agent which makes the

furrow; repair by granulation follows closely on its heel. And so it

is in regard to dead bone ; the line of separation is scarcely visible

between the dead and living, when already preparations for the substi-

tute bone have been begun.

Constitutional Symptoms of Mortification.

During the early period of inflammation, the constitutional symp-
toms are usually those of Inflammatory Fever ; but so soon as gangrene
has commenced, these symptoms pass moi-e or less rapidly from the

inflammatory type, to the Typhoid form of Constitutional Irritation

(p. 9). The disorder has been so well described by Mr. Travers, in his

late work on Inflammation, as to render a transference of the passage

entire more than excusable. " The pulse is increased in frequency,

and diminished in diameter and force ; in many cases irregular, and in

some intermitting. A peculiar anxiety of expression appears in the

physiognomy, and a remarkable livor overspreads the face, the features

of which, the nose and lips especially, are contracted and pinched.
The anxiety is soon exchanged for a hebetude of expression, as if the
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patient were under the influence of alcohol or opium
; involuntary

movements and tremors affect the hands and fingers, and frequent

sighings are observed, which are broken by occasional hiccup. The
inclination for food fails totally, the surface of the tongue is coated

with a brown fur, harsh and dry, leaving the edge and tip free, but

Avithout moisture. As the case advances, the entire tongue, fauces,

and lips, become dry to incrustation, so as to require constant moist-

ening ; but with small quantities of fluid, for swallowing is slow, and

attended with difficulty. The skin, which in the onset was dry, opens

to a copious but clammy perspiration over the whole surface. It parts

sensibly with its temperature, and feels cold as well as damp. The
mind, at first irritable—then, after the total subsidence of pain, stupid

—

wavers, and becomes subject to illusions, chiefly of a passive and tran-

sient kind ; expressed by half sentences, with a thick and broken arti-

culation, and accompanied with startings and momentary gleams of

insane excitement. In ti'aumatic gangrene—the age and constitution

being previously in full vigoui*—this low delirium is exchanged for fits

of active and wild frenzy, accompanied with loud cries and vehement

efforts, requiring a powerful and continual restraint ; and this conti-

nues, with occasional intervals from exhaustion, for hours together

;

and subsides, often suddenlj^, in prolonged coma and apoplectic death."

When but little of sthenic indication has preceded the gangrene, as in

constitutions previously much weakened, or in the case of poisoned

wounds inducing rapid death of the part, the delirium continues of the

passive kind. The sphincters relax, and the excretions are passed

involuntarily. The patient fumbles with and picks at the bedclothes.

More and more marked are " the death-like coldness, the clammy

sweat, the small, indistinct, and flickering pulse, and the cadaverous

expression. In this state a patient will sometimes lie totally insensible,

and unable to articulate or swallow, for eighteen or twenty-four hours,

and die without a groan or struggle."

Such is the character of that general disorder which attends on

gangrene. Death of a part is a direct shock to the frame, previ-

ously the seat of febrile disturbance ; and this depression is doubtless

aggravated, by subsequent absorption of noxious matter from the

moist and crepitating mass of putrescence. The symptoms are found

to vary, as is to be expected, according to the previous condition of

the patient, the extent of the gangrene, and the importance of the part

in which it has occurred. When the vital poAvers have been previ-

ously low ; when the mortified part is vast ; when an internal organ

has perished, even in a patch or speck only—the constitutional symp-

toms are invai-iably grave, and point to a fatal issue. Tlie patient may

sink within a few hours after commencement of the typhoid symptoms;

he may linger on for days ; or lie may rally and recover.
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As certain tissues are found endowed with a faculty of resisting

ulceration (p. 116), so some are less prone than others to gangrene ; such

are those which are well supplied with vital power, and yet not espe-

cially liable to true inflammation—for example, the nervous and arterial

tissues. In acute hospital gangi'ene, arteries are found beating in the

dark and putrid mass ; alive, while all is dead around them ; but at

length they also yield, and death is hurried on by hemorrhage.

Other tissues, again, are especially prone to mortify
; as, for ex-

ample, the skin and ai'eolar tissue. And this obviously explains the

sloping form which the line of separation generally assumes, when

gangrene has invaded the entire thickness of a limb.

"When mortification occurs in an internal part, many of the ordinary

signs are of course absent; and yet the symptoms are plain enough.

We have not before us the blackness, nor the coldness, nor the crepi-

tation ; but we have sudden cessation of pain, previously most severe;

failure of the pulse, and prostratioii of the strength ; clammy sweat,

collapsing features, and hiccup. These having occurred, we may con-

fidently look for the other constitutional symptoms of gangrene, above

enumerated. In short, it is important for the practitioner to bear in

mind, in the management of acute internal inflammations—as, for

instance, in the case of strangulated hernia—that the combination of

hiccup and marked prostration, with sudden cessation of pain, plainly

tells him of gangrene having occurred in the part inflamed ; and that

he is to frame his prognosis accordingly.

The ordinary division of mortification is into Acute and Chronic;

Acute comprehending the humid, inflammatory, and traumatic; Chronic
—the dry and idiopathic. Generally speaking, the acute is humid,
and the chronic dry : the fluids being retained in the one case, and
parted with gradually in the other. But this is not invariably the case.

Causes of Mortification.

The cause of mortification may be broadly stated to be, whatever
is hostile to vital power. But it will be convenient to examine this

statement more in detail
; considering separately those causes of local

death, which most frequently come under the notice of the surgeon.

1. Inflammation, we have already seen to be a very frequent cause of
mortification ; by intensity of the process

; by want of vital power—in
part, system, or both—to control the process, otherwise not excessive

;

or by a conjunction of both circumstances. The gangrene may be said
to be invariably humid ; for not only is there no dissipation of the nor-
mal fluids of the part, but an absolute and decided increase of them by
inflammatory exudation.
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2. Mechcuikal injunj may occasion local death, eillier directly or

indirectly. The violence may have been so great, as at once to crush

and disorganize the part ; instantly depriving it of life. Or, less intense.

Fig. 40.

it may have but lowered vitality by partial disruption of texture ; at

the same time acting as a palpable exciting cause of the inflammatory

process therein, and so rendering the occurrence of gangrene by inflam-

mation all but inevitable. Both forms are sufficiently common ; and
both, but especially the latter, are prone to spread rapidly, gi-eatly

endangering life by poisoning of the system. The mortification is

acute and humid.

3. Pressure, gently applied, occasions absorption ; a higher grade

causes vascular excitement in a perverted form ; a higher gives the true

inflammatory products, suppuration and ulceration ; and a liigher still

occasions death of the part. The last result may be either direct or

indirect; that is, vfiih or without the intervention of vascular change.

Pressure being considerable and constant, with a low power in both

part and system, death of the former maybe immediate ; as may often

be observed, in the formation of bed-sores in the helpless and bed-

ridden. Or, as was stated of mechanical injury in general, pressure

may excite the inflammatory process and lessen vital power simulta-

neously ; so rendering the part an easy prey to the former.

4. Heat, in like manner, may be so intense as at once to char the

part ;
rendering it instantly dense, black, and brittle : as in the severest

class of burns. Or it may only diminish, power, and excite inflamma-

tion ; as in the more common examples of this form of injur}'. Acids,

and other chemical destructives, act in a similar Avay.

5. Obstruction to Venous Return.—The gangi'enous effect of this is

indirect. Passive congestion is induced ; and so long as the obstacle

to venous return continues, venous accumulation, with consequent

effusion into the surrounding parenchyma, is inevitably increased.

This abnormal state, necessarily weakening vital power, is also likely

to excite the infhimmatory process, as formerly shewn (p. 1 (U) ;
and

Fig. 40. Gangi-ene after conipouiul fincture; still .spreading; no line of demarcation.
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but a slight amount of this will suflice to overpower, in such cir-

cumstances. Thus, gangrene of the whole fore-arm has resulted from

injudicious bandaging, or other

deligation of the arm ; no sup-

port having been afforded to

the parts beneath. Retain the

tight ligature used for venesec-

tion, and gangi'ene will be cer-

tain sooner or later to ensue

;

through the intervention of in-

flammation.

Or the obstruction may be

by spontaneous change in the

principal venous trunk
;

by

coasulation of its contents, or

by fibrinous exudation. Or it

may be the result of compres-

sion by tumours of various

kinds ; or by organic change

in internal organs—as the liver

and heart.

6. Deprivation of Nervous

Agency also acts indirectly.

Bed-sores, by sloughing, are

well known to be most prone

to form in cases of injury of

the spine ; the pressed parts

being paralytic. Power is di-

minished, a tendency to inflam-

mation is induced, and the appli-

cation of a comparatively slight

stimulus sufiices to ensure the

gangrene.

Sometimes, no direct ex-

citing cause is necessary. The
cornea has sloughed after di-

vision of the fifth nerve ; the

same act at once arousing in-

flammation, and cutting off the

nervous agency.

7. Interruption to Arterial Siqiply.—This may be complete
; causing

a direct cessation of life. A tourniquet placed and retained so tightly

Fig. 47. Gangrene from strangulation of an injured limb hy absurd bandaging.
IiiiiN Bell. Introduced on a large scale ; in terrarem.

I'ig. 47.
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on a limb, as to arrest entirely its circulation, inevitably entails death
of the whole limb beneath the encircled point ; for, invariably, on com-
plete arrest of circulation, the vital process ceases, and chemical change

speedily begins. Besides, ordinarily, arterial influx can be effectually

arrested only by such means as must at the same time cut off all nerv-

ous influence; rendering retention of vitality, if possible, still more
hopeless. Or the instrument may be applied with tightness sufficient

to diminish, yet not so as to stop arterial influx. And then the result

will be indirect, as in the case of obstruction to venous return only

;

inflammation being excited, Avhile power is depressed. Or, after deli-

gation of the principal artery of a limb, weakening vital power—inas-

much as collateral circulation can never be, at first, quite equal to the

normal arterial supply—heat, friction, or other stimuli are applied

;

and gangrene occurs in consequence.

The first of these modes of death is comparatively a painless pro-

cess ; being immediate. Pain ensues only on the accession of inflam-

mation, in the adjoining living parts, whereby the line of separation is

formed. The second is painful ; because tedious, and inflammatory

throughout. And this it is important to remember. AYhen we wish

to get rid of a tumour, for example, or other noxious structure, not

amenable to excision, we employ deligation. If we wish further, that

the destructive process should be both speedy and easy to the patient

—

as doubtless, in the vast majoi"ity of cases, will be our object—Ave do

not hesitate to put him to immediate pain, by tying the ligature with

as tight a strain as it will bear ; so as thoroughly to cut off its arterial

supply, and altogether arrest its cii'culation. Whereas if, unwisely,

we treat him now with a gentle hand, much unnecessary pain remains

for the future. The part, being but partially strangulated, i-emains

capable of assuming the inflammatory process ; and the undergoing of

that process, in the circumstances, is essential to the cure.

The most obvious illush-ation of this cause of gangrene is deligation
;

from without. But equally efficient obstruction to arterial supply may
come from within

; by rupture of the principal artery, or arteries

;

by consolidation of their canals, from fibrinous deposit of a plastic

kind; by earthy degeneration of the vessels, as will afterwards be

shewn ; or by rupture and diffusion of an aneurism.

Perhaps the tendency to gangrene, in inflamed unyielding textures,

maybe caused, at least in some degree, by the tension which invariably

ensues; this so compressing the part, as either to arrest, or seriously

impede, the already weakened circulation.

In surgical operations, it is very useful to bear in mind that sudden

and effectual obstruction, of both arterial influx and venous return, is

likely to prove fatal to the part. For instance, in performing deliga-

tion of the principal artery of a limb, on account of aneurism, we should
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be esiiecially careful to avoid injury to tlie concomitant vein; for, if

that be obstructed, as well as the artery, gangrene of the limb—even

without the intervention of undue stimulus—is extremely probable.

If we can imagine the principal nerve to be at the same time seriously

injured, gangrene is all but inevitable; under the threefold evil influ-

ence, of arterial and venous obstruction, Avith deprivation of nervous

agency.

8. Cold.—The effect may be direct or indirect; more frequently it

is the latter. But direct it may be ; thus. The immediate effect of

cold, intense, and continuously applied to the part, is greatly to depress

both its circulation and its nervous energy ; and this depression, by

continuance of the cause, may be carried so far as altogether to anni-

hilate vital power. The part, in truth, is frozen to death ; becoming

cold, insensible, shrivelled, and discoloured
; by and by undergoing

obvious chemical change, and becoming detached by the ordinary pro-

cess of separation. This is likely to occur only in very cold climates
;

and even then, only when the individual is exposed to hardship and
privation. The parts most liable to be so. affected, are those most
remote from the centre of circulation, and consequently by nature less

fully endowed by vital power ; and also those most habitually exposed

to atmospheric inclemency—as the toes and feet, and the tips of the

nose and ears.

Much more frequently the action is indirect. Cold is applied

;

and the lowering result follows, as usual, to a greater or less extent.

The cold is suddenly removed
; or, very likely, warmth with the addi-

tional stimulus of friction is applied. And the inevitable consequence
is, immature and excessive reaction ; the blood rushing back to the
part it had but lately left, with far greater impetuosity than it had
before; distending every vessel to the utmost; hurrying on the inflam-
matory process—and this in a part not yet recovered from the depression

Fig. 48. Clironic gangrene of the feet, after exposure to cold. Separation consider-
ably advanced.



246 ClANOUIiNIO FROM COLU,

of vital power, which the first effect of the cold had occasioned. Tlic

inflammation is sudden and intense; power of resistance and control is

low
; gangrene is inevitable. It is not the patient who is simply exposed

to diminished temperature, that sulFers from chilblain—chronic inflam-

matory process in a debilitated part; or from frost-bite—the inflam-

mation, more acute, having reached sloughing. But it is the patient

who, after exposure to cold, warms himself at the fire, or simply

enters a heated room; or who, not contented with abstracting cold,

and applying heat, adds friction to the affected part.

Illustrations of this ai-e of constant occurrence ; but there is one,

on a large scale, which, though trite, is altogether so apposite and
striking, that it may be well, by way of corroboration, briefly to

notice it here. In his narrative, after the battle of Eylau, Baron
Larrey says—"During three or four exceedingly cold days that pre-

ceded the battle, the mercury having fallen so low as fifteen degrees

below zero of Reaumur's thermometer, and until the second day after

the battle, not a soldier complained of any symptom depending on

freezing of the parts ;. notwithstanding they had passed three days, and

a great portion of the nights of the 5th, 6th, 7th, 8th and 9th of Feb-

ruary, in most severe frost. The Imperial Guard, in particulai", had

remained upon watch in the snow, hardly moving at all for more than

twenty-four hours ; yet no soldier presented himself at the Ambulance.

In the night of the 9th and 10th, the temperature suddenly rose; the

mercury ascending to three, four, and five degi'ees above zero. From
this moment, many soldiers of the guard and line applied for assistance ;

complaining of acute pain in the feet, and of numbness, heaviness, and

prickings in the extremities. The parts were severely swollen, and of

an obscure red colour. In some cases, a slight redness was perceptible

about the roots of the toes, and on the back of the foot. In others,

the toes were destitute of motion, sensibility, and warmth ;
being

already black, and as it were dried. All the patients assured me that

they had not experienced any painful sensation during the severe cold,

to which they had been exposed on the night-watches. It was only

when the temperature had (suddenly) risen, eighteen or twenty degrees,

that they felt the first effects of the cold as inducing mortification."

And it is added, that those who had warmed themselves at fires suf-

fered most.*

But cold may in a similar way cause death, not of a part, but

of the whole body. General vital power is depressed ; sudden reac-

tion ensues, by the imprudent use of stimulus ;
and, under this, the

enfeebled system may succumb. In illustration, let us again quote

from Larrey :
—" Wo to the man benumbed with cold if he entered

loo suddenly into a warm room, or came too near to ihc fire of a

* l„iiTe.v's Memoirs, (oin. iii. p. 00.
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bivouac Gangrene mado its appearance at the very instant, and

spread with such rapidity that its advances were perceptible by the

eye. Or the individual was suddenly suffocated with a kind of turg-

escence, which appeared to affect the brain and lungs ; lie perished as

in asphyxia. Thus died the chief apothecary of the Guards He
had scarcely been a few hours in this (warm) atmosphere, so new to

him, when his limbs, in which he had lost all feeling, became consi-

derably swelled ; and he expired soon afterwards, incapable of uttering

a single word." *

9. Animal, and other Poisons, applied to a part, by inoculation or

otherwise, are usually said to be powerful excitants of gangi-enous

inflammation. That is, they lower vital power, in both part and

system ; at the same time, exciting inflammation in the vicinity of the

wound. Bites of serpents act in this way ; as also inoculation of putrid

virus, from cattle, or others of the lower animals, occasioning the

" malignant pustule." And, much in the same way, there is no more
certain cause of rapid and extensive gangi'ene, with most serious

results to the system, than by the infiltration of urine into areolar

tissue.

Hitherto, we have considered chiefly such causes as are local and
external ; we now come to those which are constitutional and internal.

10. General debility, from any cause—hemorrhage, starvation, age,

persistent disease, or long continuance of any generally depressing

agent—predisposes both to the accession of perverted vascular change,

and to it.s untoward advance ; there being but little power, either in

part or system, for resistance or control. Or vital power may be so

Fii;. 49.

far diminislied, especially in those parts naturally the weakest—being
most removed from the centre of circulation—as to cause death in a
more direct way, without the intervention of the inflammatory process

;

simply by raal-nutrition, and gradual failure of vitality in consequence.
This latter mode is not unfrcquently exemplified, by simple gangrene
of the toes after exhausting fever.

* Op. Git. torn. iv. p. 13-1.

I'ig. 10. Chronic gangrene; from general debility, l.inc of se[.:iration hogiin.
Patient ict. sevcnt3'-five.
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A peculiar disorder of the system, certainly not of the purely
sthenic type, attends on the internal use of mercury, carried to sus-

tained ptyalism. This seems very favourable to assumption of the

inflammatory process ; and to the invasion of sloughing, as well ai5 of

fierce ulceration, during its progress ; a fact abundantly exemplified

by the frequent occurrence of sloughing and phagedtena, in an aggra-

vated form, in venereal patients recklessly salivated.

11. Improperfood, habitually taken, leads to disorder of the system

of a feeble type ; and thus v^'ill, at least, predispose to gangrene. But
one poisonous article of diet, in particular, causes constitutional disorder

of a very aggravated character ; an almost invariable result of which is

chronic and dry mortification of the extremities. The article alluded

to, is an unsound kind of rye ; not uncommon in the north of Europe.

A black, curved excrescence, not unlike the spur of a fowl, grows on

tiie spike ; and sometimes is found in such quantities, as to form nearly

one-fourth of the produce of the rye. It is termed the Ergot of rye,

or Secale cornutum. Its habitual use, as food, induces lassitude, weak-

ness of the extremities, a feeling of intoxication, and periodic convul-

sive movements. This state, called Baphania^ may continue for days

or months. And frequently, during its persistence, mortification of

the extremities occurs
;
beginning in the toes, and gradually extending

up the leg ; attended with but little pain, and without appreciable pre-

cursory inflammation ; the part becoming at once cold, insensible, and

discoloured, and gradually dry, hard, and shrivelled. In some of the

recorded cases, the line of demarcation formed, separation was com-

pleted, and recovery took place. In the majority, however, the disease

advanced, unchecked in either its constitutional or local form ; and the

issue Avas fatal. In this country, a somewhat similar malady has been

traced to the use of unsound wheat.

12. Atmospheric influence acts favourably, or otherwise, on the

system ; more especially of the invalid. When a deleterious impression

has resulted, no uncommon indication of this is the appearance of

sloughing, in a previously healthy wound or sore. To such a cause,

for example, the invasion of hospital gangrene is perhaps most fre-

quently attributable.

13. Arterial degeneration.—In advanced years, the whole arterial

system, but more especially its ramifications in the lower extremities,

are liable to degenerate
;
by deposit of calcareous matter between the

coats, to a greater or less extent ; sometimes converting them into

completely rigid, and as if altogether ossified tubes. This, of itself,

may exist so generiilly, and in so advanced a Ibrm, as ultimately to ren-

der efficient circulation through such altered conduits impracticable

;

and, circulation gradually ceasing, so does life. Death of the part

ensues ; a gradual and painless process. Or, ere the change has ad-
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vanced so far as to cause complete arrest of circulation, but quite far

enough sadly to enfeeble vital power, a low perverted process may be

kindled ; by some of the many exciting causes, to which the part is

liable. And feeble though such process be, it is usually sufficient to

cause more or less extensive gangrene ; for it invades a part whose

power of resistance and control has been much impaired.

Again ; it has been supposed by some, that the inflammatory pro-

cess is liable to occur in the vessels themselves, when so changed ; and

as an invariable result of ai-teritis is known to be consolidation of the

arterial contents, with consequent occlusion of the canal, and arrest of

circulation—this, occurring generally in a limb, would be certain to

induce its death. By Dupuytren it was imagined, that the greater

number of cases were thus to be accounted for. But, without denying

the possibility of the occurrence, or that it does sometimes so cause

mortification in the aged, it seems more reasonable to believe, that

the painful and inflammatory form of this disease is attributable to the

inflammatory process haying invaded, not the arterial tissue alone, but

the whole part.

Thus we find the old man peculiarly exposed to mortification, par-

ticularly in the parts naturally most weak—the feet and toes. To

such mortification, usually gradual, chronic, and dry, the term Gang-

rcena senilis is commonly applied. This disease, however, is not to be

considered as invariably occurring in one way, and consequently in all

cases amenable to one and the same mode of treatment; otherwise,

mucb practical evil must result. Indeed, there is good reason to believe

that, from this very circumstance, not a few lives have been hurriedly

disposed of, which otherwise might have been long protracted.

Senile gangi-ene varies in its nature. 1. It is not necessarily

attended by arterial degeneration. And when not so accompanied,

but induced by simple general debility, incidental to advanced years,

and perhaps aggravated by casualties to which evei-y age is liable—it

may occur with or without tlie intervention of inflammation. Circu-

lation and vital power may gradually cease ; or the latter is overborne

by accession of the inflammatory process. 2. When calcareous dege-

neration does exist, there is a similar alternative of events ; the death

may be inflammatory or not ; acutely painful, or comparatively painless.

In practice, perhaps the most important division of this form of

mortification, is into that which is preceded and accompanied with the

inflammatory process, and that which is not. For, to the variety of

cause, ought the mode of treatment to be accommodated.

The accompanying inflammation is always of rather a low type;

the part, of enfeebled power, being not only easily overcome by such,

but being really incapable of assuming a process of liigh intensity. In

consequence, the term Lijlaminatio dehilis is often applied.
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Or the inflammatory and non-inflammatory forms may be blended.

The latter may seize on one or more toes ; converting llieni, simply

and quietly, into black and shrivelled eschars. After a time, the mor-

tification ceases to extend upwards. As usual, an elFort is then made
by Nature, to throw off the dead and noxious parts ; and this, we know,

can bo effected only in one way, by inflammation and ulceration. The
process is accordingly assumed, at the living margin ; and heat, redness,

swelling, pain, appear there. But the part has no sufficient power of

control ; the desired result of ulceration and suppuration is quickly

overpassed ; and mortification ensues. The inflammatory has become

engrafted on the simjDle form ; and proceeds rapidly, with much pain

and constitutional disturbance. It would seem as if the attempt by vas-

cular effort, towards arrest and separation, were being constantly

made, and never with success ; on the contrary, accelerating the de-

structive progress.

Thus, then, we may have senile gangrene throughout unattended

with pain, redness, swelling, or other signs of the inflammatory process

;

excepting, ultimately, at the line of separation. Or, from the begin-

ning, these are present ; and continue until either arrest of the disease,

or death of the patient ensue. Or the pain, heat, and redness, though

at first absent, may supervene ; and then continue of an aggi'avated

character.

The disease is most liable to occur in males, of the higher ranks ;

who have indulged, freely and habitually, in the pleasures of the table

—

all the more likely, if organic disease of the heart or aortic valves be

present. And the most frequent form, is that which is attended by

the infiammatio debilis. The original description by Mr. Pott merits

quotation. He calls it " that particular kind of mortification, which,

beginning at the extremity of one or more of the small toes, does, in

more or less time, pass on to the foot and ankle, and sometimes to a

part of the leg ; and, in spite of all the aid of physic and surgery, most

commonly destroys the patient." Usually " the patients feel great un-

easiness through the whole foot and joint of the ankle, particularly in

the night, even before these parts show any mark of distemper, or

before there is any other than a small discoloured spot on the end of

one of the little toes. It generally makes its first appearance on the

inside, or at the extremity of one of the smaller toes, by a small, black,

or bluish spot : from this spot the cuticle is always found to be detached,

and the skin under it to be of a dark red colour. Its progress, in dif-

ferent subjects, and under different circumstances, is different; in some

it is slow and long in passing from toe to toe, and from thence to the

foot and ankle ; in others its progress is rapid, and horribly iiainlhl.

It generally begins on the inside of each small toe, before it is visible

cither on its under or upper i)nrt ; and when it makes its attack on the
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foot, the upper part of it first shows its disterapereil state, by tumefac-

tion, change of colour, and sometimes by vesication ; but, wliercver it

is, one of the first marks of it is a separation or detachment of the

cuticle."

The constitutional symptoms are such as characterize gangrene in

general (p. 239) ; that is, constitutional irritation, tending towards

typhoid collapse ; but clu'onic in its nature, like the local affection.

Pain, restlessness, and hiccup—especially the two former—are parti-

cularly prominent. The first may, in part at least, be accounted for,

by the occurrence of inflammation in such dense and unyielding tex-

tures as the arteries often are. In the non-inflammatory form,

constitutional disorder is often very slight ; at least during commence-

ment of the gangi-ene.

The Progress of mortification is sometimes slow
; making but little

advance in days and even weeks—-as in the senile, and other chronic

forms. Sometimes, it is feai-fully rapid ; as in the acute and trau-

matic ; spi-eading, within a few hours, over a whole limb.

"When arrest has occurred. Nature begins her process of separation;

as formerly described (p. 238). A sthenic form of inflammation is

established in the living margin
; suppuration and ulceration super-

vene ; and this destructive process is in its turn followed by granula-

tion, and effort towards repair. At the same time, the symptoms of

constitutional irritation gi-adually subside ; and a sthenic and normal
state of system is restored.

Prognosis varies, according to the extent of the mortification, the

nature of the part in which it has occurred, and the condition of the

system during and before its accession. The larger the gangrened
part, the greater its importance as a portion of the general economy, and
the lower the constitutional powers, the gi-eater is the danger to life.

Ti-eatment of Mortification.

The treatment of mortification, in general, resolves itself into five

principal indications. Remove, or mitigate the cause ; wait for the
line of demarcation

; assist Nature, in her efforts towards detachment;
promote and regulate the healing process ; and maintain due power of
system, throughout invasion, arrest, and euro.

But, in the first place, let diagnosis be accurate; be sure that it is

a case of gangrene. In mere bruise, there is discoloration of a livid

hue; and dark-coloured serous vesicles form, somewhat resembling
phlyctena3. But the points of difference, formerly noticed, are suffi-

ciently fdain (p. 237). And it is well that such is the case; inasmuch
as error of diagnosis would infallibly lead to serious error of practice.
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On undoing a fractured limb, for example, after the first application

of retentive apparatus, it is not uncommon to find it swoln, darkly

discoloured, and studded by dark vesications. If this be gangrene

;

amputation, at some distance above tlie parts so affected, cannot be too

soon performed. If it be but tlic effects of bruise
; fomentation, mild

antiplilogistics, and gentle reapplication of retentive means, ai-e all

that the circumstances demand.

In the inflammatory form, removal of the cause is to be attempted,

by antiplilogistics. And, prevention being better than cure, it will of

course be advisable to have recourse to these early and efficiently ; so

as to arrest the inflammation's progress timeously, and save the vitality

of the part. But let not the chance of immunity from gangrene be

purchased at too high a cost. Copious general blood-letting, with

other spoliative and depressing remedies, may make much impression

on the inflammatory process ; and so, at least, limit the occurrence of

gangrene, at the time. But the process of separating the dead parts,

followed by attempts at repair, has to come, with its exhaustuig dis-

charge ; the powers of the system are certain to be severely tried ; and

if they have been, at the outset, imprudently exhausted, they cannot

fail to sink when they are most required. Besides, bleeding may not

secure even the temporary benefit ; on the contrary, general and local

power may be so weakened thereby, as to render them an easy prey

to inflammation even in a subdued form.

Often antiphlogistics are thus used, with a blind and rash impro-

vidence. The cure is protracted and embarrassed ; the system is

enfeebled, and perhaps for ever broken ; or even the issue may be fatal.

Cases of threatened gangrene, after severe bruise, laceration, fracture,

&c., afford abundant illustration of this practical point. The ulterior

result must always be regarded, along with the present ; and both pro-

vided for. We are to prevent or limit gangrene if we can : yat using

antiphlogistics so as to make sure of leaving power enough of system,

for defence from hectic and exhaustion during the suppurative stage.

Also let it be boi'ne in mind, that it is only before, and at the very

commencement of gangrene, that antiphlogistics can ever be actively

employed. When mortification has been fairly established, the symp-

toms change, and require a corresponding alteration of treatment

;

inflammatory fever, sthenic, is superseded by asthenic constitutional

irritation. And further, when gangrene is both certain to occur, and

to prove extensive, the symptoms corresponding to that result arc often

fore-shadowed in the characters of the preceding inflammation, both

locally and generally
;
modifying these in so marked a manner, as at

once to enlighten the experienced practitioner regarding the impending

issue. Such a state, not unfrcquenlly connected with a previously

debilitated power of system, is often, and not inappropriately, termed
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Gangrenous inflammation; and in this, antiplilogistics, at however eai-ly

a period employed, must invariably be used with the greatest caution

and forbearance. On the other hand, if inflammation be intense,

limited, seated in an important part, with both local and general

symptoms plainly sthenic in character, and occurring in a x'obust un-

broken frame—we may bleed copiously and fearlessly ;
employing also

the other suitable antiphlogistics with energy. For, in these circum-

stances, such ai'e the only true preventives of gangrene.

Constitutional remedies, foolishly held as specifics, and termed

Antiseptics, were at one time much in vogue; and may not yet have

fallen altogether into desuetude. Of these, the most prominent was

bark ;
given in full doses. The exhibition of this, at an early period,

will plainly aggravate the disorder ; offending the stomach, increasing

the fever, influencing the inflammation unfavourably, and rendering

the gangrene both more speedy and more extensive than it otherwise

might have been. It can only be of use, as other tonics, after the

period of excitement has gone by; limiting or preventing hectic, and

assisting the system to bear up under the exhausting influence of

suppuration.

Previous to gangi'ene by inflammation, then, antiphlogistics are

expedient ; early, active, yet cautious
;
invariably controlled by regard

to the impending future ; their object being to prevent local death if

possible, and yet not seriously to impair general power. When gan-

grene has occurred, they may be continued, in sthenic cases ; but now
with still more subdued caution ; to limit mortification as much as

possible, but still without injury to the system. When, however, the

constitutional symptoms of gangrene are fully developed, of their usual

type, antiphlogistics are wholly unsuitable. The disorder has passed

from inflammatory fever, into a grave form of constitutional irritation,

tending to collapse ; and calmatives, support, tonics, stimuli, will pro-

bably be required. Opium, in full doses, and frequently repeated, is

an admirable remedy at this stage ; calming the general system, blunt-

ing the sensation of pain and illness, and seeming to impart a power of
tolerance to the frame under the depressing agency of the local change.
At the same time, more or less stimulus is usually indicated ; and the
preferable forms are the alcoholic, and ammonia ; administered with
the cautions formerly explained (p. 57).

Hiccup, it will be remembered, was spoken of as particularly

troublesome, in many cases. If it do not yield to general treatment,
musk, camphor, ammonia, naphtha, may be employed as special cor-
rectives.

When gangrene has ceased, and separation been commenced,
usually the general symptoms again change towards the sthenic form

;

and, in consequence, a gual-ded and somewhat antiphlogistic regimen
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will probably be expedient; lest the process necessary for detaelunent

should prove excessive, and re-inducc sloughing. But, on the con-

trary, should bolh general and local appearances betoken debility,

cautious support by nourishing food, and the more simple tonics, must
be maintained. "When detachment has been completed, we have then

to do with a simple sore—inflamed, ulcerating, granulating ; weak,

irritable, or healthy, as the case maybe. And the ordinary treatment

is to be conducted accordingly.

If a palpable exciting cause appear—as deligation, obstructing

venous or arterial circulation, or both—that, of course, must be in-

stantly removed. Infiltration of poisonous or acrid fluid Avill be got

rid of, or limited in its effects, by free incision. Noxious atmospheric

influence must be either changed, or neutralized as far as possible. If

sloughing be from compression, the pressure must be removed or modi-

fied ; if from bad food, diet must be amended ; if from mere general

debility, that must be obviated by a suitable support.

Mortification by Pressure very frequently engages the attention of

the practitioner; a common result of long confinement to the recum-

bent posture, especially in the weak and paralytic ; sometimes occa-

sioned by inaccurate or injudicious adjustment of retentive apparatus,

in the treatment of fracture. When sloughing, by such causes, has

been induced, it proves a source ofmuch inconvenience to both patient

and surgeon ; as can be readily understood. It is to be avoided, by

care in subdividing the pressure among many points ; preventing its

concentration, and maintenance, on one or two alone. In fi'acture of

the leg, for example, retentive means will be arranged to compress not

solely the malleoli, or the heel, but to be equally borne by the whole

surface of the bandaged limb ; and such precautions are especially

desirable, in the case of the aged and weak. When bed sores are

threatened, the points naturally most compressed—over the sacrum,

trochanters, heels, scapute, elbows—must be relieved, as much as

possible ; by frequent variation of posture ; by the adjustment of pads,

or pillows, on the adjacent parts
;
and, if need be, by the use of these

admirable contrivances for snch purposes, (he hydrostatic bed, and the

spring-bed, by which the labour of support is equally distributed on

every part of the surfiice. Of the two, the spring-bed* is perhaps

the more generally suitable
;

being equally useful, in the way of

uniform support; and being free from the disadvantage of damp-

ness, requiring frequent change of the clothes and mattress.

The reddened and painful parts (for it is usually by inflammation

the part perishes
;
power being seldom so very small, or pressure so

very great, as to occasion immediate and direct death) are to be pen-

cilled over with nitrate of silver, either in substance or in solution, so

• Lancet, No. iy72, p. G.33.
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as merely to blacken the integument; ciireililly avoiding the vesicat-

ing effect, our object being simply to resolve the inflammatory pro-

cess. Or a solution of corrosive sublimate may be used ; which has

the effect of hardening the part, and rendering it less susceptible of

the influence of pressure. At the same time, of course, our utmost

efforts will be directed towards the general recovery of the patient

:

in order that recumbency may become unnecessary. When breach of

surface has ensued, it early assumes the weak character
;
requiring

stimulating applications, accordingly.

When mechanical or chemical injury is the cause, we have seldom

the power of altogether preventing mortification ; limitation is our object.

So soon as the first shock has passed over, our treatment is antiphlo-

gistic ; in order that death may be confined to the parts which suffer

directly from the injury. We seek to save those which have their

vital power less diminished, and which might contrive to live, if let

alone ; but which would be unable to combat brisk inflammation suc-

cessfully. A certain amount of inflammation must ensue ; but we are

anxious to limit it to what is merely necessary to effect detachment of

the original slough. During the progress of detachment, the antiphlo-

gistic regimen will probably be expedient. Thereafter, by improved

diet, and other tonic means if necessary, the general power is to be

maintained ; sufficient to ward off hectic, and duly carry forward the

operation of repair.

In the case of mortification from Cold, it is our duty to prevent

the occuiTence if possible. And, as in this climate, it is seldom that

the destructive result is by the direct effect, but by the secondary or

reactive, such prevention is not unfrequently within our power.

Plainly, it is to be accomplished by moderating reaction ; abstracting

cold, and yet not applying sudden heat or other stimuli. The common
practice is very successful

;
and, though perhaps not actually based

on scientific principles, can be most satisfactorily explained by them.

A part undergoing the freezing process—threatening to die by the

direct effect of intense cold—becoming pale, shrunk, and but little

sensible, is rubbed with snow ; while the patient and part are yet in

the open air, or at least not exposed to sudden elevation of temperature.

Rubbing arrests the sedative effect, and induces reaction ; and rubbing
with cold ensures the reaction being gradual, slow, and safe. Circu-

lation and nervous influence are restored ; and returning vital power,
finding no undue excitement to oppose or control, reigns paramount.

When gangrene has set in, by reaction proving excessive, our
object is to moderate this ; and at the same time to sustain constitu-

tional power. Locally, employing poultice, water-dressing, pencilling

with nitrate of silver, or other soothing applications; with careful

regulation of diet, and administration of suitable remedies internally
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—at first moderately antiphlogistic, then opposed to constitutional

irritation. On separation of the sloughs, the customary treatment is

adopted.

In the chronic gangrene of old people, the Gangroena senilis, we may
have two distinct forms, as already shewn

; death, direct, from mere
want of power ; or death indirect, weakened power being overcome

by inflammation. In the former case, cautious general support is

expedient; enough to maintain and increase general power, yet

cautious, to avoid the induction of an inflammatory process, which we
know the part is unable to bear. The part itself may be covered

over with tepid water-dressing, or with any other bland protective

application.

In the second, or inflammatory form—much the more frequent

—

our object should be to subdue the local inflammation
; yet with-

out impairing, and on the contrary rather adding to, the general power

of system. The best local application with this view, is the nitrate of

silver ;
pencilled over the red, painful, and swoln parts, so as merely

to blacken, and obtain the simply sedative and antiphlogistic result

(p. 148) ;
covering the part, afterwards, with a light poultice, or water-

dressing. The patient should be kept in the I'ecumbent posture, with

the part somewhat elevated. The diet must be non-stimulant ; other-

wise inflammation, already beyond the power of the part to bear, will

be further increased. At the same time, it must not be truly antiphlo-

gistic, or starving ; otherwise, both general and local power, already

weak, will be still further impaired ; and the existing inflammation,

even without increase, will be rendered more and more destructive.

It will consist, then, of simple farinaceous food ; such as Avill maintain

power, and yet not favour undue vascular excitement. Also, the con-

tinued use of opiates is highly expedient. Great pain and general

irritation attend the progress of the disease. The former is in part

alleviated by the nitrate of silver. Both will be much assuaged by

opium ; which further, according to some, would seem to exert a bene-

ficial tonic effect on the capillaries
;
thereby tending to increase vital

power, in circumstances where it is much required. Under such treat-

ment, we expect, and often not in vain, that pain, redness, and swell-

ing, shall cease; as also the advance of mortification. A healthy line

of demarcation is established; the dead parts are thrown off; the

patient rallies greatly in his system
;
and, in short, recovery is obtained,

though not of course without more or less mutilation.

But such was not the practice, and such were not the results, of

former times. The practitioner took but a one-sided view of the

case; observing deficient power alone, and overlooking redundant

excitement. His patient was literally crammed with diet, of the most

rich and stimulant kind. If in the belter ranks of life, his fable
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was made to groan daily, under the most sumptuous viands; and

yet the generous food seemed only to feed the disease, not the

patient. The dusky redness spread more and more ; and both part

and frame sank under it. The error was at length perceived ; and an

opposite extreme was gone into. Seeing then nothing but inflamma-

tion, antiphlogistics were employed ; as if the process were of the

ordinary sthenic form ;
disregarding the want of power, which did not

fail to increase under the neglect. Dupuytren, for example, trusted

to venesection. Now, a middle place is wisely selected. We neither

stimulate nor spoliate the system ; local disease is moderated, while

both local and general power is enhanced and maintained ; and the

result is altogether satisfactory.*

Local Apjjlications in Mortification.

Local as well as general antiseptics were at one time believed in :

of an alcoholic, terebenthinate, or otherwise stimulating nature. If

employed previously to the accession of gangrene, while inflammation

is still in progress, they invariably prove injurious
;
by hurrying on

that process, already excessive. During progress of gangrene towards

sphacelus, all stimulation of the part must still be prejudicial ; for a

like reason. When sphacelus is complete, the stimulants, acting on

the surrounding living parts, which ai'e being sthenically inflamed for

the purpose of effecting detachment, are likely to aggravate such excite-

ment to an injurious extent. As to their effect on the dead parts them-

selves, it is either nugatory, or the reverse of beneficial. For, however

useful spirits of wine or turpentine may be, in preserving parts already

detached fi-om the system, similar preservation is certainly not what

we desiderate during the process of separation. On the contrary,

sloughs cannot be too soon removed fi'om the living tissues. Local

stimulants, therefore, improperly named antiseptics, are not only use-

less, but hurtful.

Scarifications were also at one time in vogue
;
usually with the

view of enabling the antiseptics to prove more effectual. If they

merely implicated the dead parts, they were ineflicient. If they pene-

trated these, and reached the living and inflaming stratum beneath,

they obviously did harm ; as undue stimulants. Under only two cir-

cumstances, are incisions likely to pi'ove beneficial in gangrene. First

;

when suppuration has freely occurred beneath a separating eschar

;

which, being marginally adherent, and itself incapable of the ulcera-

tive process, induces all the evils of tension and pressure on an acutely

• Lancet, No. 602, p. 850; sec also Mr. Syme's notice of this aftection, London
Montlily .Tournal of Med. Sc. 1st January 1811, where, however, the restriction of regi-
men i.s stated ratiier too strongly ; I

April 22, 18W3, p. 016.
'

S
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enlarging abscess. Incision tiirough the eschar, under such circuui-

stances, will afford infinite relief; and it is not unfrequently ihu;-

required, in cases of burn. Second ; when by free incision we may
remove the cause of gangrenous disaster, past, present, and impend-
ing; as in phlegmonous erysipelas, and in diffuse areolar infiltration

Avhethcr of a purulent or ui'inous kind.

During the formation and sepai-ation of sloughs, light poultice, or

warm water-dressing, are the preferable applications
; soothing, grate-

ful, and protective to the living parts. Often, the latter may be advan-
tageously medicated, by solutions of the chlorides of lime and soda ; at

first chiefly applied to the dead parts, as correctives of fcutor ; after-

wards used not only with this view, but as a suitably stimulant lotion

for maintaining reparative energy in the living ulcer.

As sloughs become detached, by the undermining process of ulcer-

ation in the living stratum, they should be taken away ; such cleansing

of the part tending to diminish fostor, as well as the risk from

absorption of the results of putrescence. If necessary, scissors are

employed
;
cutting with these only in the dead part however. For,

in affording assistance to Nature in her detaching efforts, we should

occasion neither one moment's pain, nor the loss of a single drop of

blood. Pulling rudely at yet adherent sloughs, or cutting in living

parts, is not unlikely to reinduce sloughing ; more especially when gan-

grene is of the chronic form, and attended Avith general debility. After

separation, both part and system are treated as in ordinary granulation
;

only with a foreknowledge that, on account of previous exhaustion,

support will be soon demanded on the part of both.

The nitrate of silver we have seen to be very useful, as an oppo-

nent of the inflammatio debilis, in chronic gangrene. By some, it has

been employed with another object in view, during advancing gan-

grene ;
applied intensely, to the sound part, so as to produce vesication,

inflammation, and ulceration
;

instituting, as it were, a fictitious line

of demarcation ; and attempting to dictate to Nature the point of arrest.

It need scarcely be said, that the result has disappointed the expectation.

Nature is not thus to be schooled. Inflammation was doubtless excited ;

not of the sthenic type, which alone can give the ulcerative sulcus of

separation ; but still of the asthenic and excessive kind, courting and

hastening progress of the mortification.

Question of Amputation.

1. Amputation is not unfrequently advisable, in order to prevent the

occurrence of gangrene. Thus ; when a limb has been much injured by

mechanical or chemical means—in the case of a severe compound frac-

tin-c, or bin-n, for example—and it is apparent to the experienced obsor-
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ver that mortilication must ensue, involving the whole thickness of the

limb, acute, tending to spread, and from the first accompanied by the

most formidable constitutional symptoms— amputation is performed

above the injured point; so soon as the primary shock has passed

away, and the system rallied so far as to alford sufiicient tolerance of

the operation.

2. "When, afler such injuries, gangrene has set in, of the acute and

spreading kind, thei'e is now no question as to the propriety of imme-

diate operation. At one time, it was by many considered right, in

this and in all other cases of mortification, to wait for the spontaneous

line of separation. But delay, under these circumstances, with such

an object in view, will be in vain. The gangi'ene spreads upwards

and upwards, with a diff'used and streaky margin ; the typhoid symp-

toms gi'ow more and more intense ; the trunk is reached, rendering-

operative interference hopeless ; or, long ere this, the system has sunk,

and the patient perished. The only hope of escape is by early ampu-
tation. It is a slender chance (for the probability is that sinking

may continue, or even gangi-ene may be resumed) ; but it is the only

one ; and to it the patient is entitled. While the mortification is

spreading, we amputate at a distance from the gangrened part; in

one which is sound, or at least appears to be so. If there be no point

distal to the trunk, altogether free from the signs of incipient death,

we refrain from the knife ; its use must then prove futile, and would
but accelerate the fatal issue. And, in selecting the line of incision,

when amputation is advisable, it is well to remember that the subcu-

taneous areolar tissue is often an earlier victim to gangrene than the

skin itself; that, therefore, the immediate vicinity of the discoloured

margin is never suitable ; and that, in all cases, careful manipulation

should be employed, to ascertain, if possible, that all textures, as well
as the skin, are yet sound

; otherwise, we might be cutting in parts

not only doomed, but dead. Sometimes a case presents itself of acute
traumatic gangrene, in which there is even much space apparently
suitable for amputation ; but in which the constitutional depression has
advanced so far, as to render the shock of an operation, then performed,
certainly fatal. In such circumstances, our attention must be mainly
directed to rousing the vital powers

; sustaining them under the depress-
ing agency

; and if, thus aided, they fail in attaining to even a tem-
porary ascendancy, we refrain from operation.

3. In the chronic form of gangrene, arising without apparent exter-
nal cause, there is no such haste in the use of the knife. Nature's
initiative is calmly awaited. For, until the line of separation has been
formed, we cannot know hoAV far the gangrenous conspiracy between
inflammation and vital power lias extended. If we amputate dur-
ing progress, it is most likely that we sliall be cutting in parts fore-
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doomed. They liad not power enough to resist the inJUmmatio debilis,

A\'hich was gradually creeping on ; and certainly will not, for an instant,

withstand the graver amount of inflammation, which such formidable

incisions must inevitably excite. And, further ; even after the line of

separation has occurred, and is duly advancing, it is probable that, local

as well as general debility being still great, the parts have just power
enough to sustain the spontaneous inflammation necessary for the ulcera-

tive process, and would undoubtedly perish under the greater amount
induced by the stimulus of incision. Therefore we Avait, not only until

the line of demarcation has been made, and separation begun ; but until

the latter has been in a great measure completed
; assisting Nature's

amputation, rather than operating ourselves
; using our knife and saw

merely to divide the fibrous and osseous textures, which are slow to

ulcerate in this way; injuring the living parts as little as possible;

yet sloping the knife upwards, in order to have an opportunity of saw-

ing the bone so high, as to afford a fair prospect of the stump proving

sulficiently fleshy and useful (Fig. 45).

In sucli cases, the system is very intolerant of loss of blood ; and

that is another reason why incisions should be so guarded. There is

a circumstance, however, attendant on the disease, very favourable in

this point of view. The dry, hard, impeneti-able sphacelus has the

same effect on the arterial tubes, on its cardiac aspect, as a ligatm-e.

Remora their circulation is induced; coagulation takes place; and

each arterial canal is obstructed, up to the nearest open collateral

branch. As the line of separation passes through, the canals are fur-

ther and more securely shut up, by fibrinous deposit ; such ulceration

being of the sthenic kind, and, as usual, preceded and accompanied by

plastic exudation. Even supposing, therefore, that our knife does

encroach a little on the living parts, higher than the line of sponta-

neous ulceration, hemon-hage is likely to prove but trifling.

4. In the chronic gangrene which is induced by cold—an obvious

external cause, and independent of constitutional vice or failing—we
still await the line of demarcation ; for, otherwise, we cannot tell how

far the fatal amount of local depi-ession has extended. But afler

sepai-ation has been fairly and spontaneously begun, we do not hesitate

to amputate ; and with the option of either finishing Nature's operation

just commenced, or of cutting in a higher and perhaps more suitable

situation. For, the debility being only local, temporary, and not depend-

ent on organic change, occurrence of the line of separation is suflicient

evidence that in every point of the living parts there is then tolerance

of operation. Usually, a better stump can be fashioned at a higher

point than that Avhich Nature has happened to select. But were such

amputation to be made previous to ari-es( of the gangrene, most pro-

bably the flaps would speedily slough.
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Thus then, when gangrene is acute and humid, dependent on an

external cause, and unconnected with a previously existing iailin-e of

system, or organic change in the general limb, we amputate, if at all,

during progress of the disease ; without waiting for a line of demar-

cation. When it is chronic and dry, dependent on an internal cause

only, or on internal more than on external causes, and connected Avith

failure of both general and local power, we wait for the line of demar-

cation, watch the progi-ess of separation—cautiously supporting the

system meanwhile—and when detachment is far advanced, Ave inter-

fere merely to facilitate and modify its completion ; we amputate in the

line of separation. When gangrene is the result of one particular

external cause, cold, we aAvait the line of demarcation
;
and, so soon

as that has been fairly formed, Ave amputate either there, or above,

according as circumstances may seem to require.*

In addition to the References under Inflammation, see O'Halloran on Gangrene and
Sphacelus, Dublin, 1765; Potts' Surgical "Works, vol. iii. p. 185, Lond. 1808; Larrey,

Memoires de Chirurg. Militaire, torn. iii. p. 60, and p. 141, 1812
;
Delpecli, Memoire sur

la complication des plaies et des ulceres, connue sous le noni de pourriture d'hopitnl,

Paris, 1815; Hennen's Military Surgery, p. 241, Lond. 1820; Guthrie on Gunshot
Wounds, p. Ill, Lond. 1820; Lawrence, Med. Chirui-g. Trans, vol. vi. p. 184; Turner
on spontaneous obliteration of the larger Arteries, Edin. Med. Cliir. Trans, vol. iii. 1828

;

Porter, Dublin Jour, of Med. Science, vol. iv. 1833
;
Dupuytren, Legons Orales de Clinique

Chirurg. torn. iv. art. xi. Paris, 1834; Cruveilliier, Anat. Pathol, livr. xxvii. and Diet,

de Medicine et de Chir. Prat. vol. iii. p. 394 ;
Liston, Lancet, No. 602, p. 850, 1835

;

Brodie, Lectm-es, Med. Gazette, 1840-41
; Syme, Monthly Journal, Jan. 1841

;
Balling,

ueber die Gangrjena senilis, Journal von v. Graefe und v. Walther, vol. xiv. p. 42. In

connexion with Gangrene caused by ergot of rye, see Langius, Descriptio morbornm ex
usu Clavorum Secaliuorum, 1707 ;

Duhamel, Memoires de I'Acad. de Sciences, p. 628,
Paris 1748; Woolaston, in Philos. Transact, p. 52.3, Lond. 1762 ; Prescott on the effects

of Secale Coi-nutum, Lond. 1813; Rust's Magazine, xxv.
;
Pereira, Elements of Materia

Mediea, part ii. Lond.. 1840.

• To these rules there are occasional exceptions. Sometimes, in a spreading acute gan-
grene, for example, it may be prudent to await the line of demarcation. And sometimes,
in chronic gangrene, it may be expedient to amputate independently of this. Such excep-
tions are only occasional, however; and, as usuah do not fail to strengthen the general
rules.
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CHAPTER V.1I.

HYPERTEOPHY, ATROPHY, AND ABSORPTION.

The nutrition and growth of the structures of the body are liable to

become deranged, apart from all trace of the inflammatory process. In

the normal condition, a certain jaroportion is maintained between the sup-

ply of nutritive material by the blood-vessels, and the waste of tissue or

absorption of the effete matter. Absorption is effected partly by

veins, as well as by lymphatic vessels specially adapted for the function.

This, occurring in excessive or diminished proportion as regards the

antagonist function of nutrition, produces various effects on the part

involved in such departure from health. And it is plain that the

abnormal state may depend on derangement of either process.

When the capillaries of a part deposit an amount of plasma simply

sufficient to supply what is dissipated by the current expenditure, the

result is normal ; the condition is that of health. When more is

exuded than is required to atone for waste, there is necessarily accu-

mulation of the excess ; the condition is a morbid one, and termed

Hypertrophy. When, on the contraiy, deposit fi'ora the capillaries is

insufficient, by deficiency of arterial supply ; or when absorption exer-

cises its function to excess, the condition of deposit remaining unaltered

from the state of health—the result is of an opposite kind—still mor-

bid—and called Atro^ihy.

Hypertroj)hj.

Hypertrophy, or increased volume of a part, may be the conse-

quence of increased supply or of diminished waste. In the former

case, when the process is rapid and accompanied with a distinct exud-

ation, it is usually of inflammatory character. But when slow and

imperceptible in its accession, and marked by mere excess in the

quantity of normal elements, it is called Simple Hypertrophy. In some

cases, this name is applied to a collateral increase of several of iho

tissues composing a part or organ ; in other instances one structui-al

element may be enlarged at the expense of the rest, or while these

remain stationary ; so that in the application of thi.s, as of the corres-

ponding term Atrophy, there is considerable latitude.
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The most marked instances of hypertropliy ocomv from perverted

nutrition, Avliicli has often a low or chronic inflammatory type. Such

are the indolent tumours of glands, the thickening and induration of

areolar texture, the enlargement of bones under chronic processes of

disease. Hypertrophy also occurs from exalted functional activity ;

as in the highly-wrought muscles of the blacksmith's arm, or in one

kidney when the opposite has been lost by structural change. Again,

hypertrophy, chiefly of the fatty tissue, may take place from over-

assimilation with deficient exercise ; the effects of this cause upon the

organs of motion, however, being of quite an opposite kind. And

other perversions of nutrition, of the most varied character, lead to

liypertrophy of particular organs.

The treatment of hypertropliy will vary according to its cause.

When this is inflammatory, the usual antiphlogistic measures will be

pursued. Scrofulous or other enlargements of glands will be treated

by iodine externally, with the use of cod-liver oil and careful regimen.

Hypertrophy from undue exercise of a part is not always distinctly

morbid ; when it is so, the removal of the cause is the only effective

mode of treatment.

Atroj)h!/.

Atrophy of a part, we have just seen, may occur in two ways

;

from excess of waste, or from deficiency of supply. In most cases, it

is probable that both circumstances concur to establish the result,

although the major part is attributable to the latter. The part is

gradually diminished in bulk, its structure usually becomes somewhat

modified, and its function is more or less deranged.

This state may follow on the inflammatory process; as a remote con-

sequence, not as a direct result. The connexion is usually with the

chronic form. That affection ceasing, absorption busies itself to remove

the loaded change of structure ; and this exaltation of function may
be continued beyond what was necessary to restore the healthful

balance. Besides, that disuse of the part which attends on chronic

inflammatory disease will necessarily have the effect of diminishing

the arterial circulation ; and this latter cause of wasting may be

further contributed to, by a remaining change of structure in the

part itself. Or any of these causes may of themselves be equal to the

result. Tlius, a testicle, which has been simply inflamed, may become
simply atrophied ; a limb which has been long disused, on account of

inflammatory disease of a joint, or from any other cause, invariably is

more or less wasted ;
granular disease of the kidney is accompanied or

followed by decrease in the bulk of that organ.

Treatment.—The indications are simple. To allay the process of

absorption
; to strengthen tlie function of the blood-vessels, more espe-
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daily of the arterial system. The former may be sought by gentle

counter-irritation—as slight blistering, or inunction of croton oil. The
latter, probably the more important of the two, is fulfilled by use of the

part, friction, and electro-magnetism if necessary ; with resumed func-

tion, the nutritious effort is aroused, and normal development usually

restored.

Atrophy may not be limited to a part, but may affect the whole

system ; the result of imperfect nutrition—in many ways induced.

But this general morbid state does not come wthin the peculiar pro-

vince of the surgeon.

Ahsoiytion.

Absorption may be regarded as a partial atrophy, leading to more

or less deformity of the organ in which it occurs ;
dilFei'ing however

Tig. 50. Vig.-M.

from ulceration in the absence of discharge, the waste matter being

received back directly into the blood. Absorption may take place at an

Fig. 50. Interstitial absorption in progress, in the cranium ; at a, just begun
;
at b,

more advanced. It may stop here
;
producing a merely cancellous state of the tissue

;
or

it may advance, becoming merged in ulceration, and i)roducing caries, as in Fig. 51.

Fig. 51. Different portions of the same skull as Fig. 60 ; at c, ulceration established,

surrounded by interstitial absorption ; at d, caries, with necrosis, in tlio centre-intersti-

tial absorption still accompanying.
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indefinite number of points in a tissue, or it may spread regularly as

from a centre ; in the former case it is interstitial, in the latter continuous.

Interstitial Absorption is most frequently observed in the hard tissues
;

usually resulting from a low form of the inflammatory process, and

dependent, chiefly if not wholly, on an exalted and perverted exercise

of the absorbent function. The process is most distinct in bone ; con-

verting what was dense into cancellated texture ; or, being limited to

certain points, interspaces of normal tissue remain, the whole having

a worm-eaten appearance (Fig. 50). The supei'-imposed soft textures

are usually in a state of passive congestion. The part is slightly

swoln, puffy, and darkly discoloured ; there is a deeply-seated dull

gnawing ache, rather than pain, aggravated by firm pressure. Weakness

is complained of in the part ; and marked increase of the unpleasant

sensations follows exercise of it, even when gentle. The affection is

most likely to occur in those of weak frame, and is usually attributed

to external injury. In general, dull uneasiness has been felt in the

bone, before any affection of the soft parts became recognized. The
treatment consists in gentle counter-irritation, rest of the affected part,

and attention to the general health.

This morbid state of bone is found to be of importance, not so

much on its own account, as in consequence of its being the precursor

and accompaniment of one of the most troublesome diseases with which

our art has to contend—caries (Fig. 51).

Continuous Absorption differs from the preceding in being continuous,

instead of interstitial or interrupted ; and being usually both continu-

ous and progressive, it occasions more or less loss of substance. It

may follow, more or less remotely, on the inflammatory process ; or it

may be accompanied by some such condition. But in many cases it

seems to be almost wholly unconnected with vascular change
; and, in

all, it is quite separate from true inflammation. The loss of substance

is gradual, almost painless, and altogether without formation of pus ;

the work of absorption alone. And thus it manifestly differs most
widely from true ulceration.

A similar difference is observed in regard to repair, or restoration

of lost substance. A chasm of the soft parts may be filled up either by
granulation, or by the " modelling process" (p. 1 69). The former is pre-

ceded by true inflammation, and is analogous to ulceration. The latter

is not only unconnected, but incompatible with true inflammation, and
is analogous to continuous and progressive absorption ; the one is simple
removal, the other simple deposit ; both are unattended with inflam-

mation, and both are consequently unaccompanied with the formation
of pus. To both the absence of atmospheric contact is essential.

Admit this, and inflammation follows—the consequence of sudden and
powerful stimulus, acting on a part already in an unsound condition.
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The simple absorption is converted into true ulceration ; the niodelliiig

process is arrested, ulceration overturns what has been already done
towards repair, and then, this destructive process subsiding, restoration

commences again in a new way, by granulation.

Familiar examples of this form of absorption are alforded by tiie

a gradual disappearance of texture, botli

hard and soft, before slowly increasing

pressure; as in the case of abscess or

aneurism. And pressure may be con-

sidered as by far its most frequent ex-

citing cause. According to the amount of

dose, this produces different effects, liy

sudden and great pressure, vitality may
be at once destroyed in the part ; a less

amount gives ulceration
; less, simple

inflammation
; less, a perverted vascular

function short of the truly inflammatory
;

still less, gradually applied, with exclu-

sion of atmospheric influence, affects the

arterial and capillary vessels little if at

all, while it excites the absorbent vessels

to the morbid result now under consideration.

Treatment consists in abstraction of the cause—usually pressure

—

rest of the part, and moderate counter-irritation. The two first, and

especially the first, are the most important, as can be readily under-

stood ; and when they have been satisfactorily fulfilled, but little of the

last will be required. When the morbid condition has been arrested,

the loss which it has occasioned is repaired, by the accession of its

analogue the "modelling process;" simple non-inflammatory deposit

coming in the place of simple non-inflammatoiy absorption.

See Canstatt, Die Specielle Patliologie, &c., Evlungeri, 1841 ;
Paget, Report, Britisli

and Foreign Medical Review, April 184G, p. 564 ; also Lectures on Hypertrophy and

Absorption, Medical Gazette, 1847.

Fipr. 52.

Fig. 52. Continuous absorption illustrated by the pressure of an aortic aneurism on

the bodies of the vertebrfc ; a, the arch of tlie aorta ; h, the descending aoria
;

c, the

vertebral column. Opposite d, the bodies of the vertebras are seen excavated, witii cor-

responding processes of the compressing clot; while the intervertebral substances, suc-

cessfully resisting the pressure, project into corresponding depressions of the fibrin.



267

CHAPTER Yin.

—

—

TUMOUES.

Pervekted nutrition has already occupied our attention, as a result of

the inflammatory process ; and also as inducing hypertrophy, indura-

tion, and other change of original structure. Under the present section,

we have an example of perverted nutrition of a different kind, consti-

tuting Tumour ; a morbid growth, or new structure, of slow and gradual

progress, possessed of a formation and increase distinct from those of

the oi'iginal tissues, and usually independent of the inflammatory pro-

cess, except perhaps as an exciting cause.

The origin of tumour is yet a question unsettled. Some still assert

that extravasation is the first step ; and that the extravasated blood,

becoming organized, forms the nucleus and origin of the morbid growth.

"What led to this supposition was, no doubt, observation of the fact,

that the morbid formation was in very many cases attributable to the

receipt of external injury. A part having been struck, extravasation

followed, the extravascular blood was felt hard and clotted, the hardness

became less, but did not altogether disappear, and a firm knot remained;

this, after a time, began to enlarge ; the increase continued, and per-

manent tumour became developed. But the proof afforded by morbid

anatomy of the origin of tumours from coagula is, to say the least,

very defective as regards the greater number of these gi'owths ; and
this chain of events—of very frequent occurrence in connexion with

tumour—can be explained otherwise than by supposing organization,

with subsequent growth, to take place in an imperfectly absorbed

coagulum. Tumour is in fact always the result of perverted gi-owth

and nutrition ; and its origin, in particular cases, must be owing to

some predisposition either of the part or of the system. The latter

indeed is fi'equently shewn very plainly, by a tendency to the genera-

tion of numerous growths of the same kind in one individual. Now,
any cause which in a person so predisposed leads to an interruption,

even temporarily, of the normal function of growth in a part, must
necessarily lay that part peculiarly open to the action of the predis-

posing causes of tumour. Such a perversion of the normal process

occurs, when a blow or other injury leads to extravasation and inflam-
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matory exudation. . Under ordinary circumstances, tliis exudation

merely accomplishes the Avonted salutary end in view
; namely, re-

storation of the continuity of texture, whicli the exti'avasation had
broken up ; and, on this end having been attained, redundancy ol'

exudation disappears by absorption, and the normal condition of tex-

ture is more or less completely restored. But not unfrequently, the

absorption is incomplete ; a redundancy of fibrinous plasma, in process

of organization, remains ; foi'mative action of the blood-vessels con-

tinues in an exaggerated though simple form, in the seat of exudation
;

the plasma is added to, while the surrounding textui'es are undergoing

merely the quiet and healthful changes of ordinary nutrition ; the

swelling increases ; and its growth is now distinct, and independent of

the surrounding parts. This we believe to be the most fi-equent mode
in which the simple tumour originates ; not from the organization of

exti'avasated blood ; and not as a direct result of, or attendant on, the

ordinary inflammatory pi-ocess ; but this and the extravasation being

rather related to it, as the exciting cause. The blow and extravasation

are followed by fibrinous exudation, the result of an exaggerated nutri-

tion effected by the inflammatory process, with a restorative and salu-

tary object in view ; the exudation is redundant, and the excess is not

wholly absorbed; continuance of deviation from the normal struc-

ture induces a continuance of exaggerated nutrition at that part

;

accumulation of organizable plasma results ; and commencement of a

new gi'owth is established. If the morbid local increase of deposit be

of a simple, fibrinous, and plastic character, a simple tumour results

;

but if, from constitutional vice, or other causes, it have departed from

the ordinary fibrinous character, then the resulting tumour equally

deviates from similarity to the original texture.

Tumours have been called Analogous or Homceomorphous, when

their structure is of a kind resembling some normal texture ; as fat,

fibrous tissue, cartilage, bone

—

Heterologous or Heteromorphous, when

they bear no similitude to the normal tissues ; as carcinoma and

melanosis. This division is certainly, in the present state of science at

least, somewhat arbitrary ; as there are several forms of tumour, the

structural relation of which to existing textures is very doubtful, not-

withstanding all the improved methods of investigation now in use.

To the morbid anatomist it is evident, that some such classification is

indispensable, however difficult : as it indicates the state of his know-

ledo-e of morbid structures, derived from minute and careful examina-

tion of their characters in the dead body, or after removal from the

living. The surgeon, however, is under the necessity of looking for a

classification, the elements of which are more within his grasp, and

which can be serviceable to him ere yet the tumour has been subjected

Lo liis operations, or in any way interfered with. Such a cla.ssilication
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has existed, in one form or other, from the most ancient periods ; some

tumours being universally recognized by surgeons as of peculiar danger

in whatever part they occur, from their connexion with an evidently

constitutional affection, their tendency to recurrence after extirpation,

and their irresistibly progressive and destructive march ; hence called

" tumores mali moris" ov Malignant tumours. On the other hand, many
tumours not presenting these characters are universally considei'ed as

Benign or Non-malignant ; and although the classification founded on

this distinction may, like all others, still prove arbitrary, and its appli-

cation to some varieties of tumour involve not a few controverted

questions, yet it is on the whole the most significant and practically

important division which has been yet established.

Non-malignant Growths are such as do not consume the surrounding

textures, by involving them in the same degenerated structure with

themselves, but simply push them aside, condensing them into the

form of an enveloping and limiting cyst ;
proving injurious chiefly by

bulk and position
;
having no tendency to reproduction when tho-

roughly removed, and being unconnected with constitutional cachexy.

Malignant tumours, on the other hand, efface the normal texture of the

part in which they form, and ever seek their own extension by further

change of surrounding textures into resemblance of themselves
; they

are connected with constitutional disorder ; their bulk is not so injuri-

ous, as the pain, hectic, and exhaustion which attend on their advance-

ment ; when removed, there is no guarantee that they shall not be

reproduced, in the same or another site ; in one sense they are not

themselves a local disease, but rather the local indications of a disease

which has a constitutional seat and origin. Of the simple or non-
malignant tumours, take the adipose, or the fibrous, as examples ; of

the malignant, the carcinomatous or the medullary. Others, again,

may be considered as holding a middle place between the two great

classes ; having some of the characters peculiar to each. The tuber-
cular or scrofulous tumour, for instance, is heterologous and dependent
on a constitutional vice

; yet it does not invade contiguous parts, and
does not tend to the foul ulcers and fungous growths of the truly ma-
lignant formations.

With respect to structure, malignant tumours are in general heter-

ologous, differing essentially from all the known tissues of the body

;

while the non-malignant are more commonly analogous, or similar to

some of these tissues. The latter may present the appearance of
fibrous tissue, fat, cartilage, bone, blood-vessels, &c. ; and the dif-

ferent varieties of non-malignant tumours are in fact designated from
the tissue which they resemble. On the other hand, the truly malignant
growths, while presenting considerable varieties, have also general
resemblances to eacii ollmr, so strong as to entitle them, in the opinion
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of the best observers, to be considered as varieties of one disease, and
as depending on the constitutional affection formerly described under

the name of Cancer (p. 31).

The ultimate elements of structure observed in tumours, with the

aid of the microscope, may be reduced to a very few. According to

Dr. Bennett, and most other observers, they are chiefly molecules and

granules, cells and nuclei, fibi'es and filaments, blood-vessels and

crystals. Some of these are present in all morbid growths, in the

most simple as in the most malignant ; and much surprise has been ex-

pressed, that tumours of character so various should spring from ele-

ments so nearly identical. But those Avho are aware that all the varied

forms of organic nature are developed from a few elementary types,

very similar to those above mentioned, will not find in this circum-

stance any real difficulty or incongi-uity. It is in the grouping of these

elements, in their relation to each other, and to the surrounding parts,

and in the law of their development, that the pathologist finds the

difference between one tumour and another. An intimate knowledge,

therefore, of normal structures, as well as of all the usual forms of

morbid growth, is required to enable any one to decide upon the

texture of an individual specimen ; and it is particularly to be noticed

that this expei'ience becomes the more necessary to guard against

erroneous conclusions, when the microscope is brought to the assist-

ance of ordinary vision ; for it is not by the hasty examination of a

few supposed characteristic elements, but by an elaborate investigation

of the whole structure, that a satisfactory conclusion can in doubtful

cases be obtained.

The chemical constitution of tumours varies ; but not so definitely as

the systematic writer could wish. The proximate animal principles

which are chiefly found in them are—fat, gelatine, and albumen ; and

according as any of these predominates in the structure, the nature of

the tumour is found to alter. Those which consist chiefly or wholly

of fat, contained in an areolar parenchyma, are analogous, simple, and

non-malignant. Those which, by long boiling, are reduced almost

entirely to gelatine, are also analogous and non-malignant. Those

which consist mainly of albumen, include both analogous and hetero-

logous formations ; some are malignant, others simple ; in the most

malignant, as some forms of carcinoma, there is little or no trace of

gelatine, and the composition seems almost wholly albuminous.

The great majority of tumours are enveloped by a cyst. In some

—

those specially termed Encysted—it is the original and chief part of

the structure
; by secretion from which, the interior and bulk of the

tumour is produced; and in extirpation, the whole of this cyst must be

either removed or destroyed, otherwise reproduction is certain. In

others, as the adipose, the cyst is constituted secondaril}', and consist,"
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merely of the ordinary areolar tissue condensed into a membranous

appearance by the pressure of the enlarging tumour; it adheres loosely to

the growth, and is to be regarded as no part of its structure ; and when

the tumour is removed, the cyst may remain, without any chance of

reproduction. Certain tumours of a suspicious character, and yet

not of avowed malignancy—as many examples of the cystic sarcoma

—are enveloped in a stout cyst which is truly part of their struc-

ture, having become secondarily, if not originally, intimately incor-

porated therewith ; and this cyst must be taken wholly away, if we

wish the operation to be satisfactory and complete. The malignant

tumours usually are limited by no cyst ; it is their nature to invade

and involve neighbouring texture, not to condense and push it aside.

Sometimes, however, a fibrous expansion for a time resists the invasion,

and, while so successful, assumes the place and character of an ordi-

naiy cyst. Tliat, too, in extirpation, must be taken away, even

tliougli as yet not fully incorporated with the diseased structure.

In regard to the degeneration of tumours, or their transition from

the simple to the malignant type, there is a difference of opinion among
surgeons; some, like M. Cruveilhier, holding this to be impossible.

I cannot resist the conviction that it does occur. I have observed

cases in which tumours, originally simple, have become malignant;

fatty, erectile, and cystic growths have become medullary or melanotic.

Again, I have found tumours, excised and bisected, consisting partly

of non-malignant and partly of medullary structure; as if caught in

the very act of degeneracy. Tumours, too, are found half carcino-

matous, and half medullary ; the hard scirrhus passing into the soft

cephaloma. Enchondroma, though seldom, yet has been observed

softening and becoming medullary in its centre. And osteosarcoma,

I am veiy sure, often passes into osteocephaloma. Simple ulcers, we
know, not seldom become cancerous ; and why may not tumours do
the same ?

*

Degeneration may proceed from one of two causes ; general or

local. While a tumour is yet simple, the constitution may undergo
an untoward change, cachexy becoming established ; and the tumour
will then gi-adually sustain a corresponding alteration. In this manner
a tumour of the breast, originally of a non-malignant nature, may
insensibly pass from the simple to the carcinomatous structure and
tendency ; the signs of degeneracy in the system preceding those of
the evil change in the part. Or, on the other hand, the system yet

* The question is a difficult one. Practically, it is ununportant wlicther the pre-
existent morbid structure passes into malignant structure, or whether the latter is dqio-
•siled in it, and takes its place, as in normal tissues. "What I contend for is, that such
malignant deposit and change are moi'e lilcely to happen in tumour, than in normal primary-
texture; more especially under certain circumstances, as will afterwards be stated. And
obviously important practical results hinge upon this.
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remaining apparently unchanged, the tumour itself degenerates, in

consequence of repeated local excitement ; as by blow, puncture, oi-

stimulant malapraxis. The tumour's ordinary growth, as has already

been stated, is unconnected with the inflammatory process ; but the

tumour's structure, like other organized textures, whether oiiginal or

secondary, is liable to assume that disease. When assumed, it may
advance to the ordinary results. A recent simple sarcoma, or a tuber-

cular tumour of any standing, may suppurate, and disappear by disin-

tegration. A circumscribed tumour of any kind, sometimes, though

rarely, is reduced to the condition of a slough, and may so be extruded,

as it were by Nature's own operation. Ulceration is an extremely

frequent result, in any excited tumour, and more especially in those of

malignancy. These are clearly the results of the inflammatory process,

of a high grade, in tumours. The more chronic and minor process is

less marked in its operation, but equally decided and often more un-

toward in its effect. At first, it may cause mere acceleration of the

growth, by increase of the same deposit as before ; the tumour enlarges,

but is yet of its original simplicity of structure. But after a time, the

deposit changes ; the morbid process is altered too ; and the nutrition

is not merely exalted, but perverted. The tumour then increases, per-

haps more rapidly than before ; but there is more than mere increase,

there is degeneracy to boot ; the simple passes rapidly, and with marked

indications, into the malignant form. All tumours are liable so to

change ; but some more than others. Of the simple tumours, the

cystic may be considered the most disposed to evil ; while the fibrous

evinces the least tendency to depart from its original nature. The

exciting cause of change, when of the local kind, may be accidental

injury ; but much more frequently it is the repeated and ill-advised

application of stimulus, wilfully, in the vain hope of discussing, by

absorption, what is not amenable to such mode of removal.

Certain tumours may be made to disappear by ahsoi-ption ; and to

these the cautious application of stimulus, with that end in view, is a

commendable and safe procedure ; but, unfortunately, these constitute

but a small minority of true tumours. The simple sarcoma, a mere

organized accumulation of fibrinous matter, may be discussed ; and so

may the scrofulous tumours. But all others resist discussion, and can

be removed only by the knife. If the attempt to discuss be persevered

in, nothing but evil results. 1. Their growth is accelerated. That

is of itself an evil. The simple tumour, as such, proves injurious chiefly

by its bulk and position
; by accelerated growth that injury is obviously

enhanced. At first the tumour, wlicii small, could be removed by

operation, with ease and safety to surgeon and patient; but, in conse-

quence of the increased bulk, deeper and wider incisions become ncces-

sai-y, important parts are encroached on, and the operative procedure
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becomes one of difficulty and danger. 2. Adhesions are rendered both

more numerous and firm. A ftitty tumour, for example, uninterfered

with, long remains very loosely connected with its delicate investing

cyst, even when of large size ; but after repeated stimulation the adhe-

sions become so dense and numerous, as almost to incorporate the cyst

with the tumour. At first, little more than a mere incision might have

sufficed for removal ; afterwards a painful, tedious, and careful dissec-

tion is required. Many a tumour has thus been brought not only into

contact with important parts, but also rendered firmly adherent to

them. 3. Degeneration is favoured, by causing an exaggeration in

the perverted nutrition, as has been already explained
;

nay, such

degeneration may be not merely favoured, but directly produced by

the malapraxis, while neither tumour nor system had previously any

disposition towards such untoward change.

Not unfrequently, however, discussive treatment may be applied

with the best success, not as itself a means of cure, but as an adjuvant

and preliminary to operation. Thus, a carcinomatous tumour may be

of such enormous apparent dimensions as to render extirpation a pro-

ceeding of much danger, if not impossible ; and had we no means of

diminishing the bulk, and consequently limiting incision, we might be

compelled to leave the patient an unaided victim of the disease. But

we know that, in most cases, much of the bulk is not really due to the

tumour itself, but consists of the common products of the inflammatory

process in the areolar and other tissues exterior to it. By discussives,

judiciously employed, that outer swelling may be absorbed; and the

mass, then reduced to almost half its former size, may be dealt with

by operation fearlessly. Let not the discussives, however, be perse-

vered with or pushed so far as to attack the tumour itself ; otherwise

its morbid nutrition is excited, and the result is the opposite of that

which we desire.

All tumours sympathize vnth excitement of the general system,

and have their nutritive action proportionally augmented ; as during
febrile accessions, by sustained violent exercise, by mental emotion,
and by occurrence of the menstrual period. At such times, too, as

can be readily understood, degeneration is most liable to occur.

From what has been said, it follows, that long delay in actively

treating a true tumour—that is, by extirpation—is seldom if ever
expedient. Unless it be of the simple or scrofulous kinds, it cannot
be removed by absorption ; meanwhile it .is, though perhaps slowly,

steadily enlarging, acquiring deeper and more important relations, and
forming new and more intimate connexions

; besides, it is every day
liable to commence the process of transition into a structure and ten-
dency of a more sinister kind. If the system be in evident disorder,
if the part be in a state of temporary and accidental excitement, or if
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the bulk be great and not wholly dependent on the tumour—delay iw

advisable, until correction have been made so far as circumstances will

permit. But, this having been achieved, means suitable for efficient

removal cannot be too soon adopted.

Spontaneous cure sometimes occurs. 1. By absorption. We have

already seen in what cases this mode of disappearance may be effected

by art ; it sometimes, but rarely, occurs spontaneously. 2. By sup-

puration and ulceration. A simple tumour, as a scrofulous, may
inflame ; and, suppurating to the core, may crumble down by disinte-

gration ; or ulceration may commence on the surface, and gradually

extend to the interior ; the parts subsequently healing by a depressed

and tight cicatrix. By the same process, it will be seen, an erec-

tile tumour may disappear, partly by loss of substance, partly by

condensation of what remains. 3. By sloughing. Any circumscribed

tumour may be so extruded. Not by the inflammation, within the

tumour itself, having proceeded to its ulterior result ; but in consequence

of diffuse purulent infiltration having taken place in the surrounding

areolar tissue, whereby that tissue sloughs. The tumour, deprived

on all sides of its vital supply, rolls out, an inanimate mass. 4. By
enucleation. When the tumour is loosely attached to the surrounding

parts, like a fibrous tumour to its cyst. Nature sometimes procures its

extrusion through an ulcerated opening in the latter ; and the surgeon,

following Nature, may endeavour to produce this process by the

application of caustic to the exterior of the cyst. This proceeding is

occasionally adopted in fibrous tumours of the uterus. The two fu-st

modes of cure, as well as the last, may be, and occasionally are, suc-

cessfully imitated. The third is a I'are occurrence in Nature ; and, like

all diffuse infiltrations, being attended with no inconsiderable danger

to both part and system, it cannot be imitated with safety.

Tumours also are found to vary, as to the power and probability

of reproduction. Some have no such tendency. The simple tumours,

taken wholly away by operation, are seldom if ever reproduced in

the same site. Some may have even a part left behind, and yet fail

to grow again ; a simple sarcoma, or an adipose tumour, has some-

times been but partially removed—yet the cicatrix has become firm

and permanent, and no subsequent increase has supervened. As a

general rule, however, it is well to hold, that, in even the simplest

formations, the whole of the morbid structure must be removed ; so as

to render it certain that reproduction shall not ensue. In all malig-

nant growths, that rule is most imperative ; the slightest fragment of

the morbid structure remaining, is sure to become the root from which

a fresh formation will speedily arise.

Tumours, as we have seen, are very various in their nature ;
and

occasionally examples present themselves, diflering from any of the
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classes usually described. It is impossible to construct a classification

which shall embrace every growth. We attempt only that which may

include the majority; arranging them, also, in a form at once con-

venient for description, and suitable for enforcement of the practical

details of treatment.

Tumours ai-e Solid; consisting of a more or less compact fleshy

growth, whose enveloping cyst is entirely of secondary formation. Or

they are Encijsted ; the cyst the original structure, and its secretive

power maintaining the bulk and increase of the morbid growth.

The solid tumours, again, are Simple and Malignant. I. In the

former class are the Simple Sarcoma, the Fibrous, the Adijjose, the

Cartilaginous, the Calcareous, the Osseous, the Cysto-sarcoma. II. There

is a tumour locally simple, but accompanied with and dependent on

a constitutional vice ; the Tubercular. Ill, The Malignant are the

diflferent varieties of Cancer

—

Carcinoma, Medullary Tumour, Fungus

Hcematodes, Colloid Cancer, and Melanosis. These solid tumours of the

soft parts we shall consider in detail.

I. Non-malignant Tumours, without Constitutional Cachexy.

1. The Simple Tdmotjr, or Simple Sarcoma.—There is reason to

think that many of the tumours called sarcomatous, and included under

the " common vascular sarcoma" of Abernethy, are in reality hyper-

trophies or alterations of structure, in some glandular or other organ,

the original characters of which become more or less completely lost to

the naked eye, although they may be recognized by the microscope.

Mr. John Birkett has lately shewn that many of the simple tumours of

the mammary gland, or chronic mammary tumours of Sir A. Cooper,

are of such a character. The annexed woodcut from Dr. Bennett's work
will also convey an idea of a tumour of this kind, in which every

element of the healthy structure of the gland is present, although with

more or less modification as to quantity. Similar diseased condi-

tions of the greater internal glands are well known to pathologists ;

although the extreme forms of such degenerations are of course incon-

sistent with the life of the patient.

Occasionally, however, it happens that tumours distinct from any
special organ, and not containing the elements of any specific or com-
plex tissue, are formed entirely of elements similar to those observed

in granulations and other new structures. Such tumours have a homo-
geneous, or indistinctly fibrous structure, to the naked eye ; and have
every variety of consistence. Under the microscope, colls and fibre-

cells similar to those in Figs. 15, 16, 17, or to those of granulations

(Figs. 26 and 27), arc observed in great abundance, and appear to

constitute the whole bulk of the tumour. These tumours arc com-
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nionly enclosed witliin a cyst or investment of ordinary areolar

texture, and may themselves be considered as probably merely a

nascent condition of some of the fibrous growths to be hereafter de-

scribed. They are called by Lebert fibro-plastic growths ; but have

been included by most British authors among the simple sarcomata.

Fig. 53. Fig. 54. Fig. 55.

They have not the extreme density of the confirmed fibrous tumours,

and in their external characters resemble those formed by alterations

of glands, as indicated in the preceding paragraph.

It has, indeed, been doubted whether some varieties of these fibro-

plastic growths would not be more properly classed among the malig-

nant tumours, as they have occasionally been found to be prone to

return, after excision, with singular obstinacy. Mr. Paget believes

that he has observed two varieties of these tumours, one of them simple,

the other approaching in structure towards the cancerous type. M.
Lebert, on the other hand, places the whole class among the " cancroid

growths," and denies that the tendency to return furnishes any sufiici-

ent evidence of a cancerous origin. Further observations are evidently

required to determine their true pathological po.sition.

The class of the simple sarcomata is certainly not a well-defined

one, but it is retained in the meantime in deference to considerations

of a practical kind, as the external marks of the growths above de-

This series of diagrams represents microscopic sections of a simple tumour removed

by operation from tlie female breast; consisting mainly of liypertropliy of the fibrous

structure of the gland, with enlargement of the included ducts and their epithelial linings.

Fig. 53. f, Section of the epitlieliuni from one of the tubes, b, Group of epithelial

cells from the same, n, Tlie same after the addition of acetic acid.

Fig. 54. Tliiu section of the same tumour, after the addition of acetic acid.

Fig. 5.5. Anotlier section transverse to the former, similarly treated. —
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scribed are insufficient to distinguisli tliem from one another, Avhile

they form a group distinct enough from those of which wc liave to

speak hereafter. Of all the simple sarcomata, the fibro-plastic tumours

alone present any tendency to become malignant.

The diagnostic characters of the class are, a smooth surface—except

when one or more such tumours are in connexion, as sometimes happens

in regard to lymphatic glands—although these, as already stated, are

infinitely more liable to mere inflammatory enlargement than to the

formation of a real tumour ; a tolerably firm yet doughy feel ; no

fluctuation ; no elasticity simulating fluctuation ; little or no pain, on

even free manipulation ; looseness of connexion, and no implication of

adjoining parts ; a steady, painless increase of bulk, more tardy than

the growth of abscess, or of

inflammatory enlargement, or

of malignant formations ; no

indication of a higher amount
of vascularity than what a simi-

lar bulk of the noi-mal texture

would naturally be expected to

possess. The size may vary

greatly ; some are but small

;

others have been found, after

many years' gi-owth, seeming

as if a second body, and weigh-

ing many tens of pounds.

Treatment.—Some sarcoma-

tous tumours are undoubtedly

capable of being removed by
discussion, as the mode of their

origin from glandular organs,

above mentioned, will at once
indicate; more especially while
yet recent, and scarcely re-

moved from their first or nas-
cent stage. The part is to be
placed and kept in a state of
comparative, if not of absolute repose. By moderate but repeated
leechmgfrora the vicinity of the part, the morbid nutritive process is
diramishcd or wholly arrested ; and then, by counter-irritation, and
stimulation of absorption, gradual retrocession is patiently expected
Gentle blistering may be employed ; or iodine, in the form of ointment
or solution; or mercury, in ointment; or pressure; or plasters of gal-

Tit'. 56.
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banum, ammoniac, mercury, or, other discutients. At the same time,

the state of the general health should be seen to ; and iodine may be

administered internally. The local stimulation is pi-oceeded with warily,

lest vascular excitement ensue, and the tumour grow more rapidly than

before ; if so, rest and depletion must be again employed.

By carrying the vascular excitement to a higher grade, however,

removal may be obtained
;
by suppuration of the interior

; by ulcera-

tion extending from the surface ; or by slougliing of tlie whole, in con-

sequence of diffuse areolar infiltration around, as was formerly shown

(p. 274). These, however, are circumstances to be watched and taken

advantage of, when they occur spontaneously ; not to be artificially

induced ; unless at the express and urgent desire of the patient, when
the tumour is of small size, and when it is not situated in the neigh-

bourhood of important parts.

In such sarcomatous tumours as constitute the early stage of

fibrous growths, it is probable that discussion is never really effected ;

and where the means above mentioned have been tried and failed,

extirpation by the knife is to be had recourse to, at a yet early period

;

before any great size has been attained ; when the morbid structure is

yet loosely connected with the surrounding parts ; when no deep-seated

and important vessels, nerves, cavities, or canals, are yet in close

contact ; and ere any opportunity has been afforded for degeneration.

2. The Fibrous Tumour.—A great variety of tumours may with

propriety be termed fibrous ; in fact fibrous tissue is a constant element

of all growths ; and many of them

are entirely composed of it. We
have already seen that some of the

sarcomatous turaoui'S are formed

of fibrous tissue, in an early stage

of formation ; and in addition

there occur others, of slower

growth and firmer consistence,

in which this tissue is much more

highly developed ;
constituting a

mass of interwoven glistening

Fig. 57. white fibres, of a most character-

istic appearance. Such tumours are common in the uterus, where

tliey may attain the size of an adult head. They are sometimes called

Desmoid, from the resemblance of their fibres to those of ligament

(Sfa^oj); to tiie structure of which indeed they approximate very closely,

whether viewed by the unaided eye or by tlie microscope. The fibres

are mostly rendered very transparent by acetic acid, at the same time

Fig. 67. Section of a desmoid fibrous tumour from tlio utorus after the addition of

acetic acid.

—

Urnnhtp.
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swelling up and revealing nuclei, which are sometimes oval, and some-

times elongated. Not unfrequently, in the midst of the fibres are

found small extravasations of blood, the origin of which is not well

understood, as the vascularity of these tumours is very inconsiderable.

By protracted boiling,

fibrous tumours are al-

most entirely resolved

into gelatine.

Some varieties of the

fibrous tumour are inter-

esting and important. In

the uterus, and elsewhere,

they often become the seat

of calcareous deposition

to a very great extent

;

and may thus assume an

almost bony hardness.

The deposit is however

quite amorphous, and has

none of the characters

of true bone. Some

tumours, also essentially

fibrous, have more or less

of the dense, compact,

homogeneous, character of cartilage ; and these are called by Midler

Chondroid. They can commonly be distinguished from cartilage, even

by the naked eye ; and always by the microscope.

The diagnosis of fibrous tumours is ordinarily not attended with

much ditficulty. They are the most dense and firm of all simple

tumours of the soft parts. Their shape is irregularly globular, their

surface being frequently nodulated. The investing cyst is thick and

strong, presenting a smooth surface to the tumour, with which it is

slightly connected. They are perfectly circumscribed, moveable, and

independent of the tissue in which they appear. They may occur in any

situation ; but are most frequently found in the neck, in the vicinity

of the mammary and parotid glands, and connected with the uterus.

They are painless ; slower in growth than any other tumour, and the

least liable to change in structure or tendency. They are consequently

inconvenient only by their bulk ; and by the uneasy sensations, and

interruption to function, wliich their compression of neighbouring parts

may occasion.

Lately, it has been asserted that the fibrous tumour never degenc-

Fig. 58.

Fig. .58. Large fibrous tumour growing from the neck. Was successful!}'- removed.



280 FATTV TUMOURS.

rates
; and that, as it is also of slow growth, it need not be made the

subject of operation, early, or at all. This, however, seems to be an
exaggeration of the fact. It is slow of growth as a fibrous tumour,
and is little prone to abandon that character ; but age of the patient,

and accidents of the system, duration of the tumour, and its frequent

stimulation, may force even the fibrous structure into degeneracy, and
rapidity of untoward advancement. Let extirpation be liad recourse

to, while the tumour is yet small, simple, and free. No hope need be
entertained of absorption.

3. Fattt Tcmouks.— Fatty matter occurs in morbid gi-owths

in several microscopic forms ; of which the chief are, Ist. Crystals,

laminated, or radiated and acicular (the former being cholesterin, the

latter margarin). 2d. Molecules, granules, and globules, which are of

very frequent occurrence in almost all morbid structures, and are

chemically composed of olein holding margarin in solution, and accom-

panied by more or less albuminous matter. 3d, Disposed in distinct

cells, like those of normal adipose tissue. The first two forms here

mentioned are peculiar to no special kind of tumour
; occurring in

both simple and malignant formations ; and found in great abundance

in encysted growths, where it is entirely extra-vascular and undergoes

no further organization. A form of tumour of not very common occur-

rence, and described by Miiller under the name of Cholesteatoma, con-

sists of fatty matter, chiefly in the first two forms, and also contained

in very thin imperfectly-organized cells. The matter thus formed is

of the consistence of tallow, and is deposited in successive layers in

the intei'ior of a thin cyst, forming a laminated mass, having a lustre

like mother-of-pearl, and entirely without vessels. This must be

regarded as a variety of encysted or steatomatous growth.

The true adipose tumour, or Lipoma, is composed of cells exactly

resembling those of the normal fat, interspersed amid areolar tissue,

which is pervaded by blood-vessels ; although

the supply of blood to this form of tumour

is by no means very large.

The fatty tumour is commonly limited

by a fine membranous cyst of areolar tissue.

Sometimes, however, the growth is of a

diffused character, without any marked dis-

tinction between the surrounding parts.

Notunfrequently,the integumenthas under-

gone hypertrophy, as well as the subjacent

Fig. 59. tissue.

The lipoma is the most frequent form of fatty tumour. It is

Fig. 69. Fat cells and granular inattor, from a steatomatous tumour of the ovary.—

r?KNVF,TT.
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always lobulated, usually in all its aspects, and irregular in form
; flat,

globular, cylindrical, according to circumstances. The sensation im-

pai'ted to touch is one of elasticity, closely simulating fluctuation,

and requiring the tachis eniditus to solve the difficulty. Manipulation

Fig. 60. Kg. 61.

is quite painless : the integument, if not hypertrophied, is pale, slack,

and freely moveable on the tumour ; and this, too, is loose upon the

parts beneath, at least in the first instance. When the grovpth has

been of long duration, and attained to gi*eat size, both skin and

tumour become more fixed ; the former being stretched over, and

partly incorporated with, the bulky mass ; and the latter having sent

forth its lobules deeply, into the intermuscular spaces. Growth is

gradual and steady ; more rapid than that of any other simple tumour,

yet slower than that of any malignant swelling for which it is likely

to be mistaken. The most common sites are the thighs, shoulders,

neck, back, abdominal parietes, and labia pudenda. Sometimes the

tumour is of a pedunculated character, projecting from the general

surface, and attached by a narrow neck.

The swelling for which it is most apt to be mistaken, is abscess.

Tactile examination usually suffices for the experienced. Besides,

there is the history of the case ; all signs of inflammatory excitement

are absent, during its progress ; the skin is pale and loose ; there is

no cedematous swelling around, unless the size of the tumour should

interfere with lymphatic return : and this it seldom does, usually occur-

ring on the outside of the limbs.

It is in vain to attempt discussion of this tumour ; nothing but harm
can ensue; enlargement, adhesion, degeneration (p. 2 72)i Asetonhas
been used ; in the hope of exciting disintegration by thorough suppu-

ration. But the result will prove unsatisfactory ; and besides, the

Fig. 60. Fatty tumour, removed from a cyst under the tongue. Cbolcsteiitoma. It

was as large as an orange.

Fig. 61. Structure of a fatty tumour removed from the back. Lipoma, a, Isolated
cells shewing crystalline nucleu.s of niargaric acid.

—

Bknnktt.
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procedure is fully as severe as the appropriate treatment—extirpation.

This should not be long delayed ; for

h although the fatty is among the most

simple of tumours, and little prone to

change either in structure or in tendency,

yet examples are not wanting of stimu-

^
lation, long continued, having succeeded

in effecting complete medullary and ma-
lignant degeneration. Besides, the lobules

are apt to extend deeply, as already

stated ; and, even in the original state,

' an operation may thus be rendered diffi-

cult and dangerous. It is good surgery

I'ie- 62. to advise and execute extirpation by the

knife, so soon as we are satisfied of the existence of such a tumour,

and the patient has been convinced of the expediency of the operation.

A free incision having been made through the integuments and cyst,

the elastic swelling starts outwards ; and no regular dissection is

required, as in other tumours ; the fingers, aided by an occasional

touch of the knife, usually suffice for removal. After incision, evulsion

is often a more appropriate term for the proceedings, than extirpation

or dissection ; unless malapraxis have produced adhesion and incor-

poration with the adjoining parts.

4. The Cystic Tumour, or Ctsto-Sarcoma.—Many of the malig-

nant tumours contain cysts ; but to these this term does not apply.

Cysto-sarcoma designates a tumour partly composed of solid structure.

Fig. G2. Lipoma lobulatcd. At a, tlie mark of incision seen, in removal
;

h, h, b, fhc

various lobuli.

Fig. 03. Fibro-cystio structure, from cystic tumour of the breast, successfully excised,

llie cysts contain fibro-plastic cells, a, A few of the latter after the addition of acetic

acid.

Fig. 04. Fibrous structure with loculi, in another portion of tlu' timiour, after flio

addition of ncctii; acid.

—

IIknnktt.



THE CYSTIC TUMOUR. 283

partly of cysts or cavities variously occupied. Tlie solid structure, or

stroma, is of a simple and non-malignant kind
;
analogous to that citlier

of the simple sarcoma, or of the fibrous tumour. The cysts are not

mere vacant spaces, caused by breaking down of the solid matter, as

often happens in the malignant formations ; but are part of the original

structure, lined with a distinct secreting membrane, and occupied by

contents of various kinds. These ax'e usually more or less fluid ; some-

times a clear, glairy liquid ; sometimes a gelatinous, pale mass, of semi-

solid consistence, elastic, and projecting beyond the level of the cut cyst

on a section being made ; sometimes solid, consisting of a Qbrinous

deposit, organized very imperfectly if at all ; sometimes ofan atheroma-

tous, or pappy consistence, as in many
encysted tumours. Sometimes, but more ><-»' .larr.-^r^i

rarely, a dark fluid, like printer's ink, is ^

contained
; sometimes, blood is mingled

with the contents, either in the solid or in

the coagulated form ; but such appearances

are usually indicative of, and coeval with,

degeneration of the tumour towards

malignancy. Sometimes the cysts are *

numerous and small; in other cases, they

are few and of large size. Sometimes
they are single in themselves

; sometimes

many smaller cells are contained within a parent, attached by narrow
peduncles. In the latter case, the tumour has been called cysto-sareoma
pi-oliferum ; in the former, cysto-sarcoma simplex.

Miiller has described a third variety, which he terms cysto-sarcoma
phyllodes. " The tumour forms a large firm mass, with a more or less

uneven surface. The fibrous substance which constitutes a greater
part of it, is of a greyish-white colour, extremely hard, and as firm as
fibro-cartilage. Large portions of the tumour are made up entirely
of this mass, but in some parts are cavities or clefts not lined with a
distinct membrane. (An exception to the general rule in cystic
tumours.) These cavities contain but little fluid ; for cither their
parietes, which are hard like fibro-cartilagc, and finely polished, lie in
close apposition with each other, or a number of firm, irregular laminaj
sprout from the mass, and form the walls of the fissures ; or excres-
cences of a foliated or wartlike form sprout from the bottom of the
cavities, and fill up their interior. These excrescences are perfectly
smooth on their surface, and never contain cysts or cells. The laminaj
lie very irregularly, and project into the cavities and fissures like the

Fig. C.5. Example of cysto-snrcoma
; from the breast. At a, the cysts many distinotlv

lined by a secreting membrane, an.l filled with a glairy fluid. At h, a section made on
anottier plane; cy^ts less numerous.

Eg. 65.



284 THU CYSTIC TUMOUK.

folds of the psalterium in the interior of the third stomach of ruminant

animals. Sometimes the laminae ax"e but small, and

i the warty excrescences from the cysts very large,

while in other instances both are greatly developed."

The origin of the cystic formation is by no means
well understood. It is almost always found in a

naturally secreting structure, of which it is no doubt

a transformation, probably by partial obstruction

and obliteration of portions of the secreting tissue.

Occasionally cysts are of parasitic or hydatid origin ;

* but few surgical cysts are thus formed, except in

the bones, and areolar tissue. There is no certain

mode, previous to extirpation, of distinguishing hydatid from ordinary

cystic formations.

Cysts may occur in any situation ; but are most frequently found

in the generative organs ; in the testicle ; in the female breast; and in

the ovaries, or their immediate vicinity. Cysts are also not uncommon
beneath the skin ; and in the kidneys, liver, spleen, and other internal

organs.

The cystic tumours are of no certain shape ; but approach more

nearly and frequently to the globular than to any other form. The

integuments are not implicated in the morbid structure ; yet usually

shew more or less of discoloration, especially at the points where the

cysts are placed. The feel is unequal ; at the cysts there is fluctua-

tion, more or less distinct—the more distinct the larger the cyst and

the more fluid the contents ; at the solid parts the handling is as of a

simple sarcoma, or as of a fibrous formation.

Cystic tumours are non-malignant ; but are especially liable to

degenerate ; no doubt in consequence of the independent secretive

power which the cysts possess, and which may at any time take on a

perverted and depraved character. Hence, there can be little doubt

as to the propriety of early removal by operation.

The following tumours will be better described in connexion with

the particular tissues and parts where they occur :

—

5. The Cartilaginocts Tumour.—Cartilaginous formation, En-

chondroma of Miiller, occurs more frequently in bone than in the soft

textures. The nature and tendency are simple ; yet degeneration is

possible, while discussion is impossible ; and therefore early extirpa-

tion is expedient.

6. The Calcareous Tumour, also comparatively rare, is most fre-

quently found in the face and neck—especially in the former situation,

Fig. 06. Cysto-sarcomn simplex; from the neighbom-hood of the mnmmn. One large

cyst, a; nt h, the solid pnvt of the tumour—a simple stroma.
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in the vicinity of the parotid glanrl. In most cases, the stroma of the

eai-thy deposit would seem to be the hypertrophied texture of a lyraph-

Fig. 67. Fig. 68. Kg. 69.

atic gland. The tumour is superficial, loose, painless, hard, of slow

growth and small size ; its surface is generally unequal. It has no

tendency to degenerate ; being in fact but a mass of unorganized mat-

ter. Absorption, however, is hopeless ; and removal may become

expedient on account of the inconveniences attending its position.

From the circumscribed form, small size, and slightness of adhesion,

the dissection is easy ; little more than simple incision is required.

Calcareous formations are found in the ovary, in the testicle, in the

lung, and wherever in the body exudation takes place of a kind which

cannot be all reabsorbed. We have already seen that in fibrous

tumours calcareous deposit often takes place, in their advanced stages,

in the midst of the fibrous tissue which it gradually supplants.

7. Osseous Tdmours are most commonly found in connexion with

bone, but sometimes form in considerable numbers in fibrous structures,

either normal or adventitious. They also occur in enchondroma.

Care is necessary to distinguish them from the calcareous tumours,

which they sometimes resemble to the naked eye.

II. 8. The Tubercular or Scrofulous Tumour.—This tumour,

as already stated, may be regarded as occupying a middle place between

the simple and malignant formations. The constitutional vice is that

of scrofula. The peculiar deposit is tubercle ; in the first instance,

probably interstitial ; subsequently accumulating in masses of consi-

derable size. It may occur in the ordinary areolar tissue ; its most

Fig. 67. Thin section of the circumference of an enchondroma from the pelvis.

Fig. 68. Corpuscles from the softened part of the same tumoiu-.

Fig. C9. The same after the addition of acetic acid.

—

Bennett,
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frequent site is tlie glandular organs, both lymphatic and secreting,
but especially the former ; in the latter, its characters are usually most

distinct as a genuine tumour. In the testicle

it is very common. The nature and progress

of the deposit is similar to what was formerly

described, when treating of scrofula (p. 2G).

The tubercle is at first crude, and perhaps re-

mains so for a long period, either stationary,

or gradually increasing in bulk; then suppur-

ation takes place, slow and imperfect ; involve-

ment of the integuments follows, with opening

and discharge
; and, lastly, the ordinary cha-

racters of the scrofulous sore are presented.

Section of the mass shews a homogeneous
structure, whitish, soft, granular, not truly

organized, devoid of vascularity; sometimes

surrounded by a very distinct cyst ; sometimes

not; the formation having been rather by
interstitial deposit ; in some parts, probably,

broken down, and mingled with a non-laudable

purulent formation.

This tumour, in its early stage, is capable

of removal by absorption ; under the ordinary

means, but especially by the use of iodine and

its preparations, both externally and inwardly.

Failing this, it may be got rid of by central

suppuration and disintegration ; often a sjDontaneous process ; and one

which can be artificially induced, as well as accelerated and made more

effective when of spontaneous occurrence. Not unfrequeutly, the

suppuration is but partial ; a portion of the morbid structure has come

away, but the rest remains in an indolent state, tending neither to

efiicient reproduction nor to further decay. Under such circumstances,

the potassa fusa is highly available ; a portion being thrust into the

centre, and throughout the tumour in various directions ; not so much

with the intention of converting the morbid structure into an immediate

slough, as of ensui'ing its thorough softening and disiutegi-ation. Sub-

sequently, uniform and sustained pressure is of use, in favouring con-

solidation of the chasm, and obtaining a firm and sound cicatrix. It

need scarcely be added, that constitutional management, with a view

to removal of the general disorder which has led to the local change,

is of paramount importance. And it is also obvious that in consequence

of the co-existence, and in most cases the prc-existcnce as well, of the

Fig. 70.

Fig. 70. Portion of n liu'go nbcloiuiiial tumour, composed of tubcrciilated omciiluni.
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constitutional vice, no certain immunity from relaj^se can be predicated

fi'om any ti-eatment, however active and suitable, directed against the

local malady alone.

Extirpation of lymphatic ganglia, as formerly stated (p. 31), is never

warrantable, when the subject of either simple or tubercular enlarge-

ment. Discussion or suppuration sufl3ce for the cure. In the secerning

glands, however, it is sometimes otherwise ; more especially in the

testicle. Here, a scrofulous tumour occasionally resists the ordiuaiy

modes of treatment ; and, hectic having set in, amputation of the dis-

eased part may be demanded.

Scrofula is very fi-equent in this country ; so is one of its local

signs, the scrofulous tumour. It is known by the usual characteristics

of tuberculiu' deposit ; congested and discoloured integument, and in-

durated enlargement beneath, with the general signs of cachexy; after-

wards, more plainly, by the scrofulous ulcer and discharge (p. 24, &c.)

It has been alleged that the scrofulous diathesis is incompatible Avitli

the cancerous. If such be the case, this is the only circumstance

which can be adduced in favour of the scrofulous tumour.

III. The Malignant Tumours.

We now leave simplicity and analogy of structure, with benignity of

character, wholly behind ; and come to heterologous formations, truly

malignant. These change altogether the original texture ; invade

the surrounding parts, converting them into a similar structure with

themselves ; and extend not only by continuity, but remotely, by the

lymphatics ; the lymphatic ganglia enlarging, not so as to constitute

a mere hypertrophy, but a production of the same kind as the original

tumour; and the system is involved in a cachexy, too often insuper-

able, whereby reproduction of the disease is rendered in the highest

degi-ee probable.

Malignant tumours generally abound in cell-formations, and in blood-

vessels ; hence in all probability their rapid growth and quick disin-

tegration. The cells are commonly infiltrated into a fibrous structure

;

which is sometimes however in very small quantity, as in the softer

varieties of medullary tumour. The cells observed in malignant
tumours present not unfrequently a very high degree of development

;

containing one or more nuclei, of large size as compared with those

of normal cells ; and these again containing nucleoli. In some cases,

even a fourth or fifth generation has been observed, in the interior

of the "parent cells;" the development being supposed to be endo-

genous (Fig. 5, p. 32.)

Much stress has been laid on these characters, as affording a specific

distinction between malignant and simple forms of growtli. Lcbert, in
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particular, has described the " cancer-cell" as quite characteristic and
specific* On the other hand, Miiller asserts the impossibility of dis-

tinguishing the cell-element of cancer, in all cases, from the cells in

certain other abnormal and even normal tissues; and Dr, Bennett

agrees with him in con-

sidering no single element

as characteristic of the for-

mer. We must therefore

find the characters of ma-
lignant formations in rela-

Fig. 71. Fig. 72. rig. 73.

tive or comparative considerations
; especially the abundance of their

cell-growths, the high development (in some cases) of the cells, and
the encroachment of the growth upon the normal elements of the

part. In places where few or no cells naturally exist, the profuse

generation of these, in a tumour not presenting inflammatory charac-

teristics, will of itself be strong presumptive evidence of cancerous

formation : and if these cells present the high type of development

above described, the evidence will be complete.

The cells of malignant growths are commonly associated with a

viscid, whitish, or yellowish fluid, which can be squeezed or scraped

in considerable abundance from the surface of a section. This creamy

fluid is very characteristic, in general, of such tumours ; and distin-

guishes them especially from the fibrous growths, which are dry in

section, and yield only a minute quantity of serum or blood on pressure.

In parts naturally abounding in varied cell-growth, as in the

glandular, epithelial, and epidermic tissues, the detection of malignant

tumours by examination of their cells is often vei'y diflicult ; and

extreme caution, with attention to collateral circumstances, must be

employed. In very many cases, indeed, a decided opinion can only

be founded on an accurate knowledge of the structural elements,

combined with a careful consideration of the whole general and local

characters of the disease.

• Since the above statement of Lebevt's opinion was made in the last edition of this

work, the views of tbat eminent observer have become remarkably modified, as appears

from his treatise " Des Maladies Cancereuses et des affections curables confondues avec

le Cancer," Paris 1851. He now admits that in certain malignant tumours (a small

proportion, indeed), the specific cancer-cell is not to be found ; and that in other cases it

cannot be distinguished from other cell-elements, without taking into consideration the

collateral tissues. These admissions place M. Lebert very much in the same position as

his predecessor Muller ; and shew more clearly than anything else can do, the ground-

lessness of the strong statements that have been put forward as to the absolute histologi-

cal characters distinguishing the malignant from the non-malignant growths.

Fig. 71. Cancer cells in progress towards full development.

Fig. 72. The same acted on by acetic acid.

Fig. 73. Corpuscles and granules from the same tumour, in progress towards decay.

Perfect cancer cells are represented in Figs. 75, 77, and also at p. 32.— Bennkit.
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Malignant growths present so many elements in common, as to

have led to their being considered varieties of one disease, and attri-

buted to the cancerous cachexy already described (p. 31). In fact

the varieties, which we shall have to specify presently, run into one

another by characters so insensible as to justify this conclusion.

Nevertheless, it is proper to distinguish at least four species of malig-

nant or cancerous disease ; 1st, the carcinoma or hard cancer ; 2d, the

medullary or soft cancer ; Bd, the melanotic or black cancer ; and 4:ih,

the colloid or areolar cancer—all forming tumours which require notice

from the surgeon.

9. Carcinoma.—This is the occult malignant tumour, whose open

condition is termed Cancer.* Scirrhus is a synonyme ; but, as a term,

has been so much abused, that it is well to exclude it altogether

from our nomenclature. At one time, every hard swelling was termed

a scirrhus, whether carcinomatous or fibrous, simple or malignant

;

and the inevitable result was much confusion and error, in both the

pathology and treatment of tumours.

This tumour may be either secondary or original. Much more

frequently it is the latter ; secondary formations, by degenei'acy,

being usually of the medullary form.

When primary, as it generally is, carcinoma has a small, firm

origin, and steadily increases
;
usually with much pain from the be-

ginning, of a sharp and shooting kind. The hardness, to the touch, is

often gi'eater than in any other tumour, excepting the fibrous; it is

stone-like. Weight also is great, in proportion to the bulk. The
form is not globular and distinct, like that of the fibrous ; but flattish,

irregular, and gradually lost in the surrounding texture ; at least

without any abrupt or distinct margin of separation. The growth
of the tumour is not rapid ; greater than that of the fibrous tumour,
but less than that of the other simple formations, and infinitely

slower than that of the medullary. And it may be stated as a
general rule, that the older the patient, the sloAver the growth. In the

comparatively young—say forty—mpnths may suflice for far advance-
ment ;

and in the old—say seventy—years may have passed away,
with a tumour yet hard, small, occult, and but little painful. When
the tumour forms in the substance of an organ, as the mamma, the ori-

ginal texture may seem to grow smaller as it grows hard ; the tumour
slowly increases, and at the same time the normal texture around
shrinks by interstitial absorption. As the surface is approached, the
intervening textures are involved in the morbid structure, and the skin
is ultimately incorporated, becoming dark-coloured, dense, depressed,
and adherent ; and this usually happens at a comparatively early stage.

* With a spiicial meaning; different from that which is attaclied to tho same word
when used to denote malignant disease in general (p. 3J).

'
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At lirst, the tumour is moveable ; but ultimately, by incorporation

with neighbouring parts—skin superficially, and muscle beneath

—

it becomes fixed. By gliding with the muscle, however, to which it is

attached, over the subjacent bone, mobility may be simulated ; a

carcinomatous mamma, for example, fixed deeply in the pectoral

muscle, may, from this cause, seem wholly superficial to it ; and careful

examination is required for accurate diagnosis in this respect. Some-

times the carcinomatous passes into the medullary, either wholly or in

part; then the characters of the former are merged in those of the

latter ; the tumour becomes soft, prominent, and elastic, gi-owth is

rapid, and the size may become great. A cachexy attends on carcinoma,

as on all other forms of cancerous disease (p. 31, &c.) ; it is evidenced

by emaciation, a marked sallowness of countenance, and sometimes by

irregular hectic fever ; but this last symptom is not usually distinct,

until emaciation has begun. The disease seldom makes its appearance

until mature age ;
rarely before thirty ; more frequently after at least

ten years more have elapsed. Females are

more liable to it than males ; and the females

who have borne no children are more likely

to suffer than those who have been often

pregnant. The mamma, uterus, testicle, lip,

skin, and mucous surfaces, are the most fre-

quent sites ; and most especially the first.

The origin of the diseased formation is not

precisely known. So soon, however, as the

formation and growth of this tumour have

been fairly established, there is observed to be

involvement of adjoining parts ; all tissues,

however dissimilar, are converted into the

same degenerate and evil structure. On a

section being made, the tumour is of great density ; in this respect

almost equal to cartilage ; it " creaks under the knife," cutting like a

raw potato or unripe pear. It is found to consist of two distinct por-

tions ; an interlacement of fibrous matter, in the interstices of which a

granular substance is laid, of a grey colour. The general aspect of

the section is dense, fibrous, and grey.

Microscopically, carcinomatous tumours shew a distinct basis of

fibrous tissue, in which are infiltrated multitudes of cells of the kind

already described as cancer-cells. When in the young or newly-formed

condition, the cell-wall is exceedingly delicate, often difficult to be seen,

and always becomes so on the addition of acetic acid, by which the

nucleus is made very distinct (Figs. 71, 72). There is always, more-

Fig. 74. Carcinoma of the breast, bisected. The figure of the tumour, with its effo

;

on the gland and nipple shewn.
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over, more or less granular and molecular matter in the cancer-juice

;

and in some cases this is infiltrated into the cancer-cells to such a

degree as to render them opaque or even dark, like the compound

-ranular corpuscles of inflammation (Figs. 75, 76, 77). It is probable

Fifr. 76.

that this increase of granular matter is dependent on the age of the cell.

In all cancerous formations, portions may be observed which are

more opaque in colour than the rest. These are generally of a yel-

lowish tint ; and are found to pi-esent very imperfect and often dila-

pidated cancer-cells, as if the formative process had here stopped, and

the disease were at this point retrograde. At the same time, there is

commonly a larger quantity than usual of the granular deposit. In

the mamma, a number of yellowish opaque points are sometimes seen

on the surface of a section ; giving, when pressed, a yellow juice, and

having a somewhat reticulated arrangement. This is the Carcinoma

reticulare of Miiller, and indicates the incipient decay and fatty dege-

neration of the cancer-cells, which are in such parts generally found

more or less broken up, and loaded with granular matter (Fig. 73).

The arrangement of the texture is most distinctly seen, after i-emoval

Fig. 75. Portion of the section from a carcinomatous tumour of tlie lireast
;
consisting

of fibrous tissue and cysts, enclosing cancer cells and granules. A compound granular

corpuscle is also visible.

Fig, 76. Another portion of the same section treated with acetic acid. The fibrous

tissne is rendered more transparent, and elongated nuclei are visible scattered throughout

it. The nuclei of the cancer-cells arc uuchanged, wliile tlicir walls are very transparent.

A compound granular corpuscle is seen at the upper part of the ligure.

Fig. 77. Cancer cells from the cream-like juice squeezed from the tumour. Eume-
roiis granules and a compound granular cell are seen.

Fig. 78. The same after the addition of acetic acid.

—

Bisnnicit.
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of the grey matter by scraping or maceration ; and the microscope

shows tlie structure to be in great part fibrous. Tlie grey matter, micro-

scopically, is found to consist of nucleated cells and molecules, chiefly

globulai", but some caudate or spindle shaped. Whether this " materies

morbi" is simply deposited from the blood, or is the result of extravascu-

lar formation, seems yet undetei'mined.

When the carcinoma is original, it is seldom surrounded by any

cyst ; but extends itself diffusedly, as if by roots, into the surrounding

texture. Wlien it is of secondary formation, the cyst of the originally

simple mass for sometime remains uninvolved, but ultimately disap-

pears in the general invasion of structure.

Cancer, properly so called, denotes the open or ulcerated condition

of the carcinomatous tumour. It may also commence as an ulcer,

without any previous

solid growth ; as hap-

pens, not unfrequently,

in the mucous membrane

and skin.

The tumour, having

approached the surface,

softens in some parts of

its interior ; the carcino-

matous texture becoming

broken down, pulpy, and

often mixed with blood.

This process of softening

and disintegration— the

result, possibly, of an

inflammatory process

kindled in the morbid

structure— spreads out-

wards ; and,by its agency,

Fig. 79. an integumental breach

is in due time effected. There is no sprouting fungus, as in the medul-

lary tumour ; for the morbid structure is devoid of elasticity, as well

as less rapid in its production. The breach widens and deepens ; the

carcinomatous- texture, where exposed, continues to crumble down;

and the reparative efforts which are occasionally made shew only a

few, straggling, hard granulations, which quickly fall away under

reaccession of the ulceration. Wliile, hoAvever, reparative efforts

are few, and wholly incflfectual, reproduction, as regards the diseased

•

Fif,'. 79. Ciiiicer of tlic lip. A( the upiier iiavl, the angular margins rather too roniinl,

aH if done by ii Uiiifi,'.
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structm-e, is constant and efficient. Portions of the tumour sometimes

come away, not in pai-ticles, but in masses ; but generally there is

little or no diminution of the tumour, or abatement of the disease, in

consequence ; the place is soon occupied by fresh formation, and the

onwai'd progress is unchecked. Sometimes, however, the ulceration

advances rapidly, without reproduction ;
forming a deep and cavernous

excavation.

The characters of the cancerous ulcer are verj' peculiar ;
and, once

seen, can scarcely again be mistaken (p. 236). The edges are hard,

serrated, and everted ; the eversion complete ; the hardness, as that

of cartilage. Sometimes the margin is vi^hite, like cartilage ; sometimes

it is of a red angry hue. The surface discloses the morbid structure,

soft, and in process of ulceration ; studded, at some points, more

especially near the margin, with the futile granulations already spoken

of. The discharge is thin, bloody, and profuse ; possessed of an

intensely foetid odour, so peculiar as generally to be held of a pathog-

nomonic character. Pain is burning and constant. There is no power

of cleaning this sore ; under every application, it looks foul and loath-

some. Sometimes it is covered by a black or tawny slough. Not
unfrequently, a dark, bloody oozing takes place, from some part of the

ulcer, perhaps on separation of such a slough ; sometimes there is

smart hemorrhage.

One peculiarity of carcinoma and cancer is, that the disease is

especially prone to extend by the lymphatics. Sharp, stinging pains

ai-e felt, in the direction of the main lymphatics and their ganglia

;

shadows of the coming event. Then hard and tender cords are ob-

served, extending from the tumour on the lymphatic aspect; some-

times with small indurations by their side. These cords may stretch,

unbroken, to the ganglia—as in the axilla ; and there a second tumour,
in all respects like to the first, only of more rapid growth, and more
distressful in its symptoms, begins to form. Or this may take place

Avith few or none of these premonitory symptoms ; Avithout cord or
kernel in the intervening space. The oedema which now occurs in

the limb, whose lymphatics have become thus obstructed, is great;
the pain is constant, severe, and sometimes excruciating. So much
so, that often the patient's attention is entirely diverted from the ori-

ginal malady, and fixed on the part which has become so swollen and
painful. The cachectic state of system becomes more and more aggra-
vated ; sleep is gone

; appetite fails ; emaciation is great, and still

increasing ; the sallow, Avan, cadaverous expression of face becomes
I more marked ; the Avhole frame grows bloodless ; a malignant hectic,

as it may be termed, is established ; and life is gradually exhausted,
in much physical misery. Sometimes the fatal issue is accelerated by
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the accession of an internal disorder, structurally unconnected witli

the cancer. In cancer of the mamma, for example, pleurisy with
effusion often constitutes the immediate cause of death.

The period of lymphatic invasion varies. Sometimes, at a very

early stage of the primary tumour, the secondary formation is begun.

In other cases, months, and almost years may have elapsed, without

as yet any affection of the lymphatics being apparent ; but this is as

the exception to the general rule. It is seldom that the stage of can-

cer has been of long duration, without secondary formation having

been at least apparent ; the ganglia, which seemed to remain sound
during the occult stage, generally soon give way when the open con-

dition has been established. Sometimes, the secondary lymphatic

tumour is not carcinomatous, but medullary.

During the cancerous progress, a peculiar fi-agility of the skeleton

is liable to occur ; untowardly complicating the case. On some slight

exertion, as turning in bed, walking across the room, or rising up

suddenly ; or in consequence of some slight injury, by blow or fall

—

a bone breaks. The patient becomes bedridden in consequence ; by

confinement the cachexy is increased ; and the fatal issue is accele-

rated. Sometimes the bone unites in the ordinary way, by callus,

under the ordinary treatment ; and the patient temporarily recovers,

from the complication. Sometimes, there is no union at all. Perhaps,

more frequently, there is a reproductive effort, but not of callus ; a

depraved deposit takes place ;
and, at the site of the fracture, a new

carcinoma is soon in progress.

By most authoi-ities it is agreed, that the carcinomatous disease

—

or diathesis, as it may well be termed—is hereditary ; the peculiarity

of constitution leading to this disorder being sometimes transmitted

from parent to child. It has been supposed contagious ; but the evi-

dence on this subject is very unsatisfactory. The predisposing cause

of the malady is, doubtless, a constitutional vice, which has not yet

been satisfactorily explained in its origin, but which is most obviously

present in all advanced cases, and has been termed the carcinomatous

diathesis. The exciting cause may be injury, or stimulation of a part,

in a system so contaminated ; and with, or without, the previous ex-

istence of simple tumour. The scrotum, habitually irritated by soot

and filth, becomes the seat of carcinomatous structure, and cancerous

ulceration ; a prolabium, in advanced years, repeatedly injured, under-

goes a similar change. On the other hand, a tumour, originiUly simple,

degenerates in consequence of frequent or habitual injuiy, applied in

the vain endeavour to obtain discussion ;
and, in its degeneration, it

may assume the structure of carcinoma. And as a simple tumour may

thus change into a malignant—so an ulcer, as in the prolabium, ori-



TKEATMENT OF CANCEK. 295

ginally simple, and disposed to Leal kindly and permanently, may,

from repeated irritation, degenerate into cancer.

Treatment.—It is hopeless, and worse than useless, to attempt dis-

cussion of the carcinoma. The tumour will only have its energies

further roused, and proceed more rapidly

to its fatal issue. Besides, valuable time

will have been sadly mis-spent, and

opportunity lost of affording the most

favourable chance of cure—by timely

extirpation. Leeching, rest, and fomen-

tation, may palliate the symptoms, and

retard the growth ; yet they do nothing

towards actual cure ; and are reprehen-

sible as consumers of valuable time.

But, as'formerly stated (p. 273), much

benefit occasionally I'esults from discus-

sion of the common products of the sub-

inflammatory process, which may have

taken place around, and on which much
of the apparent bulk of the tumour may
depend. Let this attempt, however, be cautiously conducted ; so as

to stimulate absoi*ption, and nothing more. For should vascular excite-

ment ensue, with increase of deposit, whether in or out of the tumour,

nothing but harm can follow. If it be true that the elementary cells

of such growths are capable of being infiltrated into surrounding tex-

tures, during excitement in or around the tumour, it becomes very

plain how perilous must be the induction of such excitement by stimula-

tion, in any way, or with whatever object in view ; the cells are lodged,

perhaps in numbers, at a distance from the main tumour ;
and, on the

removal of that, even by wide incision, sundry others quickly form to

take its place. This theory would seem to be favoured by the fact,

that after removal of carcinoma by operation, especially from the breast,

the usual mode of return, at the original site, is not by the formation

of a large tumour as before ; but by the appearance of numerous, small,

stony, and painful kernels, so superficial as to seem to be integumen-

tary ; after a time uniting to form a confluent mass, which ulcerates

and otherwise advances untowardly, as carcinoma usually does.

Of late, attempts have been made to effect a cure by means of

compression, steadily and uniformly applied. Arnott's apparatus

accomplishes tlie maintenance of such a pressure very admirably, and,

as already stated, may diminish bulk by absorption of the ordinary

Fig. 80. Carcinoma; secondary. An example of the numerous nodulated tumour.s,

which often form in the cicatrix of the former growth. One is ulcerated, in t]>e site of

the mammilla.

Fig. 80.
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inflammatory products. It may also retard the growth of the tumour
itself; but in few cases, if any, may actual cure be looked for. If

employed so as to excite vascular action in the part, harm must ensue,

as above shewn.

Rubbing the part may diminish bulk, in the same way as pressure
;

but, in other respects, is obviously not so safe an application. That a

cancerous or other malignant growth should be dispelled and cured by

systematic rubbing, is of course altogether visionary—or worse.

Congelation of the affected part has been employed, at the instance

of Dr. Arnott, by means of pounded ice and salt ; with the effect of

sometimes alleviating the symptoms, if not arresting the growth of the

disease.*

Is there a specific for any disease ? is a question which can hardly

be answered in the affirmative. Is there a specific for carcinoma or

cancer? is a question which we need not hesitate to answer with a

decided negative. Many have been declared, and many have been

tried as such ; yet all with but one issue—failure. Some, compara-

tively harmless, failing in the main object, yet may have palliated suf-

fering, and even somewhat delayed advancement. But the majority, of

a stimulant nature, favoux-ed the tumoui''s increase, bore further down
the system, and rendered death both more early and more wretched.

The only chance of cure is by direct, early, and thorough removal

of the morbid structure ; and this may be effected by cautery, or by

incision. The actual cautery has been employed with this view ; but

is now in most cases laid aside. Potential cauteries—potassa fusa,

mineral acids, chloride of zinc, arsenic—have held their place longer,

and with a better prospect of continuance of tenure ; but yet must give

way, on the score of efficiency, to the knife. Their present place, in

good surgery, is not among the main agents of removal, but only as

auxiliaries. When the knife has taken away as much as it can, and

a suspected portion yet remains, inaccessible to its edge, the cautery is

then most useful. Also, in cases of cancerous ulcer, or ulcer of a sus-

picious kind, very supei'ficial, and of no great extent—as on the pro-

labium, or on a portion of integument—the potential cautery may

itself suffice, when freely applied.

Excision is infinitely the preferable mode of removal, in the majo-

rity of cases; by a free, cautious, and wide dissection. Care being

taken, that not only the whole of the morbid structure is taken away,

but also that a border of apparently sound texture goes with it ; in

order, if possible, to make sure that none of the cellular or other

germs of the disease are left behind, in the interstices of the adjoining

textures. In regard to such dissection, it is useful to remember, that

dense fibrous tissue resists the invasion of carcinoma longer (iian any

* Lnncet, Nos. 1100 unci 1111, pp. 259 and 318.
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other texture ; and that, consequently, the incisions need be less free,

beyond that tissue, even where it is partially incorporated with the

tumour. But yet, in all cases, the propriety is obvious of approaching

error on the safer side ; rather sacrificing texture unnecessarily, than

encountering the risk of leaving a nucleus of reproduction behind.

Some, taking an abstract view of the subject, entertain a question

as to the expediency of operating at all in carcinoma ;
inclining to

regard the alFection as wholly constitutional, and not to be eradicated,

or even restrained, by removal of only a local portion of it. This

view we do not propose to consider ;
but, with the majority of the .

profession, granting that the disease is constitutional as well as local,

and that in most cases it shows more of the former than of the latter

character ; granting that very many cases occur—doubtless the majo-

rity—in which operation is inexpedient ; and granting that in all cases,

looking to the constitutional vice, we can never be certain of immunity

from return, and must invariably issue a guarded prognosis accord-

ingly :—still we are of opinion, that there are cases, often presenting

themselves to the surgeon in extensive practice, in which it is his

. bounden duty, by operation, to afford his patient the chance either of

a definite and radical cure, or at least of a postponement and palliation

of the malady. Such cases are those in which the tumour is yet small,

and comparatively circumscribed ; the lymphatics unchanged, either

in the immediate vicinity or at a distance ; the integuments and muscles

free from incorporation ; the patient not far advanced in years ; and

the cachexy as yet but little indicated, if at all. On the other hand,

affection of the lymphatics, already begun, even though to a trifling

extent, contra-indicates operation
; for, according to experience, rejaro-

duction is sure to follow, even when the surgeon is certain that not

only the tumour itself, but the adjoining changed structure as well,

lymphatic or not, has been thoroughly taken away. Incorporated

skin and muscle can be removed, by wide and free incision
; yet, in

such cases, it is often difficult, if not impossible, to say that what is

left is sound, free from lodgment of the materies morbi already

in its texture
; and, in these circumstances, experience again speaks

loudly in favour of relapse. In the very old, a carcinoma may exist

for years, in a latent or indolent condition ; still occult, and still of

small size and circumscribed : the seat of little uneasiness, and attended

with but little disorder of the system ; indeed the patient may die, ulti-

mately, of disease to all appearance totally unconnected with the car-

cinoma. Under such circumstances, operation is withheld ; the tumour
is left undisturbed, and guarded carefully from excitement. But while
thus, in the patient of seventy, the progress of the tumour is slow, and
the indications of cachexy weak or apparently absent—the oj>posite

I obtains in regard to the patient of forty. And when, at such age, a
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tumour is advancing rapidly, witli a inarked cachexy at the same time
consuming the general frame, it is prudent to abstain from the knife,

even though the lymphatic system seem as yet wholly uninvolved

;

for, in such cases, the probability of return is extremely great ; the

disease being not delayed by the operation, but ti'uly undergoing exacer-

bation. And thus we see, that extreme activity of the disease in the

comparatively young, and extreme indolence of it in the aged, both
alike contra-indicate operation. It may also be observed, that, cceteris

jjaribus, return is more probable in the case of the open tumour, than

of the occult.

In those cases in which there is freeness of integument, and laxity

of all the surrounding textures, it is well to conduct the incisions and
subsequent treatment, so as to favour adhesion of the wound, and
mobility of the cicatrix ; for experience has declared such a state of

matters favourable to immunity from return ; while tedious suppur-

ation and granulation, resulting in a tight, firm, adherent cicatrix,

strained by each movement of the part, have an opposite tendency.

All irritation of the cicatrix, of whatever kind, should of course be

carefully avoided.

An important question arises, whether, after thorough removal of

the apparent local disease, by opei'ation, we have any means of staying,

or altogether removing, the constitutional vice ; and so securing a per-

manent cure, by immunity from return. It is to be feared that such

a question can as yet only be answered in the negative. The conium

has long enjoyed a certain reputation as possessed of such a virtue

;

and by some surgeons, it is trusted in, and administered accordingly.

A tonic system of general treatment—preceded, if need be, by alter-

atives—is indicated, to assist in prevention or arrest of the cachexy's

development ; and the preparations of iron are usually found suitable.

Arsenic, too, may be of service, in this way ;
though not as a specific.

When return has occurred, under what were supposed favourable

circumstances, there may come to be a question as to the expediency

of further operation. If the return be in the usual manner, with ulcer-

ation and tumour of the cicatrix, numerous superficial nodules around,

and obvious involvement of the lymphatics, no good can result from

further interference by the knife. But if the return be by an occult,

small, and limited tumour, as sometimes happens, and if the general

system be yet comparatively sound—then by a second, and if possible

still more careful and complete operation, the remaining chance, slight

though it must be regarded, ought certainly to be afforded—especially

if requested by the patient.

In the truly hopeless cases, we content ourselves with palliation.

A rigidly spare regimen will be found to do no good by delaying the

tumour's growth, while it docs much harm by favouring the cachexy's
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inroad on the general frame ; the diet should be simple and non-stimii-

lant, yet nutritive, and rather full than otherwise. By opium and

other anodynes, exhibited internally, sleep is procured, and pain of the

part and neighbourhood allayed. No stimulants are applied to the

tumour ; on the contrary, all such are carefully avoided ; it is our ob-

ject locally to soothe ; and, for this purpose, opium, belladonna, conium,

may be employed in the form of epithem. In the ulcerated state, much

relief is often experienced from the frequent, or even constant, use of a

plain and light hemlock poultice. Fa3tor is corrected by the occasional

application of solutions of the chlorides, and by strict attention to

cleanliness. The part and its vicinity should be kept as much as pos-

sible in a state of rest. Local w^armth, by some soft article of clothing,

as wool or fur, is also expedient. All friction, with or without stimu-

lant embrocations, is in the highest degree pernicious. "Were the

disease merely local, pressure might perhaps be cautiously conducted,

so as to arrest development of the part, or even to obtain a partial

decrease ; but, as it is, carcinomatous formation and increase else-

where, probably in an internal organ, would in all likelihood be the

result of temporary obstruction at the original site of development.

And besides, ulceration, by over-excitement, is the usual local effect

of pressure on such tumours, even when most carefully employed

(p. 296).

Operation, even in the most hopeless cases, may sometimes be

deemed expedient, as a mere palliative. When there is a large and
ghastly sore—as of the mamma—pouring out much foetid ichorous

discharge, and the seat of constant agonizing pain, conversion of the

foetid and painful ulcer into a comparatively simple wound may, for

a time, afford very marked relief. The ulcerated part is taken away
by rapid dissection ; the bleeding points are secured ; the wound is

left to suppurate, under simple water dressing ; no stimuli are applied
;

it is seldom that coaptation by suture is practicable, and under the cir-

cumstances it is scarcely expedient ; the wound contracts, and may even
heal for a time. Degeneration ultimately returns, and its advance is

again rapid and untoward
; but, during the interval, the patient may

have been privileged to enjoy much comparative ease and comfort. In
those cases, however—and they are the majority—in which the ex-
hausting shock of an operation, acting on the system, will more than
overbalance the contemplated benefit to the part, operation is altogether

to be abstained from.

10. The Medullary Tumour,—The Encephaloid, or Cerebriform
Tumour, the Medullary Sarcoma, the Cephaloma. There are other
synonymes, but these are the most frequently employed

; terms origi-

nating in the likeness which tlie morbid product bears to brain, in
colour, texture, and consistence ; and yet the resemblance is far from
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being so close as to warrant the appellative of an analogous formation.

The tumour may be from the first of this kind ; or a growth, originally

simple, may have degenerated, and assumed tlie medullary character.

And it is to be remembered, that when any tumour does degenerate

into malignancy, it is generally the medullary structure and character

which it assumes.

Tliis tumour is highly vascular ; supplied and intersected by large

veins ; and also not without its arterial nourishment. Tlie simple

tumours are all sparingly vascular ; the simple sarcoma is moderately

supplied with blood-vessels, the adipose is less so, and the fibrous less

still ; the tubercular deposit is in itself non-vascular, and the areolar

stroma with which it may be connected is not likely to be inci'eased in

its vascularity. In this respect, the malignant formations differ pro-

minently fi'om the benign ; they are all freely supplied with blood-

vessels ; and the medullary particularly so. Indeed, in regard to tum-

ours in general, there is good I'eason to believe, that the less the

vascularity, not only the less rapid is the growth, but the less the

tendency to degenerate.

Section of a medullary mass displays a consistence, colour, and

general aspect of structure, somewhat like that of brain ; its vascula-

rity is shown by the open

mouths of large veins, and

other arborescent vessels.

The arrangement of the mor-

bid mass is generally even

and smooth. IMicroscopically,

the tumour is found to consist

of cells similar to those of tlic

hard cancer ; but usually ac-

companied by much more

fluid, and less fibrous tissue;

and hence the soft and yielding character of the growth. Tlie cells

may have every grade of development, from the earliest and youngest,

to the retrograde condition. Sometimes it is surrounded by a cyst ;
if

so, the cyst is usually imperfect, at one or more points, and there the

tumour has plainly increased more rapidly than elsewhere. IMore

frequently there is no envelope ; the surrounding textures having not

been pushed aside, but drawn into tlie structural change. It is not

unusual to find one or more dense fibrous bands intersecting the ma.ss

:

but these are not to be regarded as a part of the original tumour ;
they

are accidental, and owe their existence to the approach and union of

two or more medullary masses, between which a part of the original

textures, much condensed, still remains free from the niodiillary change.

Fig. 81. Mcaullarj- tumour bcncatli the uiammn; a, the tumour; h, the mnmma.

Fig. 81.
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At first the mass is homogeneous. But after a time softening occurs,

at one or more points, by imperfect suppuration ;
and there the con-

sistence and colour resemble somewhat those ofcream ; not unfrequently,

however, of a much darker hue, by admixture of blood. Blood also

is often found in masses, not fluid, but coagulated ;
sometimes it is

infiltrated diflfusely throughout the morbid structure ;
signs always of

evil omen, indicative of much malignancy, and an almost certain

return.

In tumoiu-s of any considerable duration, cavities may always be

expected, more or less numerous. They are of two kinds ;
mere spaces,

formed by softening of the medullary substance, and occupied by this

softened matter variously mixed with blood,

solid or liquid ; or true cysts, lined by a

secreting membrane, and filled with frothy

blood, with dark fluid, or with soft medullary

matter. Wlien the latter are found, the pro-

bability is that the tum'our has been originally

of the simply cystic kind ; that it has degene-

rated ; and that these cysts are remains of the

original and non-malignant structure, not yet

annihilated. In other words, it is believed

that cysts lined by a secreting membrane do

not enter into the original structure of a me-

dullary tumour. All the simple tumours are

liable to degenerate into the medullary ; the

cystic the most prone ; the fibrous the least,

made during the period of transition, part of the original structure is

found, gradually and insensibly passing into that which has already

assumed the medullary characters.

So long as the tumour is invested by the integument, entire, it is

said to be occult ; when the skin has given Avay, and the morbid struc-

ture consequently comes to be exposed, it is said to be in the open state.

This opening is effected by inflammation and ulceration of the skin, or

other intervening texture, at the most prominent point of the swelling.

In consequence of the elasticity of the morbid structure, a projection

of the mass immediately takes place ; and this is increased by rapid

growth at this point, where resistance has been removed. A fungus is

speedily established ; much of the same texture as the general tumour
;

but softer, and darker in colour, in consequence of atmospheric influ-

1 ence and admixture with extravasated blood. The surrounding integu-

1 ments are witiiout reparative effort ; ulceration extends in them ; and

! a ffjetid, bloody, thin fluid is profusely discharged. Sometimes the

Fig. 82. Encephalokl tumour ; of eapeciallj' evil mien ; at the lower part, bloody ex-
travasation extensive.

FiK. 82.

And when a section is

1
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fungus sloughs, or crumbles away by softening and disintegration ; it

is, however, quickly reproduced. Not unfrequently, a blood-vessel,

probably one of the large veins, is opened into ; and profuse hemor-
rhage results, of a dark unwholesome kind ; fearfully aggravating the

prostration of system, which the previous state of the tumour had al-

ready begun. Occasionally the part surrounding the fungus assumes,

for a time, many of the characters of the healthy, healing sore.

In the open state, the nature of the formation is sufficiently plain
;

in the occult, diagnosis is not always readily effected. It is important,

therefore, to be aware of the external characters, and other signs of the

existence of the tumour, from even its earliest formation. Its growth
is peculiar

; being the most rapid of aU tumours ; in a few months, or

even weeks, the size may have become truly enormous ; and very fre-

quently a marked increase, day by day, may be readily observed. A
fallacy, however, may occur as to this point. A simple sarcoma,

deeply seated, and tightly bound by fibrous investment, may simulate

some of the characters of the occult medullary tumour very closely

;

the sui-geon, in doubt, manipulates it freely, and, for some time, per-

haps daily ; he thinks he observes a marked and rapid increase of

size, and by measurement or otherwise he may ascertain that such is

actually the case. This last sign he may think conclusive, as to the

medullary nature of the tumour ; and he may take his measures of

treatment, according to that conviction. And yet, had he waited for

a few days more, abstaining the meanwhile from further handling of

the part, he would have found a subsidence of the increase in bulk,

the tumour regaining its former dimensions. The temporary enlarge-

ment had resulted from the common products of simple vascular excite-

ment, the consequence of manipulation.

The skin investing the tumour is pale, like that of a diseased and

chronic articulation ; and usually shows many large veins coursing

beneath it. Sometimes the skin is of a brownish hue. At first, it is

moveable on the tumour; afterwards intimately incorporated therewith.

The growth itself is not circumscribed and moveable, as the simple

formations, but fixed and diffused into the surrounding parLs. To the

touch a sense of great elasticity is imparted ; different from the fluctu-

ation of chronic abscess, and different also from the semi-fluctuation

which the fatty tumour exhibits, yet somewhat resembling both ; inso-

much that it is not without the tactus eruditus—as well as attention

to other signs—that the distinction can always be unerringly made.

Occasionally, even the most experienced cannot be assured, until after

an exploratory puncture. Perhaps they expected pus; but nolliing

save blood escapes, and that profusely ;
vascularity and elasticity are

demonstrated, not fluctuation. Pain is almost always considerable

;

often severe and sliooting. In some cases, it is at first absent ;
and
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then the tumour is usually slow of growth ; but when it enlai'ges in

the ordinaiy manner, as it soon does, the pain becomes developed, and

continues. The patient is obviously cachectic ; and bears in his coun-

tenance a plain token of a formidable disease ; the features are shrunk

and anxious, the hue is sallow, emaciation is begun, the functions of

animal life are aU disturbed, and hectic is setting in. While carci-

noma and cancer are comparatively limited to advanced years, this

disease is found to occur more frequently in the young ; children and

adolescents are the ordinary patients. It may occur in any texture
;

but is most frequent in the orbit, testicle, mamma, joints, internal

viscera, and lymphatic ganglia. In the two last situations, the forma-

tion is usually of a secondary character ; that is, following on the ap-

pearance, or perhaps the removal by operation, of a malignant tumour
elsewhere. For, as already observed, the disease extends not only by
contiguity, involving the adjacent tissues, but also remotely by the

lymphatics ; and besides, the system being involved—probably as the

original part of the malady—there is the same predisposition to the

morbid deposit in one part as in another. Sometimes the veins in the

neighbourhood have been found filled with the medullary substance
;

but whether by simple extension of the tumour, or by conveyance of

the deposit, is a matter of doubt. Pressure on veins and lymphatics

occasions oedema of the parts beneath
; compression of adjoining nerves

creates intense pain, in addition to that which already existed as an in-

herent characteristic of the tumour. At first, the nervous trunks are
expanded and stretched over the growth

; ultimately they are involved
in its structure. Occasionally, the disease has been found to extend by
means of a nervous trunk ; a tumour growing thereon, at some distance
from the original formation, and precisely of the same character ; a
medullary tumour involving the sciatic nerve, for example, has been
followed by a growth of the same kind occurring in the popliteal.

It is plain that the only chance of cure is by extirpation, at a com-
paratively early period ; when the tumour is small, not deeply or
widely connected, the glands free, and the system making but little

show of complaint. The dissection must be carefully and leisurely
conducted, to ensure entire removal of the whole diseased structure

;

as the slightest portion left will certainly cause reproduction, rapidly,
and of a worse tumour than the first. Smart hemorrhage is to be
expected; not only from arterial branches, increased in size and
activity, but also by oozing from the general surface. The muscles
are usually of a pale and flabby character ; sometimes at certain points,
near the tumour, they are the seat of dark discoloration, as if by infil-

tration of blood. There is also a greater tendency to secondary
hemorrhage, than after simple wounds.

The operation having been suitably performed, ihe question of pro"'-

I
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nosis arises, as regards the probability of return ; a question always of
much doubt and difficulty; and never to be answered decidedly in the

affirmative. Such a tumour, like the tubercular, is in the great majority

of cases to be viewed not so much as a disease in itself, as a symptom
of a constitutional vice, from which other tumours may arise of a similar

nature, in the vicinity of the first formed, or elsewhere. In both cases

there is a cachexy, constituting the major part of the evil ; that of

tubercle is but little amenable to treatment; the malignant and
medullai-y is still less so. And unless that cachexy be removed—an

object in this disease unattainable—there can be no certain immunity
from return. Our duty is very plain ; to operate, carefully, in those

cases of recent and limited tumour, the circumstances of which seem
favourable to success ; to refrain from operation in those advanced

cases, where not only deep and important parts are involved, but where

both the lymphatic and general systems are plainly implicated, and

where consequently reproduction is certain ; and in all cases to express

our prognosis in the most guarded terms. According to my experience,

the situations most favourable to non-return, after timeous operation,

are tbe eye and testicle ; especially the latter.

Reproduction occurs either in the original site or elsewhere. A
medullary tumour having been removed from a lower limb, for example,

w^e apprehend return not in the stump alone, nor in the groin, nor in

any part of the external surface ; but are anxious in regard to symptoms

of internal mischief, by formation of medullary masses in the liver,

kidneys, or lungs. The internal reproduction is perhaps the most

common ; not unfrequently, the return is on the surface as well.

As already stated, bloody masses and infiltrations, shown in a section

of the original tumour, are declared by experience to be ominous of

return. And under whatever circumstances the return does take place

in the original site, the secondary formation almost invariably shows

an aggravation of progress and malignancy ;
probably in consequence

of increase of the cachexy, which the untoward effect of the previous

operation has induced.

Molluscous tumours of and beneath the skin, occurring in great

numbers over the general surface, not unfrequently present all the

characters of the medullary formation. Such cases are obviously

hopeless. Operation is unwarrantable, and we must content ourselves

with palliation.

11. FuNGOS HiEMATODES.—This condition occasionally arises out of

the medullary tumour, when in the open and ulcerating condition. It

has already been stated (p. 300) that protrusion of the medullary

mass, and infiltration of it with extravasated blood, are liable to occur

under such circumstances. But in order to constitute a true Fungus

Haematodes, three things are essential ; that there shall be a fungous
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demanding the

urgent

projection of morbid structure ; that the fungus be dark and bloodlike ;

and that it bleed, more or less profusely. This condition may be

either of a primary or of a secondary character ; much more frequently

it is the latter. Examples have occurred in which, without other

morbid formation, a

small, dark fungus

has shewn itself,

bleeding profusely -

fi-om time to time,

perilling life, and

most

measures for

its removal. But,

more fi-equently, there

is first a tumour of

malignant character,

which opens, and

ultimately throws out

the bleeding fungus

;

and the fungus hasma-

todes, in this, the

most frequent case, is

to be regarded as the Fi.'. 83-

The

is the

climax of malignancy in a formation already of evil nature

morbid structure, on which it most frequently supervenes,

medullary. The untoward symptoms are all much aggravated by

the accession ; the cachexy becomes more marked ; the frame sinks

lower and more rapidly ; the malignant hectic has an acute exacerba-

tion
; pain and misery are great ; exhaustion is rapid ; and fatal sink-

ing is not long deferred.

In tumours, there may be two steps of degenei'acy ; from the

simple structure to the medullary ; from the latter, to the condition of

fungus hasmatodes. But, usually, the medullary formation, from which

the bleeding fungus springs, is of primai-y origin. All medullary

tumours, when open, tend to fungate ; but all medullary fungi are not

entitled to the appellation of fungi hacmatodes. It is easy to under-

stand, however, how the hasraatoid condition should not unfrequently

occur; by softening and breaking down of the medullary texture,

whereby one or more of the large vessels found permeating such growths

arc opened into. A detached portion of tlie medullary mass, or a fresh

protrusion, may temporarily occlude the aperture ; but, in its turn, it

crumbles away, and the bleeding recurs. The part is obviously incap-

able of adopting the ordinary natural hemostatics.

Fig. 83. Fungus h.-cmatodes. Fungoid, bleeding, and bloodlike. From the mamma.
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Tliis is the most malignant of all morbid structures, and little amen-
able to treatment. There is no hope but from early removal by tlie

knife
; and, in most cases, amputation of the member is preferable to

excision of the part. But do what we will—however eai'ly, however

summarily—too generally the disease returns, and the patient falls its

victim. And when we consider that the greater number of cases are

merely the advanced stage of medullary tumour, we can readily under-

stand how the experienced and judicious surgeon, encountering an

example of fungus htematodes, often finds himself constrained to non-

interference, and has to content himself with palliating what he cannot

cure.

12. The IMelanotic Tumour.—The deposition of pigmentary

matter of black or brownish colour, in various organs or tissues, is not

necessarily connected Avith malignant disease. A' common form in

•yvhich it occurs, is in the lungs ; where it constitutes a species of

spurious melanosis, dependent on the infiltration of carbon into the

tissue. With this we have nothing

to do. The pigment which enters

into the formation of tumours is of a

different character ; it is in some way

_Jy^p^ formed from the blood, like that of

r^.^r:-.'^^'^:^}. tlic chorold coat of the eye, and, unlike
"

, '''•4'X\ '^le carbonaceous pigment, is readily

f \K v-^.°:-/ decomposed by nitric acid, -with the

^; aid of heat. It forms brownish or

black granules under the microscope,

tending to the angular form, and of

very various size—from the minutest

molecule to the size of a blood-corpuscle. AVhen this pigmentmy

matter occurs in a distinct tumour, and is infiltrated into its cells, we

have the disease at present under consideration ; which must not be con-

founded with those dark-coloured deposits which take place in many

textures, without tumour, and without any other alteration of nutrition.

This disease occurs much more rarely in man than in the lower

animals—particularly the horse. It is to be observed, however, that in

animals the malignant character of the affection is not so well marked

as in man. Like other tumours, it is the result of perverted nutrition ;

a thorough change of structure. It occurs in areolar tissue ; more

especially in that connected with the serous membranes. Sometimes

it is pure; more frequently it is complicated; and the morbid struc-

ture with which it is most frequently associated is the medullary.

The external surface is of a shining and mottled appearance ;
the form

Fig. 84. Cells more or less loatled with black pigment, from a melanotic tumour of

the cheek BicNNiirr.
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is uioi'e or less globular, and lobulated ; the size is seldom great, rarely

indeed exceeding that of an egg, in the human subject ; inconvenience

is slight, and scarcely amounts to pain. The dark colouring matter is

itself non-vascular. The stroma, in which it is imbedded, is fully vas-

cularized ; at first, it may consist of mere fibrous texture ; subsequently,

and soon, it becomes a new structure, of evil tendency. The most

frequent site is in the globe of tlie eye ;
usually connected with

medullary formation ; and pei'haps the frequency of this site may be

connected with the normal pigment of the choroid coat.

The melanotic growth, when situated externally, follows the ordi-

nary course of the " tumor mall moris;" involves the skin, ulcerates,

and discharges black matter, with a foetid sanious secretion. And by

this time, usually, the medullary structure has also been developed

;

giving to the sore more or less of a fungating character
;
involving the

system in the wonted cachexy ; and dragging the surrounding parts

into rapid assimilation of structure. The melanosis, though doubtless

in itself neither simple in structure nor benign in tendency, yet is to

be regarded as malignant chiefly on account of that tendency to asso-

ciate with a more sinister formation, which it so strongly and almost

invariably manifests. It seldom occurs but in those of mature age ;

therein differing markedly from the simple cephaloma. A constitu-

tional vice, doubtless, accompanies ; but not so intense in itself, nor so

obvious in its indications, as in the other malignant tumours ; unless

with one or other of these the melanosis be primarily combined.

There is no hope of cure, but from free extirpation by the knife

;

and that at an early period, ere the medullary complication have begun
to form. Return, under such favourable circumstances, is less likely

than in any other malignant disease. When comiDlication has occurred,

with either the carcinomatous or the medullary formation, the minor
is to be regarded as merged in the gi-eater evil; and the rules of

treatment are to be enforced, as if the case were one of carcinoma, or

of medullary tumour, alone.

13. Colloid or Areolar Cancer.—Tliis is a disease more im-

portant to the physician than to the surgeon ; but as it sometimes
occurs in the bones, mamma, and other external organs, it will be
proper to give some account of it.

In colloid cancer (zoXX-zj glue), Avliich in all other respects follows the

ordinary laws of malignant formations, the meshes of the tumour are

filled up, not by a cancerous juice, but by a matter like gelatine or half

dissolved gum-arabic; containing numerous microscopic cells, which pre-

sent the usual characters of malignancy. Sometimes the colloid mat-
ter occurs in large masses, with very little intervening fibrous tissue;

sometimes, too, the cells are in small amount. Occasionnlly it occurs
in cysts; and in this ease is very doubtfully, if at all, cancerous.
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When, on the other hand, it forms, as in the mamma and sometimes
in the liver, in a tissue having every other characteristic of cancer,
there can be no doubt as to its true nature.

The surgical management of colloid cancer has nothing peculiar

;

Fig. 87.

being guided by the same principles as in any other malignant growth.*

Such are the solid tumours
;
simple and malignant. It may be here

not inopportune to make some general observations on their removal

by the knife.

Sometimes, even the most experienced are in doubt as to the exact

nature of a swelling ; whether it is a solid tumour, tense, and very

elastic ; or a cystic formation, partly solid and partly fluid ; or a mere

* In these remarks upon tlie different varieties of tumours, wc have not thought it

necessary to enter into great patliological and histological detail. The study of the

minute anatomical characters of tumours, has of late years, received great accessions

from the labours of Lebert, Sddillot, Kuss, Brucli, Bennett, Virciiow, Paget,' and others.

But on most points of practical importance, in these researches, the evidence before us is

of too conflicting a character to be made available in a work like the present. AVe have

endeavoured to state, within moderate compass, those results which wo consider to be

most worthy of notice, and refer the student for further information to the bibliography

in p. 316.

Fig. 85. Section of colloid cancer from the stomach, shewing the loculi in the fibrous

structure and the contained cells.

Fig. 86. Several cells isolated.

Fig. 87. Fibrous stroma deprived of tlie cells by pressure and washing.

Fig. 88. Section of the growlli treated witli noetic acid.—BF.NNim-.
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accumulation of purnleiit or puriform matter. It were a great mistake

to plan and commence extensive incisions, for what

required only a trifling puncture. And in order to guard

against such an accident, the thrust of an exploratory tro-

car or needle is expedient ; an ordinary trocar, of small

size ; or a rather large needle, grooved on one side, so as

to permit free lateral escape of fluid.

But such exploi-ation is by no means so light a matter

as some would seem to consider it. It is not warrantable

to plunge a trocar into any and every tumour, of whose

nature there may be some doubt. If it be an abscess, no

harm ensues; the puncture is immediately enlarged, for

the purpose of due evacuation. If it prove to be a solid

growth, there may still be no harm
; provided patient and

surgeon are prepared at once, or at all events within a

day or two, to proceed to extirpation. But much injury

will not fail to result, if, after puncture, the tumour be

left to itself for some considerable time; and, more espe-

cially, if absurd attempts be made, by stimulation, to

effect its removal by absorption. There is no more sure

exciting cause of a tumour's degeneration, than the thrust

of an exploratory trocar. On a section being made of the

mass, after ultimate removal, the origin of the doubly de-

praved structure may not unfi-equently be seen in the

instrument's track. While, therefore, exploration is ex-

pedient, to guard against error of diagnosis which other-

wise might occur, and which might lead to serious error

in practice—its use ought to be limited to very doubtful

cases, in which other means of diagnosis, patiently and
skilfully used, have failed to satisfy; and not even in

such cases should it be had recoursp; to, unless early opera-
tion, if not immediate, have been determined on, in the
event of the swelling being proved to be an undoubted
and undiscussible tumour.

As a general rule, the line of incision should be parallel

to that of the subjacent muscular fibre ; for then the wound
will be more easy of coaptation, and consequently more
capable of adhesion. But to this there are exceptions.
When important blood-vessels or nerves are concerned,
we cut in the line of their course ; and so encounter less

risk of injuring them. In the forehead and face, we often
cut nearly transversely to (ho line of muscular fibre;

Fig. RO. Exploralory trocar an d ranMla; of siiffiricnt longd, |o read, susncofed
'•ollcctions in tho drop cavitios. '
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finding it to be of more importance, as regards both subsequent deCoi -

mity and immediate coaptation, to be in the line of habitual integu-

mental folds—the result of muscular action. It will be afterwards

seen that, in the case of deep exostosis, it is also expedient to place the

wound not tdtogether in a line with muscular fibre.

The external incisions should be always free ; rather too extensive

than otherwise. For thus both facility and safety of dissection will

be materially favoured. Besides, an excavation, with but a narrow

integumental orifice, is much more likely to prove troublesome by sup-

puration, than a more extensive yet simple wound, whose largest

dimension is superficial.

Integumental incisions are much facilitated, by previous tension of

the skin. But, when certain lines or points ai'e important guides to

the relative anatomy of subjacent parts, care must be taken, while

stretching, not to displace them.

The incisions should commence where the principal blood-vessels

and nerves enter
; advancing steadily from that point. The nerves

ai'e cut at once, and thus the subsequent dissection becomes compara-

tively painless ; even independently of chloroform. The arterial trunks,

too, being cut early, and compressed as soon as cut, the operation in

consequence is comparatively bloodless. Following an opposite course,

an unnecessary amount of blood is lost, the number of ligatures is great,

and protraction of pain is unwarrantably inflicted.

Also, unless hemorrhage be very alarming, or the patient be abeady

so sunk by disease as to be incapable of bearing loss of blood, deli-

gation of the cut vessels should be reserved till after the tumour's

removal ; temporary arrest being entrusted to the fingers of an assist-

ant. Thus, time is saved in the most painful part of the procedure.

And the number of ligatures will also be diminished ; it being likely

that some of the smaller branches—important enough to have de-

manded deligation, at the time of their section—will be found satis-

factorily closed by completion of natural hemostatics, assisted hy the

temporary pressure.

A tumour placed over the course of large nerves, blood-vessels, or

other important organs, may seem to be completely sepai-ate from

them. Yet in many such cases the operator finds, during his dissec-

tion, that his previous examination has, to a certain extent, deceived

him ; the prolongations, even of a simple tumour, often extending to

a much greater depth than was externally indicated. On the other

hand, a large artery or nerve, passing through a tumour, may seem

to be irrevocably incorporated with its structure. Yet, if this be

not malignant, the artery or nerve, so situated, is not to be rashly

sacrificed in the operation. They may pass innocently through,

witliout being imjilicated in live slnicliiral change; and a careful dis-
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section may leave them intact, j^et without any portion of the tumour

adherent.

Let dissection advance regulai-ly, from one aspect of the tumour

to another ; and not by alternate cuts, or scratches, at various points.

The procedure will thus be more seemly, simple, and safe.

In removing benign formations, firm, and circumscribed, from the

vicinity of important parts—as blood-vessels, nerves, cavities, and

canals—let the knife's edge play closely on the tumour, each stroke

telling on its surface
;
and, by traction on the tumour, remove it at

the same time as far as possible from the contiguous parts. Thus

the latter are saved ;
while, at the same time, we can make sure that

tlie whole of the diseased formation is taken away. But if the tumour

be either avowedly malignant, or suspected of evil tendency, the inci-

sions must be conducted on a precisely opposite principle. If the

adjacent parts be such as not to admit of free cutting around the

tumour, refrain from operation altogether. And, in all practicable

and expedient cases,' cut away from the tumour rather than on it.

For, as already stated, unless a border of apparently sound texture be

taken away, along with the tumour, we can never be certain but

that many germs of the disease are left behind, rendering reproduction

inevitable (p. 296).

The operator should never be in a hurry. If hemorrhage is

troublesome, it can always be restrained either by pressure or by liga-

ture. Hasty play of the knife, in the case of a simple tumour, may
endanger important parts ; which ought to have remained untouched.

In the case of a malignant formation, there is not only the same dan-

ger, but a gi-eater ; there is the risk of leaving a portion of the morbid
structure unremoved. In any operation, haste is inexpedient ; here it

is highly culpable. The knife should proceed leisurely
; following the

eye and finger, if need be. And, to make certain of entire removal,
the extirpated part should be carefully examiued at its cut margin

;

to see that no suspicious texture has been cut through, instead of hav-
ing been cut away. If an unsatisfactory portion be detected, the

corresponding part of the wound should be carefully dissected out;
and, not until thus assurance has been made doubly sure, should
coaptation be effected.

Operating in the axilla, or at the lower part of the neck, the
larger veins should be interfered with as little as possible ; tension of
vascular parts previous to incision, should be avoided ; and the other
means should be taken, which tend to obviate the accidental entrance
of air into the veins. It is during the dissection of deeply-seated
tumours, in such localities, that this casualty is most liable to occur.

Some pendulous tumours, of a narrow pedicle—as certain of the
adipose sarcomata—enlarge greatly in their free portion, and cover a
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large extent of surface. It is well lirst to amputate this pedicle, on a
level with the surrounding skin ; in order thereby to facilitsite extirpa-

tion of the remainder. Pendulous tumours, sometimes, by their own
weight, withdraw their deep attachments—which become more and
more superficial ; and in such cases, artificial traction may be made
to assist the natural tendency—rendering the subsequent operation

comparatively easy and safe.

Deep and massy walls of fat are inimical to adhesion of a wound.
Therefore, in operating on subjects of obesity, it is advisable to remove
a suitable portion of the subcutaneous fatty texture along with the

tumour, by inclining the knife to the required extent.

In extirpating malignant tumours, especially the carcinomatous, Ave

have to avoid both too sparing and too free removal of the integument.

If over-anxious to have an easily coaptated wound, we may spare

skin already involved
;
rendering i-eproduction certain. And, on the

other hand, if much skin be sacrificed, reproduction will also be

favoured ; by tightness and irritability of the cicatrix. When in

doubt, it is well to err on the safer side ; making every consideration

secondary to thorough removal of the diseased parts.

When a large and deeply-seated tumour involves difficult and dan-

gerous dissection, this may be facilitated by removal of the principal

part of tbe growth first exposed ; and simple bisection of it may some-

times answer the same end. Also, when the knife has gone as deeply,

or as near to important parts, as seems consistent with safety, tlie

remainder of the tumour—if simple—may be treated by ligature ; as

in the removal of central bronchocele, whose increase is interfering

seriously with respiration.

In the case of hopeless tumours, which preclude all attempts at ex-

tirpation, by theii' extent, vascularity, and important connexions—and

which at the same time threaten death, while yet occult, by interference

with important functions—life may be prolonged and suffering alle-

viated, by division of external parts so as to relieve tension and

permit freer outward growth. In large bronchocele, threatening

asphyxia, for example, it may be expedient to divide the sterno-

cleido-mastoid muscles, and perhaps also the cervical fascia, subinte-

gumen tally.

Finally, let us guard against either error :—of wasting valuable

time, in attempting to discuss tumours not amenable to such treatment

:

and of excising all which come under our cognizance, if locally prac-

ticable, without regard to ulterior consequences. In the first instance,

we deprive the patient of his best, and perhaps only chance of safety.

In the second, nothing but evil ensues, to all concerned. The surgeon,

his patient, and his profession, all suffci- ; the two fir.«t perhaps irro-

niediabl v.
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Encysted 'Tumours.

The secreting cyst, Avhich is the primary and most iraportanj, part

of this class of tumours, maybe either an original structure, or adven-

titious ;
very frequently it is the former. The foi'mation may occur

in any part of the body : in the internal organs, as in the ovary ; in the

substance of glandular structures, as in the mamma. Then the cyst is

of adventitious gi'owth. But the most frequent site is on the surface

of the body, more especially on the head and face ; and then the cyst

may be merely an enlargement of original texture. For there seems

no I'eason to doubt the origin of many of these Wens, as explained

by Sir Astley Cooper ; namely, that they result from obstruction of

an ordinary sebaceous follicle, and consequent dilatation by accumula-

tion of its contents. "Were the swelling rapid, and attended by

inflammation, a pimple or boil vrould form. But the growth is very

gi'adual, and wholly non-inflammatory. The sebaceous secretion

accumulates, and distends the follicle ; the parietes of which are not

merely expanded, but receive support by nutrition, and by condensa-

tion of the surrounding parts. The

obstructed orifice, for some considerable

time, remains apparent as a black central

point
;
afterwards, it wholly disappears

;

and the tumour is enveloped by smooth,

tight, and thin integument, without

breach or depression.

The scalp, and eyelids, especially

the upper, are the most frequent sites of

such formations. In the former situa-

tion, they seldom occur singly, but in

numbers; and vary in size Jfi'om a pea

to an oi-ange. In the latter, they are

often single ; and seldom exceed the

dimensions of a pea or bean. The cyst,

if unirritated by pressure, friction, or

other stimuli, is but loosely adherent to

the surrounding parts ; delicate in the

eyelids
;
strong and thick in the scalp. After repeated or habitual

excitement, it becomes intimately incorporated with the parts exterior;

and can be separated from them only by regular dissection. The con-
tents are various; at first sebaceous, being merely an accumulation
of the ordinary secretion, somewhat perverted

; afterwards, and usually

^oon, changes occur. Sometimes the contents are of semifluid pon-

I-'ig. 90. Section of an enoystcfl tumour. The interior filled with a curdy subsf nnof.
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sistence, like lioiiey, antl are termed ineliceritous ; sometimes like pap.

atheromatous
; sometimes serous, liygromatous ; sometimes fatty, stea-

tomotous ; sometimes they have a fibrinous appearance
; sometimes,

in consequence of the cyst having assumed the inflammatory process,

they are of a purulent character. By persistence of inflammation, an

open condition may be produced, and a state of foul ulcer presented.

And, under the circumstances last mentioned, degeneration into medul-

lai-y formation, or cancerous ulcer, is not impi-obable ; more especially

if the patient be advanced in years, and if the inflammatory accidents

have been of frequent occurrence. Sometimes, after the open condi-

tion has been attained, all vascular excitement of an inflammatory

kind ceases ; and yet the part does not heal over in the ordinary way ;

but, assuming an extraordinary cuticular function, it commences a

horny growth, which, if unopposed, may attain to large dimensions.

Such horns, several inches in length, and bulky in proportion, have

been cut from the forehead, and from various parts of the scalp.

Sometimes calcai'eous matter, even in considerable abundance, is

found in the substance of the cyst itself, and in its interior.

The contents of the thin cysts, which occur in the eyelids, are

usually colourless and glairy. Not unfrequently, they contain hairs, of

much delicacy, like stunted eyelashes ; without bulbs, and more fre-

quently unattached than adherent to the sac. Ovarian cysts are

usually filled with contents more or less fluid ;
glairy and clear, or

puriform in their character. Sometimes, they have been found to con-

tain not only hair, but skin, teeth, and bones—as if the aborted

development of another creatui-e. ,

Treatment.—The superficial encysted tumours of the scalp, and face,

are those with which the surgeon is most frequently called to deal. If

recent and small, with the vestige of an obstructed orifice still visible,

they may be got rid of by expression. With the point of a pin or

probe, the aperture is re-established ; and through this long strings of

sebaceous matter may be squeezed out, by gradual pressure of the finger

and thumb, until the cyst is emptied. The pressure may require repe-

tition ; the cyst contracts ; the aperture remains pervious ; and the

normal condition is restored.

In the great majority of cases, however, there is no vestige of

opening, the contents have ceased to be of a sebaceous character, and

the method of treatment by expression is inapplicable. If the size be

not great, and if the part have not been irritated by accident or design,

the method by incision and evulsion is to be preferred ; a method appli-

cable to the great majority of encysted tumours of the scalp. The

tumour is transfixed, and bisected, by a scalpel or bistoury. The con-

tents are extruded, so as (o disclose Ihc cyst ; and this, having been

firmly laid hold of by well-pointed dissecting forceps, at its cut od.sro.
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is lifted out of its place, unbroken. If any adhesion prove stronger

tlian was expected, it is to be touched by the edge of the knife, rather

than that violence should be used in evulsion. It is seldom that any

vessels demand ligature. After oozing has ceased, the integuments

are carefully replaced and adjusted ; and the treatment is conducted so

as to favour adhesion.

When the tumour is large, redundancy of integument would result

from the employment of this method ;
favouring suppuratio_n, profuse

and tedious. In such cases, therefore, excision is expedient. By two

elliptical incisions, a sufficient amount of skin is taken away ; as in

the removal of a solid formation. And then dissection is proceeded

with regularly
; great care being taken that the knife do not puncture

the cyst ; otherwise, by escape of the contents, the tumour would col-

lapse, and completion of the operation be much impeded. Also, in

consequence of such misadventure, we might not be certain of having

removed the whole cyst ; a point which is indispensable in all cases.

For, if the slightest part of the secreting surface remain, we may be

well afraid either of reproduction, or at least of troublesome conse-

quences.

To the slender cysts of the eyelids, neither the method of excision

nor that of evulsion is applicable ; the cyst is too delicate to admit of

either. Incision, with cauterization, is to be practised. The cyst

having been opened, its glairy contents are discharged ; and a pencilled

point of nitrate of silver is then applied to every part of the secreting

surface. This is wholly destroyed
; and, having come away in the form

of a small slough, the space soon fills up and cicatrizes. For a struc-

ture of such delicacy, nitrate of silver is found to be quite a sufficiently

powerful caustic. To use a stronger, would be to inflict unnecessary

pain ; and also, by destroying an unnecessary amount o£ texture, to

endanger the occurrence of some deformity by cicatrization. Some-
times incision, followed only by thorough clearing of the interior by
means of a probe, proves effectual

; but, as a general rule, it is better

to make the desired destruction certain, by a light use of the light

escharotic.

An encysted tumour, inflamed and suppurating, is treated as an
ordinary abscess ; by free incision. No escharotic is necessary. The
cyst is sufficiently disintegrated by the ulceration, which follows on the

open condition. Healing, though probably tedious, takes place in the

ordinary Avay.

When degeneration has begun in an encysted tumour, the part

must be surrounded by free incision, and carefully dissected out, at as
early a period as possible, according to the principles formerly incul-

cated.

Inflammation of an encysted tumour is never desirable ; for the
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process is apt to prove excessive, unmanageable, and altogether unto-

ward. In certain situations, it is by all means to be avoided. On
this account, mere puncture of an encysted tumour of the scalp, how-
ever small and simple, is never expedient ; inflammation and suppura-

tion are sure to follow ;
erysipelas, in a dangerous locality, is not un-

likely still further to complicate the case ; and lastly comes the risk of

degeneration.

Removal of an encysted tumour, whose contents are serous, is

quite possible by absorption. The event, however, is so rare as not

to warrant the expectation of this in practice.

Encysted tumours, formed in the interior of a part, are best treated

by regular dissection, as if they were of solid structure. The ovarian

cysts require a separate consideration, which will be afterwards afforded.
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CHAPTER IX.

—

—

HEMOEEHAGE.

Inflammatory Hemorrhage and Extravasation.

When the inflammatory process has approached its crisis, we have seen

that the altered vascuhir coats are apt to give way ;
permitting the con-

tained blood—liquor sanguinis and red corpuscles, in mass—to escape

more or less copiously (p. 80). If this occur on a free surface, the ac-

cident is termed Hemorrhage ; if in the interior of a part. Extravasation.

The former most frequently takes place in inflaming mucous membrane,

the blood escaping by the mucous outlet ; and is not to be rashly

checked, inasmuch as it generally tends towards a beneficial result.

The implicated vessels are not only relieved of part—it may be the

greater part—of their burden ; but besides, a general resolutive eiFect

may be obtained, as if the flow were an artificial one from a vein at

the bend of the arm. In such cases, a practitioner, suddenly called,

must take care not to suppose that to be of itself a disease, requiring

immediate arrest, which is actually a means of cure directed against ad-

vancing inflammation—an occurrence requiring to be watched, perhaps

favoured, but only to be arrested when threatening to prove excessive.

When, however, the hemorrhage takes place into an internal space,

it cannot be too soon arrested ; and we would rather prevent it alto-

gether, if possible
; seeing that its presence, bulk, and pressure, may

excite disease of a still higher grade, or seriously interfere with the

function of neighbouring parts. In the chambers of the eye, for in-

stance, extravasation may hurry on the inflammatory process to ulti-

mate disorganization of the eyeball ; in the pericardium, the heart's

action may be fatally overborne ; in the membranes of the brain,

coma by compression is established.

Extravasation is seldom but injurious, and therefore at all times

to be avoided. Occurring in an internal organ, it occasions serious

consequences, by an-est or impaix-mcnt of function not only in that

part itself, but also, perhaps, in others adjoining, by pressure made on
them. Occurring externally, it is unfavourable, as indicating a high
grade of the inflammatory process ; one which is breaking up texture,

and paving the way for suppuration.
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Traumatic Hkmoruiiage

may proceed from wound of an artery, or of a vein, or of both. ^\^^

shall first consider Arterial bleeding,

AuTEEiAL Hemorrhage.—When an artery is cut across, bleeding

is instant and rapid ; the blood of a florid red colour ; and ejected not

in a continuous stream, but^^er saltum. The arterial orifice remaining

widely open, through elasticity of the arterial coats, and energy of the

heart's impulse being unbroken, much blood is lost in a very brief

space of time, from a vessel of any considerable size ; and, cwteris

paribus, the nearer the wound to the centre of circulation, the more

rapid the hemorrhage. In recent Avounds, such bleeding is their most

prominent and alarming circumstance ; the first to claim attention from

the surgeon, with a view to its arrest. The means suitable for tliis

end are termed Hemostatics ; and are of two kinds ; the work of Nature :

and the work of the sijrgeon.

Natural Hemostatics.

These, also, are divisible into two classes ;
Temporary and Per-

manent. I. 2Vi(3 Temporary. 1. The artery, so soon as severed,

retracts, in virtue of its elastic nature,

within its sheath ;
leaving the extreme

portion of that sheath, which does

not retract—being without the same

elasticity—vacant, and of rough sur-

face. In that vacant space, coagu-

lation occurs. Particles of fibrin

become entangled and adherent to

the rough points of its inner surface ;

and these constitute, as it were,

nuclei on which others aggregate, lo

form a clot more or less cxiensivc.

2. Also, by virtue of inherent

elasticity of tissue, the cut artery,

while it retracts within its sheath,

contracts upon itself, at the cut point

:

diminishing its calibre there ; a vital

action ;
producing a mechanical and

obvious obstacle to profuse flow from

the orifice—inasmuch as that orifice, at the moment of incision wide.

Fig. 91. PlBii of natural liemostatics, in a cut artery. At a, tlio cut end of fha

arterial tube ; conical, by contraction. At b, the arterial sbeatli, vacated by tlie retracted

artery, and occupied l>y cnngulntod Idood. At <•, tlic conjiiduni |irojectinp from llic ori-

lico of tbi' slicatli.—.loNKs.

iMfe'.Ol.
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is in a tew seconds diminished to perhaps a half of its first dimensions.

The more h\x and free the surrounding areo-

lar tissue, the more favourably is the vessel

situated for contraction and retraction ; and « o

Via 92
rice versa.

'

3. More direct obstacles are thrown in the way, however ; by coagu-

lation of a part of the passing blood. A
coagulum forms in the vacant space of the

arterial sheath, as already explained ; com-

ing ultimately to occupy that space alto-

gether ; often of a conical shape ; its base

resting on the cut arterial coats, its apex pro-

jecting in a pouting manner from the orifice

of the sheath (Fig. 91, c)—as may be seen in

the face of every recent wound. If the

wound be open and free, there will be no

other external clot ; but, if otherwise cir-

cumstanced, a certain amount of sangui-

neous infiltration takes place into the sur-

rounding areolar tissue ; the blood, so

^''S-^^- infiltrated, solidifies; and a coagulum re-

sults, more or less extensive—by the pressure of which the arterial

orifice is further diminished, and the first formed clot supported in its

hemostatic ofiice. The flow having been thus temporarily obstructed,

a third coagulum forms ; as after deligation of an artery ; slim and

twisted ; its broad base resting on that of the first clot, at the cut

arterial orifice ; its slender apex on a level with the nearest collateral

branch.

4. These important changes are aided by the natural consequences

of hemorrhage ; mainly two. 1. As the blood flows, it becomes more

and more /)?wte to coagulate;* a state obviously most favourable to for-

mation of the obstructing clots. 2. The patient is aiFected by a grow-

ing faintness, and tendency to syncope. The heart's action abating,

and the general circulation becoming more and more feeble, contraction

of the arterial orifice is favoured, as also the construction of coagula.

In the distal orifice of the cut artery, similar changes occur as in

the cardiac ; and more readily. The contraction and retraction are

* Ilallet. Lancet, No. 1177, p. 384.

Fig. 92. Retraction of a cut artery shown ;
a, the orifice of a dead artery; the ori-

fice of a living vessel immediately after section.

—

Sir C. Bell.

Fig. 93. I'lan of natural licmostatics, in a cut artery. At a, tlie external conguhim
;

incorporated with the coagulum of the sheath, opposite 6. There also the internal coa-

gulum seen resting on the external ; ami extending upwards as far as the first collateral

branch, at c.

—

.Jones.
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greater
; and, tlie blood's impulse being less, coagulation takes place

with both greater speed and greater firmness.

By such means, in wounds of the smaller vessels. Nature is hersell'

equal to the task of arresting the flow for a time. And if the coagula

be not disturbed by reaction, permanent occlusion of the cut orifice is

cflFected, in the following way : 11. Tlie Peiinanent. From the cut

arterial coats fibrinous exudation takes place copiously ; and becomes
incorporated with the adjacent portions of coagulum, whose colouring

matter disappears by absorption. The plasma, with perhaps a portion

of the decolorized fibrin of the clot—though that is a question—be-

comes organized ; the coats cohere by new and living texture ; and
the opening is permanently sealed. At the same time the surrounding

tissues are condensed by infiltrated and organized plasma ; Avhereby

the permanent and fibrinous arterial closure is, as it were, supported

and maintained. The coagula are now useless ; their time and voca-

tion have passed, and, in obedience to the general law, they dwindle

down and finally disappear by absorption. At a more distant date,

the like happens to the fibrinous exudation around ; the parts again

become loose, and resume their normal texture. The arterial orifice,

and its permanently obstructing fibrinous mass, also undergo a similar

change. The arterial canal has already contracted, up to the nearest

collateral branch
; forming a narrow cone, the base of which is at

the collateral branch, the apex at the arterial extremity. This cone

narrows more and more ; ultimately the coats cohere, and the canal

at that part may become wholly obliterated. Absorption continuing,

the consolidated part shrinks to a mere thread.

In the process of natural hemostatics—wonderfully adapted to the

end in view—there may be observed a striking similarity to that

whereby a broken bone is united. First, the effusion of blood, which

coagulates ; then exudation of plasma, and absorption of the coagulum ;

organization of the plasma, which is at first bulky and redundant

;

lastly, absorption of the adventitious structure, and restoration, more

or less complete, of the normal state.

In the case of a lacerated artery, natural hemostatics are more readily

effected. The orifice is more contracted
; becoming, as it Avere, puc-

kered ; and reducing the flow to a more tiny stream. Also there is

greater retraction ;
giving greater space in the vacant sheath, and con-

sequently facilitating, as well as extending, coagulation there. The

sheath is drawn at its extremity to a point ; affording a more decided

obstacle to passage of the blood than in the cut artery, and giving

the vacant space a more decidedly conical form—favourable to coagu-

lation. Further, the arterial coats do not retract together, as afler

simple division ; but, giving way at different times, have diffei-ent

degrees of retraction. The internal and middle coats give Avny
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Fig. 94.

first, and together; they retract most, and remain coherent. The

external coat afFords most resistance, is most extended, and having

at length given way does not re-

tract to the same extent as the in-

ternal and middle coats. So that

the arterial orifice, as represented

by the inner and middle coats, is, in

the case of laceration, doubly pro-

tected ; first, by a conical space

formed by the equally contracted

but less retracted external coat;

and secondly, by the ordinary vacant space of the common sheath.

In both of these situations, coagulation takes place ; and so a double

barrier is constructed against continuance of the arterial flovr. In

other respects, the process of occlusion is the same,

WTien an artery is onlypartially divided, hemostatics are accomplished

with greater difiiculty. Neither contraction nor retraction can occur.

The wound tends to remain open
; and, if circulation be active—by

reason of the size of the artery, or its propinquity to the heart—there

is much risk of a fatal amount of loss, if Nature's eflForts be alone

trusted to. And yet it is wonderful under what circumstances a suc-

cessful issue sometimes does occur. Cases are well authenticated, in

which the aorta, and even the heart itself, have been punctured ; and

yet the patients have survived. Syncope having occurred, a coagulum

formed in the wound ; on occurrence of reaction the clot was not dis-

turbed ; but, remaining in the gap, it became the means of effecting

not only temporary but permanent occlusion.

In the ordi-

nary circum-

stances of arte-

rial puncture,

the hemostatics

are as follow:

—

Blood is infil-

trated into the

textures exte-

rior to the

sheath, and also between the sheath and the artery ; in both situations

Fig. 94. 1. Plan of retracted artery, after section
;

a, the conical, contracted, and
retracted arterial tube ; h, the arterial sheath left vacant. 2. Plan of retracted artery,
after laceration

;
a, the retracted middle and internal coats of the artery

;
h, the external

coat
; c, the twisted sheath.

Fi(j. 9.';. A punctured artery. The wound of the integuments uniform and conti-
nuous with that in the vessel ; a state favourable to hemorrhage, existing at the time of
injury.
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coagulation takes place ; and the pressure of the clots obviously tends to

moderate the flow through the arterial canal, as well as from the arterial

wound. By the infiltration, also, relative position is altered. At the

Fig. 96.

moment of infliction, the apertures in the sheath and in the artery

corresponded ; but, subsequently, the track of the wound becomes

oblique ; and the sheath, where entire, comes to overlap the arterial

wound, preventing further escape of blood. It is probable, also, that

in many cases coagulum forms in the arterial gap itself. And if the

sanguineous flow have been much moderated by pressure from the ex-

terior coagula, as well as by the faintness which loss of blood has in-

duced, the obstructing clot may not be loosened or dislodged ; but may
remain, until removed by absorption, after consolidation of the breach

by organized plasma.

The deposit and organization of this plasma, in and around the

gap, constitute the permanent hemostatics ; as in the case of complete

division. They may be such as merely to close the aperture, leaving

the normal canal pervious ; or the exudation may be to such an extent

as to occlude the whole tube, and lead to obliteration at that ijoint.

The latter is the more frequent occurrence ; and is indeed to be pre-

ferred ;
rendering the occurrence of either secondary hemorrhage, or

aneurismal formation, less probable.

The result depends not a little on the form of wound. If a mere

puncture, in the axis of the vessel, exist—there is no gaping ; hemor-

rhage is comparatively slight, and the process of occlusion is easily

effected ; the tube remaining pervious. If the wound be oblique,

gaping is considerable, bleeding copious, occlusion more difficult, and

obliteration of the canal probable. Tlie more nearly the inci-

sion approaches a transverse direction, the greater the gaping, the

hemorrhage, the difficulty of occlusion, and the probability of oblitcra-

Fig. 96. The same vessel, some time nftcr the injury, in iiltcred circiunsUnccs. 'I'lio

track of wound oblique, occupied by blood; and coagula also infdtrafed into the sur-

rounding areolar tissue. The arterial sliealh slit open, shewing bloody extravasation

also there, between (he nrlerial coats and their sheath ; a condition altogether unfavour-

ftblc to continuance of hemorrhage.
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tiou. Wlien it is not only transverse, but involves more than half

of the vessel's girth, the gap-

ing is great ; the bleeding is

with much difficulty controlled

;

and ulceration almost always

occurs, to sever the undivided

portion of the coats. Conse-

quently, permanent hemosta-

tics are then conducted in the

same way, and very much " ''

under the same circumstances,

as if the artery had been at first completely divided.

Surgical Hemostatics.

A most important qualification in the surgeon, called to a case of

hemorrhage by wound, is absence of fear or alarm. And this valuable

coolness can only be obtained by self-confidence ; founded on an

intimate knowledge of the means whereby the flow may be arrested,

and on a conviction that he is perfectly competent to apply these effec-

tually. His first duty is to expose the wound. Probably it has been

covered up with bandages, or napkins, or cloths, by some alarmed and

unskilful hand, in the vain hope of so stanching the bleeding. These

must be all removed. His next duty is to expose the bleeding point.

The wound will be found filled with coagulum, through which the

blood weUs out more or less copiously. This clot must be all dislodged,

with the fingers or forceps. Then the cut orifice is seen, sending forth

its jet : and then, and then only, can that orifice be dealt with in an

effectual manner. A small vessel, with a tiny stream, may be safely

left to natural hemostatics ; but when the calibre is at all considerable,

and the jet active, there is no safety but in employment of the

sui'gical means of arrest. These are various. None are equal to the

ligature, skilfully employed, as a general means ; but some may often

prove auxiliary to this ; while others may conveniently supersede it in

certain circumstances. We shall consider them in detail.

1. Pressure,—This may be used, when ligature is either unnecessary

or inapplicable. For example, when the bleeding comes, not from one

or two arteries of considerable size, but from a great number of small

arterial twigs, or when it resembles rather a capillary oozing, ligature

need not be applied to each bleeding point
; pressure suffices. Or when

Fig. 97. Plan of wounded arteries
;

a, a mere longitudinal slit, extending to an oval

space
;

h, the same wound, in an oblique direction, gaping more
;

c, a less wound tran.s-

vcrse, with the proportional gaping great
;

rl, a Iransvorse wound of the same size as n
nnd causing a very wide hiatus.

—

Li.ston.



324 HEMOSTATIC PKESSURE.

hemorrhage proceeds from arterial orifices, imbedded in dense un-
yielding texture—as in the almost cartilaginous mass of soft parts
which invest a necrosed bone, or in the substance of bone itself—deli-

gation, if attempted, would probably fail ; and here, again, pressure is

to be preferred. It must be early, accurate, and steadily maintained.

Early, in order to anticipate infiltration of the areolar tissue
; by which

aneurism al formation might be favoured
; or, at least, by which

an obstacle, of greater or less bulk, would be interposed between the

arterial wound and the compressing agent. Accurate ; because a com-
paratively slight amount of pressure, applied directly to the bleeding

point, suffices to arrest the flow ; while a great amount of pressure,

inaccurately applied, may prove ineflfectual. And it is a great object

to employ no higher degree of pressure than what is barely sufii-

cient; lest untoward consequences ensue. The limb might be so

tightly girded as to threaten gangi-ene ; at all events, severe pressure,

long maintained, is certain to induce suppuration and ulcera-

tion of the wound, whence secondary hemorrhage is not unlikely to

follow.

Due pressure is applied in the following manner :—The wound,

and the bleeding point in the wound, having been exposed, as already

directed, the finger or thumb is placed accurately on the latter, so as

temporarily to arrest the escape of blood ; while an assistant carefully

bandages the whole limb from below upwards, so as to afford an

uniform degree of support to the whole, and prevent untoward con-

sequences from the concentrated pressure which is about to be applied

to the wound (Fig. 47, p. 243.) The finger or thumb having been

cautiously removed, a small, firm, dossil of lint—not larger than the

finger's end—supplies its place ; laid in immediate contact with the

arterial orifice. Over this, another and another—each increased in

size—are rapidly applied,

till the wound has be-

come filled with a gra-

duated compress ; of a
" conical form ; its apex

F'i-'- o*'- in contact with the ar-

terial wound, the base projecting a little beyond the level of the

suiTOunding integument ; the whole fitting and filling the wound in

every pai"t. This accurately fitted compressing agent is then retained

in its place, by continuation of the bandage upwards ; and the degree

of pressure is regulated, by the tightness with which the roller is

Fig. 98. Plan of a graduated compress, a, Tlic artery wounded ; b, b, the graduated

compress arranged, so that tlie apex of the cone is in immediate contact with the arterial

orifice, wliilo its mass occupies the general wound, and projects somewhat above the in-

teguniental level.



HEMOSTATIC PRESSURK. 325

drawu. The whole surface of the wound is compressed some-

what ; but the main pressure is concentrated directly on the bleeding

point.

If the dressing remain dry and unstained by blood from beneath,

it is a sign that the application is effectual ; and it is left undisturbed.

If, on the contrary, blood soon appear, and trickle through, the whole

must instantly be undone, and re-applied more carefully. Blood,

having oozed through the dressing, must have previously collected in

the wound ; coagulation has taken place there ; and the interposition

of a clot, between the compress and bleeding point, renders pressure

inaccurate, and consequently ineffectual.

The dressing, when satisfactory in its immediate result, is retained

for three or four days '; unmoved and unabated. Then the apparatus

is undone, and re-applied more lightly than before ; and, having been

retained for several days more, it may afterwards be wholly discon-

tinued. In re-application, it is well not to interfere witb the deep part

of the compress ; if dry, accurately applied, and adherent. And, after

pressure has been wholly removed, the deep part of the compress

should not be taken out by forceps or fingers ; but should be permitted

to come away, loosened by the discharge. The less the advancing

occlusion by fibrinous exudation is disturbed, the better. The pressure

may be likened to Nature's temporary hemostatics
; restraining the

flow, temporarily, by the intervention of mechanical obstacles ; till

time and opportunity are afforded, sufficient for permanent occlusion

by organized plasma.

In the case of slight wound of a lai'ge vessel, pressure may be so

regulated as to effect occlusion of the arterial wound only
; leaving the

arterial tube pervious as before. But, as formerly stated, this is not

only an unnecessary but a dangerous refinement in surgery; not

unlikely to favour aneurismal formation. It is easier, safer, and alto-

gether more advisable, to apply such an amount of pressure as shall

obliterate the arierial canal at that point ; not only temporarily but
for ever.

Pressure may be applied indirectly and temporarily; with the view
of restraining hemorrhage, until the necessary means have been adopted
for securing the bleeding points. Thus, in copious hemorrhage from
a wound of the leg, it is advisable to compress the femoral, until

direct hemostatics have been completed. For this purpose, the fingers

or thumb of an assistant can be employed ; and these are the best

compressing agents, when steady and exact. Or a mechanical sub-

stitute, acting in a similar way, may be used ; consisting of a strong

steel spring, furnished with a pad at either extremity ; one of which
pads is applied accurately over the arterial trunk, the other resting
on the opposite part of the limb. Or Signoroni's compressor may
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be employed. By either

Fig. 99.

of these methods, pressure is confine<l

to two points ; and the evil conse-

quences of uniform constriction of the

whole limb are avoided. The me-

chanical conti'ivance is inferior to the

living fingers in one particular; it is

more apt to slip, and thus to endanger

considerable loss of blood ere re-adjust-

ment can be effected. But it has

one equally obvious advantage. How-
ever tedious the manipulations of the,

wound may prove, requiring long con-

tinuance of temporary pressure above,

it is not liable to become unsteady and

wavering from cramp or fatigue.

The most common expedient for in-

directly and temporarily restraining hemorrhage, is the Tourniquet; a

Fig. 100. Kij:. 101.

circular band, whereby the whole circumference of the limb is con-

Fig. 99. Signoroni's compressor, a, The point of counterpressure ;
b, the pad which

nets directly on the vessel.

Fig. 100. The ordinary tourniquet shewn in application to the brachial artery. A

bandage enacting the part of compress over the vessel.

Fig. 101. The tourniquet, unapplied; but with its two platforms as much sepanUoil,

as if in actual use.
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stricted ;
tigbtened by a screw, which at the same time forces down

a compress or pad upon the vessel's track with a special intensity of

compressing force. The objections to this instrument are :—the pain

which tight constriction of the limb cannot fail to produce, and the

favouring of venous hemorrhage which must necessarily result from

so complete an obstruction of venous return. Its advantages are,

that when applied, it is not likely to become displaced ;
and, with it,

we are independent of an assistant.

A very convenient form of the instrument is that invented by

Dr. Malan ; the

sci'ew flat, and

double, admitting of

the principal pres-

sure being more ra-

pidly and powerfully

applied; and when

adjusted, less in the

way of the operator,

and consequently

less apt to be displaced by the accidental application of lateral force. *

Fig. 103.

2. When hemorrhage has occurred into an internal cavity or canal,

* Mr. Skey has contrived an efficient tourniquet, with the view of avoiding the evils

of uniform circular compression. " It is composed of two semicircles, one of which fits

into the other by running in a groove. Each half is fixed by a spring catch to the other,

and may be enlarged or reduced at will. In the centre of each semicircle is the pad for

pressure and counter-pressure, the former being provided with the ordinary screw."—See

his Operative Surgery.

Fig. 102. Malan's flat tourniquet, applied to the popliteal.

Fig. 103. Example of arresting hemorrhage by plugging. A ping, a, about to be

lodged firmly in the posterior nares, by means of the ligatnre, 6. This having been

done, and a plug afterwards placed in the front nares, the bleeding from that nostril i.'j

fairly commanded.
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whose parietes are not very extensile, the blood itself may be made,
in part, the compressing agent. In profuse bleeding from the uterus,

for example, we obstruct the vagina ; in epistaxis, we plug the nares.

The blood cannot escape ; and, as it accumulates, it exerts pressure on

its source. This mode of applying hemostatic pressure is ordinarily

termed plugging ; obviously most efficient when the compressing sub-

stance is placed in direct contact vidth the bleeding orifice, Avithout any

interposition of blood.

A very decided form of plugging is sometimes, though rarely neces-

sary. In amputation, or operations on bones, for example, profuse

and troublesome bleeding may take place from a large vessel imbedded

in an osseous canal, and may refuse to be arrested by ordinary means.

Pressure has been tried ; ligature is inapplicable. The actual cautery

is also inexpedient ; for contraction of bone will not follow its use, so

as to make the eschar impervious. Under such cii'cumstances, if tem-

porary direct pressure do not suffice, it is expedient to fit a piece of

wood or cork into the aperture ; securing it there, by the requisite

degree of force. A portion of ligature is attached to the plug, and left

pendent from the wound ; and by this it is removed, so soon as the pe-

riod of its usefulness has passed, and when it has become spontaneously

loosened by the suppuration which its presence necessarily excites.

3. Position is important ; so regulated as to retard and oppose arte-

rial supply of the wounded part. The sanguineous flow being thus

moderated, natural hemostatics are plainly favoured. In wound of

the hand or foot, for example, the injured part should be placed in as

elevated a position as circumstances will permit, and so retained till

hemorrhage has ceased.

4. Cold.—Cold is useful, not by superseding Nature's temporary

hemostatics, as does pressure, but by assisting them. It is applicable

to the slighter cases ; to oozing, rather than to ejection of blood.

Opening up of the wound, and exposure to atmospheric air, may often

suffice. Or, this failing, a greater degree of cold is applied by means

of lint, moistened in water ;
taking care that the cold is continuously

maintained, either by the system of constant irrigation, or by very fre-

quent wetting of the lint. At the same time, the part is left freely

exposed, uncovered except by the wetted lint. This mode of treat-

ment is in two ways useful ;
first, by tending to arrest hemorrhage

;

second, by tending to avert inflammation, and so to favour adhesion.

The former indication is fulfilled by the cold repelling general circu-

lation from that part of the surfiice to which it is applied, at the same

time constringing the^vesscls ;
also, by increasing contraction of the

cut arterial orifices, and favouring the formation of congula.

5. Styptics.—These also are auxiliary to the natural hemostatics.

Cold water mny bo ranked among the numlicr ; fho simplcpt, nnd (he
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most generally applicable. There are others, however, which have

a more powerfully constringent effect on the arterial tissue ; as gallic

acid, turpentine, creasote, matico, solutions of iron, alum, zinc, mer-

cury, &c. Of these, a sti'ong infusion of matico deservedly stands

high in favour ; very astringent, and but little liable to hurt by excite-

ment.

Whatever be their action, styptics may be generally rated as

applicable only to the slighter forms of hemorrhage ; more especially to

cutaneous or mucous oozing ; and even then, not advisable until the

more ordinary and suitable means—cold, exposure to atmospheric

influence, and attention to position—have been tried, ineffectually.

For styptics, being usually more or less of a stimulant nature, are in

their ultimate effects unfavourable to the healing process
;
inducing

inflammation and suppuration ; and so preventing adhesion.

Some substances, as agaric, cobwebs, felt of a hat, &c., adhere to

the surface ; at the same time entangling the blood and favouring the'

formation of coagulum ; and thus they mechanically tend to arrest

bleeding.

Certain of the styptics, when taken internally, assist in restraining

hemorrhage. Gallic acid, matico, and turpentine, are especial exam-
ples of this class.

6. Escharotics.—These may be actual or potential. Of the latter

class, the nitrate of silver is generally employed. It has an astringent

effect on the arterial tissue, like the more simple styptics ; and besides,

induces immediate coagulation of the sanguineous and other fluids with

which it comes in contact, on the surface to which it is applied. This

coagulum, further, is adherent to the texture beneath ; and thus the

remedy combines the two modes of action which the class of styptics

was said to possess ; constringing the vascular orifices, and at the same
time covering them with an adherent mechanical obstruction. This
is an admirable application in the minor cases of obstinate bleeding

;

especially in mucous and cutaneous surfaces. Often it may be trusted

to alone in such cases. In others, of a more serious nature, it forms
an excellent auxiliary to pressure. There are some cases of bleeding,

partly arterial, partly by oozing, in which it is impossible otherwise to

have the compress placed—dry and firm—in immediate contact with
the bleeding points ; and, as stated previously, an inaccurate compress
is likely to prove ineffectual. In such a case, nitrate of silver is first

applied to the part ; not so as to have a truly escharotic effect—killing

a portion of texture, which must afterwards be detached; but simply
so as to produce the hemostatic result formerly described. The bleed-
ing is stanched for a time ; it may be but for a moment. But even
that short space of time is of much value

; enabling us to apply the
dossil directly and accurately to the part ; without interposition of blood,
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either fluid or coagulated. Tlie coaguluni, made by the nitrate of silver,

is but a thin film : in no way opposed to accuracy of pressure.

IVie actual cauterjj is a more severe remedy, to be reserved for

more urgent cases ; those examples of serious bleeding, for whose
arrest other means are deemed inapplicable, or in which other means
have been already tried, and have failed. As it sears the surface, the

vascular orifices become shrunk, shrivelled, and charred ; and this

effect itself is powerfully hemostatic ; the shrivelling being such as (o

obstruct the canal. But besides, all the textures of the burnt part are

converted into a dead eschar, in thickness and extent proportioned to

the intensity of the application. To constitute this eschar, the pre-

viously living and open texture is not only killed, but also condensed

and contracted ; and this change is to such an extent as to render the

mass impervious to blood. This mass adheres to the living textures,

around and beneath, until detached by the ordinary process of ulcer-

ation. So long as adherent, it mechanically restrains the flow of

blood ; and when loosened, it is probable that the ordinary con-

comitant and antecedent fibrinous exudation has sealed the vascular

orifices, and permanently arrested hemorrhage. The formation and

adhesion of the eschar may be likened to Nature's temporary hemo-

statics ; the fibrinous exudation which precedes, accompanies, and fol-

lows detachment, to the permanent. If such fibrinous exudation be

wanting or imperfect, the styptic effect of the cautery will be but

temporary. Sometimes such is the case ; and therefore, at all times,

the period of the eschar's separation should be one of anxiety'and care.

At this time, if not before, it is well to take additional means for secu-

rity ; by the application of moderate pressure.

7. Ligature.—This is of all hemostatic means the most sure

and satisfactory ; and is not to be superseded or omitted, for light

reasons, in any case of considerable hemorrhage fi'om arterial

wound. The effects of a firm round ligature, duly apjilied, Avill be

spoken of in connexion with deligatiou of arteries for the cure

of aneurism ; at present we consider only the mode of use. The

arterial orifice is first laid hold of, and pulled outwards from the sur-

rounding textures ; in order that the ligature's noose may embrace it,

and it alone. Fortius

pu rpose, a sharp hook

,

termed a tenaculum,

may be employed; but

forceps are more con-

venient, and usually

preferred. They may be such as are used ordinarily in dissection ; not

too sharp in their points, and with their prehensile surfaces accurately

Fiy. 104. Tenncnlum ; or sljarp book, wliernby the nrterial orifice is picked out-
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tuljusted to each other. Or the spring-artery forcejis, with hooked

Fig. 105.

points, may be used ; and in most cases they are preferable. First,

because maintaining a secure hold of the vessel—even when left to

themselves, independently of the hand of the surgeon ; and so, in

the case of scarcity of assistance, admitting of the bleeding orifices being

more rapidly secured. Secondly, because it is very difficult, if not impos-

sible, for the assistant who secures the noose, to include the extremity

of the instrument along'with that of the vessel—a casualty not unlikely

to occur with the ordinary forceps, among inexperienced fingers, or even

with much expertness in a deep and narrow wound. Especial care is

taken that nothing but arterial tissue is included in the noose ; and, to

this end, the surrounding textures are pushed back by the finger nail,

if need be.

By the interposition of other tissues than the arterial, at least

three dangers are encoimtered. 1. The inner coat is not divided ;

does not resile from the bight of the ligature, and so become favour-

ably situated for adhesion ; but remains in its embrace, and must

slough, inflame, and ulcerate. 2. Nerve or vein, being usually in

close apposition to the artery, is likely to be included ; and deligation

Fig. 105. The spring-artery forceps
;
ordinarily employed in preference to all otlier

means, for taking up the arterial orifice.

Fig. 100. The forceps shewn at work ; after amputation below the knee. The artery

fairly isolated, and made to project. Seldom it protrudes so far ; but when it docs, the

ligature is applied close to the base, and scissor.") or knife amputates the redundant part.
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of either is sure to induce results both painful and dangerous. 3. There
IS a larger extent of slough rendered unavoidable. For its separation,
a proportionally great][amount of inflammation and ulceration must
ensue ; and thus the danger of secondary hemorrhage is increased.

On the other hand, if the vessel, by laxity of the surrounding parts,

be much protruded in an isolated state, the noose should be applied

near the base of such projection ; otherwise the vital power necessary
for subsequent occlusion might prove deficient. In obedience to this

sound maxim, it may happen that after application of the ligature, a
considerable portion of bare artery is left dangling in the wound. It

is well to abbreviate this, by knife or scissors ; for obvious reasons.

But in ordinary wounds this is seldom required.

The first noose is drawn tightly ; not with force sufficient to

^ endanger a tearing through of all the tu-

1^ /'^^^^^^^^^^^f*^ nics ; but so as to ensure the giving way

Xi^^^^^^L ^ of the internal and middle coats—a cir-

II \ cumstance so essential to adhesion, and

\\ J) consequent permanent occlusion. The se-^ cond noose is also firmly applied ; and so

as to constitute the reef-knot ; one which

will neither slip, nor be pushed off by the arterial impulse.

In this manner, each vessel is tied ;
rapidly, so as to prevent

imnecessary loss of blood
; yet not hastily, so as to endanger care-

lessness and inefficiency of deligation. Every vessel which is plainly

arterial, and plainly bleeding, should be secured. In an extensive

wound, there are muscular branches which seem small and unimpor-

tant, after we have just completed the treatment of the larger trunks

;

the patient is probably by this time faint ; and the bleeding from these

points may be little more than mere oozing. Still, expei'ience incul-

cates the expediency of deligation being extended to these. Otherwise,

so soon as reaction has been fairly established, natural hemostatics ai'e

overborne, and copious hemorrhage ensues. What were before mere

oozings, are now distinct and active streams, each demanding ligature

;

and rendering a painful undoing of the wound, for this purpose, abso-

lutely indispensable. To avoid this, such vessels should always be

tied at the same time, and in the same way, as the larger trunks.

Better apply one or two ligatui'es, even unnecessarily, than encounter

the risk of secondary bleeding—perhaps seriously injurious ; and of

secondary deligation—always troublesome and painful. In reference

to this subject, it is well to remember that it is not an ordinary reaction

with which we have to do ; but one whereby the wonted contents of

the obstructed main vessels are thrown upon small collateral branches,

which, in consequence, are unusually excited to hemorrhage.

;Fig. 107. The surgeon's knot roughly shewn ; not yet tightened.
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When an artery has been cut obliquely, as is likely to happen in

amputation by flaps, especial care must be taken that the orifice is

well pulled out from the surrounding textures, previously to deligation
;

otherwise, the noose may be thrown upon the oblique arterial wound,

instead of hehind it ; and the artery, thus left partially open, cannot

fail to bleed.

If an artery be not cut across but merely punctured, two ligatures

are essential ; one above, the other below the punctured part. One

ligature, on the cardiac aspect, may arrest bleeding for a time ; but,

so soon as collateral circulation has become fully established, the distal

orifice will bleed almost as profusely as did the other. There is no

safety but in two ligatures. And the same rule holds good in regard

to an artery, when cut across, whose distal orifice remains imbedded

in living texture. For example, in amputation of the thigh, the femoral

artery requires but one ligature ; but if a mere wound be made in the

thigh, implicating that vessel, both distal and cardiac orifices must be

secured ; free dilatation of the wound, if necessaiy for this end, being

unhesitatingly performed.

Sometimes an arterial orifice is surrounded by textures so dense,

as to render the ordinary use of ligature impracticable. In such a

case, if pressure fail, or seem unsuitable, we may be compelled to apply

the ligature somewhat clumsily ; in order to avoid the greater evil of

unnecessary loss of blood. A curved suture-needle is passed through

the bleeding point ; so as to transfix it, and yet include as little as

possible of the surrounding parts ; and, around the needle's convexity,

the ligature is secured. The needle is then either withdrawn, or per-

mitted to remain for a time
; according as circumstances may seem to

indicate. Unless the knot be drawn very tightly, it will scarce fail to

slip, on immediate withdrawal of the instrument.

When the bleeding points have been all secured, the ligatures then

come to be arranged, with a view to dressing the wound. If this be

left open to suppurate, and heal by granulation, both ends of each liga-

ture are cut away close to the knot ; the knot loosens in due time, and
passes away with the discharge. If, however, we intend to bring the

wound together, and treat it for adhesion, one half only of the ligature

should be cut away, the other being left pendent from the wound ; in

order that separation and discharge of the noose, with its enclosed

slough, may be watched and made certain.

By some, both ends are cut away ; in the belief that adhesion is

thus favoured, throughout the line of wound—as doubtless it is ; and
in the hope that the noose will become encysted, and give no further

annoyance—as certainly will not happen. Adhesion under such cir-

cumstances is a misfortune. For the noose and its contained slough
are to all intents and purposes foreign matter ; as such, their presence
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will be resented by the surrounding living textures ; and, as such, tliey

will be extruded by suppuration. Sooner or later—often after cure

has appai-ently been completed—deep abscess forms
;
painfully and

slowly having approached the surface, pus is discharged—and with it,

its cause, the noose. Not until this latter has been put forth, will the

pain and discharge cease. Or, before this, the arterial coats may have

been too far encroached on by the pent-up collection ; they have become

ulcerated, perhaps at a part where the canal is yet free ; and secondary

bleeding ensues.

8. Torsion.—This is an imitation of the means whereby the lower

animals, in parturition, by gnawing and twisting the umbilical cord,

instinctively arrest its hemorrhage ; and an adap-

tation of the general fact, that torn arteries, more

readily and effectually than the cut, undergo natural

hemostatics. The arterial orifice is pulled outwards,

by forceps, to the extent of half an inch or so. The

base of this isolated part is then seized transversely

by other forceps, which hold it securely ; and by

whose grasp the internal and middle coats are pro-

bably divided. While this instrument is steadily held,

the extremity of the vessel is, by means of the evel-

lent forceps, twisted several times upon itself. It is

then left pendent in the wound.

This method is only applicable to arteries of the

second class. The smaller vessels cannot be so

treated easily ; the larger cannot be so treated with

safety. In every wound, therefore, wherein the thi-ee

classes of vessels ai-e implicated, some ligatures must

at aU events be applied ; and it is not easy to see

what disadvantage can accrue, from deligation being

extended to all. Application of a ligatui-e can be

effected in fully as short a time as torsion; and

when applied, the ligature is undoubtedly a more certain hemostatic.

The twisted portion of the vessel must slough and separate ;
the noose

of a ligature is not more truly, or to a greater extent, a foreign body.

Torsion, therefore, is never superior to ligature ; and it is doubtful

whether, under any circumstances, it may be considered equivalen

Its use is expedient only in the case of a second-class artery, when,

from scarcity of assistants, want of apparatus, or other accidental cn-

cumstances, deligation is inconvenient. In this country, it is seldom

employed ; unless indeed, this be called Torsion-namely, when, see

FiK. 108. Torsion forceps ;
n, the points accurately ami sharply serralc.l, so as to bit*,

deeply into the arterial coal.^; the sli.lo whi.h, ^vhon .-.hut, soauos the vessel n. tl.o

embrace of the in.strumcni.

Fig. 108.
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ing a small ai'terial orifice which scarcely demands ligature, we seize

it with the ordinary forceps, give it two or three turns, and then ex-

pect to find it silent.

9. Nauseants ami Genmil Treatment.—One of Nature's hemostatics

we found to consist in faintness, supervening on loss of blood. This

may be imitated by art ; ere yet so much blood has flowed as to es-

tablish the natural result. The means are valuable in cases of inter-

nal hemorrhage, as from mucous surfaces ; to which pressure, liga-

ture, and the other more direct hemostatics are inapplicable.

The patient is made sick and faint ; so that blood may circulate

more slowly and gently in the wounded part ; favouring coagulation.

Actual syncope is not wished ; for reaction is likely to follow, and by

it bleeding may be reinduced. Neither is actual emesis sought ; for

that includes violent muscular exertion ; and is also likely to be fol-

lowed by reaction ; both circumstances favourable to bleeding. Deri-

vative bleeding from the arm has been practised for this purpose ; but

nearly the same end may be obtained by the exhibition of such sim-

ple nauseants as ipecacuanha or antimony, while yet the important

fluid is spared within the veins. Rest—including repose of both body

and mind—low diet, cool drinks, ices, and the general regimen suit-

able for moderation of the circulation, will not be neglected.

In urgent hemorrhage, opium is of great importance
; given in

moderate doses, frequently repeated ; on an average, half a grain or a

quarter of a grain, every half houi*—but the interval necessarily vary-

ing according to the effect produced. Its main action seems to be

by imparting to the system a power of bearing up under the loss of

blood ; and at the same time it may assist in obtaining hemostatic re-

sults. Some suppose that the preservative action is by inducing con-

gestion in the brain—" That amount of congestion by which opium
occasions apoplexy, when given to persons in health, seems only suffi-

cient to sustain the natural and necessary tension of the cerebral vessels

in those who are dying ,of hemorrhage."* Accordingly, large doses

may be given to produce such congestion. But such large doses, if

they produce full narcotism, must obviously prove injurious.

Syncope.—This, when temporary, is Nature's last resource in cases

of urgency. By its occurrence, arresting all flow for the time, lives

arc often saved
; opportunity being so afforded for use of the required

surgical means.

Unless bleeding has been satisftictorily stopped, by treatment of

the wound, the condition of faintness is not to be disturbed. When,
however, all has been duly overtaken, and syncope still continues ; wc
naturally become anxious that the jiatient sliould emerge from that
state. The means are simple. The cause of syncope is twofold ; dc-

I!ri(. niifl For. Rev. 11, p. 107,
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ficient supply of arterial blood in the nervous centres, suspending their

functions
;
inadequate stimulus to the heart, tetarding its play. Both

are to be counteracted. The patient is placed recumbent, and all

means taken to leave respiration unimpeded—as by slackening or re-

moving tight articles of dress from the chest. The head is placed

rather lower than the rest of the body, so as to favour the flow of

blood thereto. It is a very mistaken kindness to prop the head with

pillows, and otherwise endeavour to give it the appearance of comfort.

The heart still acting feebly, and much blood having been lost, it is

well to compress the abdominal aorta and axillary arteries, so as to

husband what of the vital fluid remains, and keep it circulating where

it is most required ; in the chest and head. By dashing cold water on

the face, applying stimuli to the nostrils, rubbing and compressing the

chest, respiration is favoured ; and by the full establishment of this, the

heart will be forced, as it were, into renewed play. In desperate cases,

galvanism may be employed to restore function in both heart and lungs.

Transfusion.—This is the last resort in cases ofperilous hemorrhage.

Warrantable, nay demanded, when circumstances are favourable for

its practice ; and when there is good prospect of the patient's ultimate

survival, were the immediate risk by loss of blood removed.

There is no time to recruit the circulating system, by chylous ela-

boration on the part of the patient. The blood required, to atone for

the existing deficiency, must be immediately supplied ; and can be

obtained only from some felloAV-being who is generous enough to afford

it. For obvious reasons, a robust healthy person is pi-eferred.

A syringe, with suitable tubes and nozzles, is made on purpose for

the operation. This apparatus,

seen to be scrupulously clean and

well adjusted, is brought into the

same temperature with the body.

A vein in the arm of the patient

is laid bare, and an incision made
Fig. 109. of sufficient size to admit the

tubule through which injection is to be made. Blood is then drawn

in the ordinary way from the emittent patient; and as it flows into a

basin, it is steadily injected into the recipient ; care being taken that

no air or coagulum is permitted to enter. And to avoid the former

accident, the tubule is not inserted into the vein, till the syringe has

expelled its air, and blood is flowing fj-eely. Or, the syringe being

provided with two tubes and nozzles—an afl'ercnt and efferent, a direct

communication is made between the emitting and receiving veins. Tlie

effects are watched ; and the amount of injection is regulated accord-

Pig. 109. Nozzle for insertion into the vein, in transfusion, a, The shield -n-hich, com-

pressing the integument, prevents outwtel escnpe of the blood.



SECONDARY ARTERIAL HEMORRHAGE. 337

ingly. On an average, from Iialf a pint to a pint will siiflice to restore

life and circulation. Kapid or excessive injection would be liable to

overburden the heart, and produce serious consequences thereby.

Accidents by phlebitis, in either patient, are not unlikely to occur
;

and must be duly cared for. On this account, the operation is not

expedient except in otherwise desperate cii'cumstances.

Secondary Hemorrhage after Arterial Wound.

In all cases of serious wound, whereby important arteries have

been implicated, there is risk of secondary hemorrhage. And this

may occur at various times, and from different causes. It may happen

within a few hours after the first dressing ; so soon as the patient has

become hot and comfortable in bed, and reaction has been fully esta-

blished. A ligature, clumsily applied, may have been pushed off.

More probably, some of the oozing vessels, formerly desci'ibed, have

been overlooked, and uuAvisely spared fi-om deligation. The wound
must be undone, the bleeding surface fully exposed, and each vessel

now carefully secured.

Or sloughing may attack the wound, and unoccluded vessels thus

be opened into. If the slough be but partial, and the opened arter}"^

not large, pressure will probably suffice. If not, then the vessel

may be exposed, by direct incision, at the bleeding point ; and a liga-

ture placed above and below the aperture. Should the attempt to

secure the distal portion of the vessel fail, the cardiac ligature, with

exact and moderate pressure on the wound, may be alone trusted to

;

and in all probability it will prove successful. If the sloughing be
general, or the vessel large, the main artery of the limb must be secured,

by incision on the cardiac aspect.

Or an artery which has been secured by pressure and natural

hemostatics, at the time of injury, bleeds within a few days ; and there
is neither ulceration nor sloughing in the wound. This is found filled

with coagnlum ; and is lined with a fibrinous exudation. In such cir-

cumstances, the wound is dilated by direct incision
; and, the bleeding

point having been exposed, the vessel is secured by ligature ; this being
double—above and below the bleeding point—in all cases where the
artery may bleed again from the distal side. Sometimes detection of
the vessel is fiicilitated, in a deep wound, by the circumstance of its

orifice being surrounded by a greenish-yellow discoloration.

Or a vessel, which at the time of injury was tied, bleeds in conse-
quence of ulceration of an asthenic kind, at the time of the ligature's
separation

; as after deligation on account of aneurism. In this case
some considerable time usually has elapsed

; eight, ten, or twenty days!
The parts implicated have become infiltrated, and are changed both jji
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Structure and in relative position. Besides they are the seat of asthenic
ulceration

; and, for the time, all these textures are incapable of healthy
vascular function. In such circumstances, detection and isolation of the

bleeding orifice will be difficult; and when found, the prospect of

oblitcrative changes by deligation is not promising. The likelihood is

that the thread will come away too soon, leaving an open vessel, and
again determining hemorrhage. Instead of a direct incision, therefore,

it is better to tie the main artery, at a sound part, on the cardiac side

;

maintaining exact, continuous, and moderate pressure on the original

wound. At the same time, the general means suitable for the restraint

of secondary hemorrhage are not to be neglected.

Of late, there has been a good deal of discussion as to the proper

treatment of secondary hemorrhage after arterial wound. But the

sound practical conclusion seems to be this. It is always desirable

to tie the vessel above and below the bleeding point, by direct incision ;

and that should always be done when practicable, and when there is

a fair prospect of the ligatures " holding." But when, either from long

time having elapsed, or asthenic inflammation having supervened, direct

deligation has been rendered impracticable, inexpedient, or both, then

cardiac deligation should be resorted to, as in the case of aneurism ;

with pressure on the original wound, or not, as circumstances may
seem to indicate.

Venous Hemorrhage.

Venous blood, as contrasted with arterial, flows in a dull and dark

stream ; but, by continuance, not less capable of perilling life by syn-

cope. Pressure is the general and preferable means for its arrest

;

along with removal of all obstruction to venous return. In amputa-

tion, for example, it sometimes happens, that after the arterial jets have

all been secured, dark streams continue to issue somewhat profusely

from the venous orifices. Our first care is, to see that all pressure

from above has been removed ; whether by tourniquet, or by the fingers

of an assistant. Such removal often sufiices, of itself, to stanch the

flow. If not, let pressure be employed ; either directly on the venous

orifices, or by approximation and compression of the lips of the wound.

After a few minutes, let the pressure be gently removed ; and then,

usually, bleeding will be found to have finally ceased. If not, let a

compress of lint be applied to the bleeding point or points ;
graduated,

secured, and maintained, as if for an artery similarly circumstanced;

only with less intensity of pressure ; a comparatively slight amount of

this, if direct and accurate, being suflTicient to restrain the flow. By

this means, the venous coats are held in undisturbed contact; fibrinous

exudation takes place from them, and from tlie surrounding parts ;
the
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plasma becomes organized ; aird by it the venous canal is effectually

and permanently occluded.

By every means in our power, we ought to avoid deligation of a

vein. The tissue is not suited for, and is apt to resent, use of the liga-

ture. The internal coat is not divided, as in the artery ; but is simply

puckered together in folds, and so included in the noose. That included

portion must die ; and, being dead, it must be detached. By no other

process than by inflammation, causing ulceration, can its detachment

be effected. Consequently it is imperative that the internal coat shall

become truly inflamed ; suppurative phlebitis of a portion of it must

ensue ; it will afterivards be seen how prone phlebitis, especially in its

higher grade, is to spread
;
and, therefore, it need be no matter of sur-

prise to find the very worst form of that formidable disease, the sup-

purative and spreading—supervening on the application of ligature to

a vein. Limited suppurative phlebitis is inevitable ; and it is very apt

to become spreading and diffuse.

It may, and does, happen occasionally, that no accident ensues

;

that the ligature ulcerates its way out ; that fibrinous exudation extends

around ; that the vein is permanently occluded ; and that the inflam-

matory process does not seek either a high grade or an undue extent.

Yet undoubtedly the risk of an opposite result not only exists, but is

great ; and should not be unnecessarily incurred. The only circum-

stances which demand deligation of a vein, are those in which loss of

life by loss of blood is otherwise impending. Such circumstances occur

but seldom. In the great majority of cases of venous bleeding, as

already stated, pressure is sufficient
; along with removal of obstruction

to venous return, on the cardiac aspect of the bleeding point.

Puncture of a vein, if the vessel be not very large, or placed near

the centre of circulation, closes readily by natural hemostatics alone.

The flow and force of blood in the wound are comparatively slight

;

coagulum forms readily, and is not apt to be dislodged. If the punc-
ture be longitudinal, the lips remain in apposition ; and simply cohere

by adhesion. If it be oblique or transverse, there is more or less gaping
of the wound ; which, however, soon becomes occupied by coagulum ;

and this is strengthened, and supported in its place, by clots formed
in the external areolar tissue. Fibrinous exudation takes place from
the margins of the wound, and is incorporated with the clot; the

exudation becomes organized
; and, as it does so, the coagulum disap-

pears by absorption. Ultimately a new membranous expansion is

constructed—continuous with, and furnished by the original coats

—

whereby the chasm is permanently and efficiently closed. The obstruct-

ing clot was, as it were, the scaffolding or mould whereon the new
structure was formed ; and, when the latter became complete, the for-

mer was undone and removed. The external coagulum is also ab-
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sorbed
; the new membrane becomes incorporated with the ordinary

areolar tissue ; and the part in all respects resumes its normal condi-

tion. The venous canal may be obstructed, by excess of coagulum
and fibrinous exudation, at the wounded point ; but usually it remains

pervious and unchanged ; a striking difference from the ordinary

result of the corresponding process in arterial tissue.

Puncture of an artery may, and sometimes does, simply heal in

the same way as a vein ; that is, by an obstructing coagulum, on and
in which a reproduction of the coats is effected; while the canal

i-emains free. But the comparative impetuosity of the blood's flow

is a fatal obstacle to the general occurrence of such a mode of cure.

The Effects of Loss of Blood.

Sudden Deathfrom Profuse Hemorrhage.—Examples of this accident

are interesting to the surgical pathologist, merely in a scientific point

of view. The practitioner seldom if ever sees such cases, before the

fatal event has rendered his visit useless. A man, in committing

suicide, cuts deeply into the neck ; wounding the large vessels ; and

almost immediately falls down a corpse. The murderous instrument

may be found firmly grasped in the clenched hand ; a convulsive spasm

of the muscles of the whole body having preceded death. Or the man
may have died without a struggle ; and the weapon is found lying

beside him, having fallen from his hand when the wound had been

made.

The rapidity vdth which death arrives is, of course, dependent on

the amount of blood lost in a given time, and on the previous state of

the constitutional powers of the patient. The influence of this latter

circumstance is undoubtedly extremely insignificant, in the class of

cases now alluded to. But it will come to occupy a more important

place, when we consider the effects of a continued loss or draining of

blood from the system. The former circumstance, viz. the amount

and rapidity of the hemorrhage, has an obvious bearing; for if the

bleeding be not excessive, the surgeon may by timely measures rescue

his patient from death. And it is in cases where a short time (say a

few minutes) elapses befoi'e the fatal event, that we have occasionally

an opportunity of studying its circumstances.

The history of such cases is extremely short. In surgical practice,

they are most frequently exemplified in wounds, in secondary hemor-

rhage, and in the bursting of external aneurisms ; in the practice of tlie

physician, in the bursting of internal aneurisms, and in mucous hemor-

rhages ; and in the practice of the obstetrician, they are occa.sionally

but rarely seen, in cases of uterine hemorrhage connected with advanced

pregnancy or labour. The surface of the body becomes deadly pale
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and cold ; the voice is altogether gone, or almost inaudible ; syncope

occurs ; and, pi'obably in convulsion, the patient dies. If death does

not take place immediately, the first faint may pass off ; the eye becomes

glazed, and the pupils ai-e dilated, the mouth grow^s dry and cold, thirst

is urgent, the patient sighs oppressively, and may be able to toss his

head to relieve the extreme feeling of uneasiness which oppresses him.

Generally he retains his mental faculties to the end ; a last attack of

syncope supervening, and carrying him ofi" either quiet or convulsed.

Effects of a Continued Loss of Blood.—A man may fall down sud-

denly in a faint, fi*om accidental loss of blood, without sustaining from

that loss any serious injury whatever. Either the syncope itself, or

timely outward assistance, arrests the hemorrhage ; he recovers from

the faint ; and nothing of any importance results. But if within a

short time this hemorrhage is again and again renewed, it is no longer

innocuous. Recovery from the state of fainting is then not perfect ; but

may be accompanied with more or less delirium, or with an excessive

feeling of anxiety, or with jactitation, violent rigors, or even convul-

sions
; and, in the severest cases, with involuntary evacuation of the

bladder and bowels. Further, the depression immediately resulting from

the hemorrhage comes to be followed by a train of symptoms, to which
the name of fever, or the fever of reaction, has been applied (p. 127).

This state of the circulating system becomes occasionally a formid-

able and difficult complication. A patient has received serious injury

of a limb, attended with much hemorrhage. And in deciding upon
the propriety of at once operating in such a case, or of delaying inter-'

ference, we must consider not only the nervous and constitutional shocks

which the patient has received (p. 57) ; but we must consider also,

whether or not the organs of circulation can safely continue their func-

tions, under the additional but comparatively slight loss of blood caused
necessarily by the operation. Many cases are on record where they
have suddenly failed under such circumstances.

Nothing can be stated, absolutely, as to the amount of hemorrhage
which is necessary to induce the fever of reaction ; neither can any
particular period for its accession be specified. In these particulars,

there is every possible variation
; according to age and constitution.

The young and the old, the weak of all ages, and generally those of a
sanguineous temperament, feel most acutely all the different effects of
profuse hemorrhage.

The fever of reaction speedily disappears, if hemorrhage is quite
arrested; but if a drain of blood still continue, the fever certainly
returns, though with less violence ; and may be repeated again and
again, till at last it subsides into a state of gradual sinking followed by
death.

This fever of reaction is characterized by extreme weakness, com-
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bined with great excitement of the circulation (p. 127). The pulse is fre-

quent, but soft and jerking
; giving to the finger tlie sensation of a violent

propulsive stroke from the excited heart, acting on the contents of an

imperfectly-filled vessel. There is generally a painful feeling of pul-

sation in all the large arteries, and especially in the aorta ; also head-

ache or giddiness, sometimes low delirium, intolerance of light and
sound, hurried breathing, and great feeling of anxiety in the chest.

The Treatment of the constitutional effects of loss of blood is ex-

tremely simple in its plan. The patient is to be placed in a large airy

room, in a recumbent posture, without pillows under the head. Sti-

mulants should be administered as circumstances may seem to require.

And if transfusion is considered necessary, it should be performed

without delay (p. 336).

If the convulsions and delirium, which are often present, seem to

be connected with congestion in the head, some simple derivatives and

counter-irritants may be necessary ; as dry-cupping to the nape of the

neck, if depression of the pulse is not extreme ; or the application of

sinapisms, or even blisters, to various parts of the body. But, under

all circumstances, the use of stimulants is to be continued
; forming, as

it does, our chief indication. At the same time, the patient should be

freely supplied with mild nourishment. And, as already stated, a

prudent use of opium will be found of the gi-eatest value (p. 335).

Such medicines as camphor, musk, ether, &c., may also be useful ; to

allay the nervous excitability of the heart.

Ancemia.—When loss of blood is not at once carried to such an

extent as seriously to affect the system, but has been continued for a

long time, or frequently repeated, it gives rise to a series of constitu-

tional symjDtoms which are classed under the term Ancemia. These

symptoms, although in themselves apparently of a serious and alarming

natui'e, are chiefly interesting to the surgeon as indicating the effect of

continued sanguineous discharge. He knows that by removing the cause

of the hemorrhage, he will not only cure the original complaint, but

also afford the only sure means of relief fi'om these secondary consti-

tutional symptoms ; which may have seemed to the sufferer by far

the most important and distressing part of the case.

At the same time, the ana;mic state, when it exists in an aggra-

vated degree, is itself a matter of great importance. It forms a strong!

predisposing cause of various diseases ; more interesting to the physi-

cian, perhaps, than to the surgeon. And the source of this increased

tendency to certain morbid states of the system, is to be found in the

altered state of the blood. Wlien a single hemorrhage occurs, by acci-

dent or intention, the only subsequent change (o be discovered in the

blood, is a diminution of tiie number of red corpuscles. But if bleeding

be long continued, or often repealed, the blood is found impoverished,
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not only in the amount of its coloured globules, but also in that of solid

matter in the liquor sanguinis (p. 125). It has in fact become watery.

The red globules, the fibrin, and the albumen, are all in abnormally

small proportions. It is this state of the blood which is characteristic

of anaemia ; and which i-enders the patient liable to passive dropsy, in

any of the shut serous cavities, or in the general areolar tissue ; as

well as to morbid congestions in the pai'enchymatous organs. And
it is well known that these last may, under any accidental exciting

influence, become the starting point for chronic inflammatory disease of

a formidable kind. The exudations, in such circumstances, have a

tendency to some low form of development. And hence, in the lungs

and kidneys, their most frequent sites, we find the morbid process prone

to tubercular and unhealthy fibrinous deposit ; in the latter case pro-

ducing a change of structure characteristic of some forms of Bright's

disease.

Besides, the state of ansemia predisposes strongly to attacks of epi-

leptic convulsions, syncope, palpitation of the heart, asthma, hysteria,

colic, partial paralysis, chorea, and a long list of other functional dis-

eases ; or diseases of innervation.

The constitutional symptoms of ansemia are a pale, waxy appear-

ance of the countenance
;
pallor of the lips, and mucous membrane of

the mouth ; weakness of sight, or even amaurosis ; vertigo, or giddi-

ness in the head ; a weak, and easily excitable pulse
;
dyspncca after

the least exertion
; tendency to sickness and vomiting ; irregularity of

the bowels ; weakness of the limbs ; and a general feeling of excessive

lassitude.

In surgery, cure is obtained by direct interference
; namely, by

putting an eflfectual stop to the sanguineous discharge. If a pile or

polypus has been bleeding, it is tied, and taken away ; if the blood
has proceeded from an open ulcer, in any of the mucous passages, it

is cauterized and healed up. At the same time, suitable medical treat-

ment is employed, to hasten and establish convalescence. The prin-
cipal remedies, with this view, are bark and iron, as tonics ; and opium,
as a sedative, in small doses ; or hyoscyamus, camphor, &c. On a
well-managed generous diet, however, our chief reliance should be
placed ; as, after all, the best tonic and restorative.

The Hemorrhagic Diathesis.

By this term is meant a tendency to bleeding of an uncontrollable
kind, from slight breach of surface ; not arterial, by jets ; nor venous,
in full stream ; but capillary, by oozing. In the case of an extensive
wound, occurring in a patient so afiectcd, the larger artci-ial branches
might be secured as usual by ligature ; the venous orifices might either
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give no trouble, or become closed by pressure ; yet bleeding would
continue from the numberless capillaries ; threatening to end fatally,

notwithstanding all hemostatic means. This peculiar state of system
may be either original or acquired. Most frequently it is the former

;

and seems to be hereditary, besides ;
descending chiefly, not solely, in

the male line ; disclosing itself at an early age, and abating as age

advances. The state seems often to fluctuate ; a scratch at one time

threatening fatal loss of blood, at another scarcely attracting attention.

And in some patients distinct periods of remission and exacerbation

may be observed. At the latter times, the patient is subject to fre-

quent attacks of pain and swelling, with ecchymosis, of the -wrists,

ankles, and knee-joints ; attended with fever. These symptoms con-

tinue generally about a fortnight ; and then disappear, with subsidence

of the swelling and removal of the ecchymosis.

The diathesis has many points of resemblance to both the scrofu-

lous and the scorbutic ; and, like these, it has its marks of indication.

The most prominent are—an obvious delicacy of system ; usually a

fair complexion ; a thin transparency of skin ; ii-ritability of the circu-

lation at all times ^ occasional febrile accessions, as formerly described ;

tendency to ecchymosis from the slightest cause, as also to hemon-ha-

gic oozings from mucous surfaces ; every scratch, even in other re-

spects the most trifling, causing alarm, trouble, and sometimes danger,

by continuing to bleed.

The cause would seem to be twofold ; a morbid condition of the

blood, and also of the capillai'ies. The blood looks thin and ichorous.

It is deficient in the due proportion of fibrin, and in the power of

coagulation ; more especially it is incapable, even when wholly at rest,

of forming a dense and firm coagulum. And, in consequence of such

change in the fluid, there ensues an undue tendency to congestion ol'

the capillaries. So that these vessels, when cut, are not only filled

with blood incapable of affording the most important hemostatic means

—coagulation ; but also contain an amount of that fluid greater than

in the state of health. The blood itself is probably altered in quality ;

but the nature of the change is not accurately known. Dissolution of

the corpuscles or fibrin, so much insisted on by some writers, is not

really present. The corpuscles seem to be deficient in numbers; and

the liquor sanguinis is in excess ; but these peculiarities may be the

result, and not the cause, of the hemorrhage.

The capillaries and minute arterial twigs are also at fault. "When

examined, the latter seem to be devoid of the middle coat ; of a thin

and feeble appearance, and unusually capacious. It may be that tho

middle coat is deficient, as some suppose ; but more probably it exists,

though in a defective state, and certainly much impaired in contracli-

lity and tone. In consequence, the other component parts of the natural
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hemostatics are equally defective as the power of coagulation (p. 318).

The cut vessel contracts and retracts, scarcely if at all ; remaining open

and unshrunk, passively pouring out its thin contents. Further, the

vascular coats are friable, and easily torn. Slight bruise produces

serious ecchymosis ;
coughing may induce haemoptysis ; a sneeze brings

on epistaxis; and extravasations are not unlikely to follow slight

causes within internal cavities.

Thus, constituting the hemorrhagic diathesis, we have, besides

general irritability of the circulation, blood flowing through dilated

and non-contractile tubes, sent thither in greater volume than in ordinary

and healthy circumstances, thinner and more fluent than in health,

and little if at all able to arrest its own course by assuming the solid

form ; further, the containing vessels are prone to give way, on appli-

cation of the slightest violence. Not unfrequently, a febrile condition

at the same time exists ; and when it does exist, it increases the inten-

sity of the diathesis.

Treatment.—The histoi'y and appearance of a patient having made
us aware of the presence of this morbid state of the general and circu-

lating systems, every precaution will be adopted to prevent solution of

continuity in any way—by wound, tear, or ulcer; more especially

during early years. And at the same time, treatment will be adopted

to oppose the diathesis and accomplish its removal. It resembles

scrofula ; and tonics, such as used in that disease, will be of service ;

patiently persevered with. It also resembles scurvy ; citric acid is aU-

powerful in the one morbid state ; it is likely not to be without its

good effect in the other. Occasional, smart, purgative doses of sul-

phate of soda will prove beneficial, in two ways ; as purgative and
hydragogue, diminishing the amount of serum in the blood ; as a che-

mical salt, seeming to have the effect of increasing the blood's power
of firm coagulation.

In the crisis—wound and hemorrhage having occurred—our at-

tention will be directed to the fulfilling of two indications ; amend-
ment of the state of the blood, and amendment of the state of the

capillaries, with a view to hemostatic results. 1. We shall endeavour
to increase the blood's power of coagulation ; more especially its power
of forming a dense coagulum. If possible, we would increase the

proportion of fibrin. The induction of inflammation might effect

this; and the attempt may be, made at a distance from the bleeding

part. The adventitious affection might prove useful in two ways ; first,

by increasing the proportion of fibrin, as all true inflammations do (p.

80) ; secondly, by having a derivative effect on the source of hemor-
rhage. But again, the excitement of the general circulation, apt to fol-

low, will prove disadvantageous ; and, besides, the propriety of wilfully

inducing true inflammation in such a system may be seriously ques-
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tioned. On the whole, this is a matter whicli can be determined only
by the results of actual experiment; in which we are still deficient.

Simple irritants, and dry cupping, however, seem certain to aflbrd

beneficial derivation, unalloyed with the chance of untoward casualty ;

and therefore may be unhesitatingly employed. There is no time by
tonics and diet to administer to the want of fibrin ; that is the pro-

vince of prophylaxis ;
yet, in lingering cases, this indication will char-

acterize our system of regimen.

At first, we would give )iothing in the shape of food or drink
;

being wishful to promote a state of nausea and depression, as favour-

able to the desired hemostatic result. But should our first effort fail,

and the bleeding continue, as is not improbable, we would then ad-

minister nutritious yet non-stimulant food, in small quantities and fre-

quently; as soup, animal jelly, &c. Avoiding aqueous fluids; ple-

thora of thin blood being far from advantageous. Avoiding also wine,

brandy, and all other stimuli, which would excite the circulation ad-

versely to hemostatics ; unless when driven to their use, at the eleventh

hour, and in despair.

But though possessed of little power of contributing an increase to

the amount of fibrin, we may endeavour to turn that which is already

in the system to good account. Acetate of lead and opium favour

coagulation, and calm the circulation ; they are to be administered in

full and sustained doses. The opium, besides, is supposed to have a

tonic and astringent effect on the capillaries ; and is specially useful,

as already stated, in sustaining life under depression from loss of blood

(p. 335). Should these medicines be found to disagree, they may be

superseded by the sulphate of alum and potass, in doses of fifteen or

twenty grains ; or by gallic acid in doses of twelve grains frequently

repeated ; or by matico in infusion, as the stomach will bear.

Hydragogues, by diminishing the amount of serum in the blood,

may contribute to its coagulability. Sulphate of soda, in purgative

doses, will not only act in this way ; but besides, as already stated, it

seems chemically to favour the formation of a dense and firm coagu-

lura. For chemical reasons, however, the sulphate of soda cannot be

given in conjunction with the acetate of lead. Nutritive support, as

already recommended, is essential ; to counteract the debilitating effect

of this and such like evacuating remedies.

Nauseant remedies not only moderate the heart's action, but plainly

favour coagulation of the blood for hemostatic ends. Cautious and

small doses of ipecacuanha or tartar emetic, so as not to produce

actual emesis, are therefore expedient at the commencement of the

case; artificially to induce the favourable slAte of depression, analo-

gous to faintncss from loss of blood, while as yet much waste of that

important fluid has not occurred.
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In conducting the treatment, one circumstance should never be

forgotten ;
namely, that in this disease the chance of success diminishes

with the duration of the bleeding ; and that, therefore, the first few-

hours should be occupied by an especially zealous and sustained em-

ployment of the requisite means. After excessive loss of blood, the

remainder of that fluid, originally poor in fibrin, becomes almost

AvhoUy defibrinized ; and consequently but little hope of arrest by

firm coagulation can then be entertained.

And another point should not be forgotten
;
namely, the propriety

of not capriciously and rapidly shifting from one remedy to another,

in haste and confusion ; but coolly persevering in one well-selected

plan, until fair time has been afforded for this developing its full

effect.

2. The second indication is directed to the state of the vessels. Of

internal remedies, opium, we have already seen, is likely to exercise a

beneficial influence in this respect. Topically, we have a large cata-

logue of styptics from which to make selection. In mucous surfaces,

turpentine, gallic acid, matico, and the fluid nitrate of mercury, have

often proved highly advantageous; and may be judiciously employed,

as local adjuvants to the general means of arrest. But for general

application, some prefer the nitrate of silver ; not as a mere styptic,

and trusted to alone ; but as preliminary and adjuvant to what is to

be considered the principal local means of arrest—pressure. The
nitrate is used so as for a time to restrain the flow, and permit the

apex of a graduated compress to be laid in a dry bed, in the manner
formerly detailed (p. 324). And this compress is retained by bandag-

ing, or otherwise, so as to exert a moderate and constant pressure on

the source of the hemorrhage. A great amount of pressure must be

carefully avoided ; for both part and system are intolerant of this.

Ecchymosis, sloughing, and ulceration, with much constitutional dis-

turbance of a low and irritable type, will certainly follow ; and in a

short time blood will burst forth, from a wider surface, and with a

more willing flow than before. Also, never let a soaked and oozing

compress be trusted to ; but let it be at once removed, and the dress-

ing re-adjusted more accurately.

The actual cautery, enjoying a general reputation of being at once

the most severe and most powerful of local hemostatics, has naturally

been much employed in desperate cases ; but invariably with an evil

issue ; as can, indeed, be readily understood. The slough or eschar

which is formed arrests the flow for a time, while it is yet adlierent

(p. 330) ; but the process of detachment is, in such cases, both an early

and a rapid one ; and the ulceration, opening up parts devoid of plastic

exudation, certainly reinduces the licmorrhage—and that too in an
aggravated form. In the hemorrliagic diathesis, the actual cautery
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should never be employed. There is an intolerance of the remedy
itself; and besides, the parts are by its use rendered incapable of

bearing the subsequent application of pressure.

Deligation of the principal arterial trunk cannot but fail in such

cases. The oozing is from capillaries ; and their circulation, it is well

known, will not be sufficiently affected by any such procedure.

Treatment having failed to arrest, and the condition of the patient

having become almost hopeless, one effort may still be made for his

life ; by transfusion (p. 336). The operation should not be delayed

until the patient is quite in extremis; let it be performed at a time

sufficiently early to afford a reasonable prospect of success. One risk

plainly attends its performance ; namely, the making of an additional

wound, which in its turn, may assume an indomitable tendency to

bleed. But experience has shewn that such is not invariably the

result.

Joues, on Hemorrhage, Lond. 1805; Guthrie, on Wounds, &c. Lond. 1815, and
subsequently ; Marshall Hall, Medical Essays, Lond. 1825 and 1830 ; Thierry, de la

Torsion des Artferes, Paris, 1829 ; Amussat, Archives Generales de Mddecine, vol. xx.
Aug. 1829; Velpeau, Gazette Medicale, vol. i. No. 48, Nov. 1830; Manec, Traite de

la Ligature des Ai-teres, Paris, 1832 ;
Cyclop, of Pract. Med. Article Hemorrhage, 1833

;

Sanson, des Hemorrhagies Traumatiques, Paris, 1836 ; Sir Charles Bell, Essays, Edin.

1841 ; Hallet, Lancet, 1177, p. 334 ;
Author, Monthly Jom-nal, vol. ii. p. 667.



DISEASE IN THE TISSUES,

CHAPTER X.

AFFECTIONS OF THE INTEGUMENT.

Erythema.

By this term is meant perverted vascular function, of alow grade, and

tending to spread by continuity ;
occurring in the mere surface of the

integument; chiefly resident in the rete vasculosum cutis ; and seldom,

if ever, rising beyond the stage of active congestion.

The Symptoms are heat, pain, and tingling in the part ; a bright

red blush ; sometimes marked by an abrupt and distinct border, some-

times gradually lost by diffusion ; more or less dryness, by interrup-

tion to normal exhalation ; a very slight tumescence of the red surface,

scarcely appreciable by the eye, yet capable of being distinctly felt by

the finger lightly applied ; increase in susceptibility of external im-

pressions in general; and tenderness on pressure, which produces

transient whiteness, with slight as well as temporary depression.

These symptoms, having continued for a day or two, may simply

decline ; the part becoming gradually less swoln, red, tender, and

painful, and resuming its wonted function. Numerous scales of cuticle

become detached, and fall away ; and the result is usually termed

Resolution, by desquamation. Or, less fi-equently, vesication occurs ;

the vesicles forming slowly, and to no great extent ; filled with a

watery straw-coloured serum ; either simply drying, or bursting, and

then crusting over ; the uneasy feelings, thereafter, gradually subsid-

ing ; and desquamation again constituting the last part of the process

of cure. The constitutional symptoms may precede or accompany.

Sometimes they are sthenic, and of the inflammatory type
; slight

and transient ; the consequence of the local disorder. Sometimes

they are of the form of constitutional irritation
; preceding rather
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than caccompanying ; and oftener the cause than the effect of the local

ailment.

The Cause may be either local or constitutional ; external or inter-

nal. Often it is external, and local ; a puncture of the finger, for

example, in dissecting, nursing, washing ; probably with a state of

system not ill-disposed towards the assumption of morbid change. The
injured part undergoes the inflammatory process ; and this, instead of

remaining of a circumscribed character, spreads by continuity. The
constitutional disorder is then of secondary occurrence

; slight, of the

inflammatory type, and soon passing away.

Or the cause may be internal, and constitutional. The primaj

viae are sadly disordered; there is much bilious derangement, and

serious febrile disturbance ; during the progress of this febrile condi-

tion, an erythema breaks out on some part of the surface, spreading

more or less ; and, on its appearance, the general disorder undergoes a

marked diminution. It is, as it were, an example of Natui'e's mode
of relief, by counter-irritation and derivation. Or the patient is

labouring under a low typhoid fever ; and, during its progi-ess, an

erythema forms ; sometimes with relief—though not so marked as in

the former example ; sometimes seeming rather to embarrass the system

still more, and increasing the tendency to prostration.

Treatment varies, according as the erythema is reckoned the disease

itself ; or only a symptom of another disease, far more important. If

the cause be local and external, with constitutional disorder slight and

secondaiy, treatment is direct; as for the disease. The part is kept

at rest, and fomented ; or it is lightly pencilled over, either with a

solution of iodine, or with the nitrate of silver. The latter, either solid

or in solution, is probably the preferable application ; seeking only the

first effect; blackening and non-vesicant; simply antiphlogistic (p. 148).

Antiphlogistic regimen is enjoined, a purge administered, and pei'haps

aconite or antimony. Resolution is obtained.

If, however, the cause be internal and constitutional, with the

general symptoms formidable, and antecedent as well as concomitant,

we seek no resolution. As small-pox and scarlatina have their

eruptions, are relieved thereby, and become much aggravated by their

repulsion ; so fevers—simple, bilious, typhoid—sometimes have theirs ;

of an erythematous character. And the use of repellents is not more

foolish in the one case than in the other. Our principal attention

will be directed to the general disorder ;
contenting ourselves with

palliation of that which is local (p. 20). Occasional fomentation

relieves the unpleasant feelings in the part; and, at the same time,

rather encourages derivation than otherwise.

When we are especially desirous that a spreading erythema shall

be turned aside from certain parts, the nitrate of silver, still used
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lio-htly, is of service ; not applied to the erythematous part, but in its

vkjinity ; not as a resolutive, but as a limiting agent (p. 148).

ERYSIPELAS.

Erysipelas denotes the inflammatory process, resident in the super-

ficial textures—skin, and subcutaneous areolar tissue ;
prone to spread,

and tending to the true inflammatory crisis. According to its seat,

cause, and general characters, the process exhibits marked variety in

the symptoms and results; and various forms are in consequence

enumerated. We shall treat of the Simple, Phlegmonous, CEdematous,

Bilious, Erratic, and Periodic. The main division of the subject,

however, is into the Simple and Phlegmonous. The others are but sub-

varieties.

Simple or Cutaneous Erysipelcis.

An inflammatory process pervades the entire true skin ; and is

more progi-essive than in erythema. The ordinary symptoms there-

fore, of such change, are more prominently developed. Redness is

gi-eater ; often of a rosy hue ; and hence the vulgar name of the disease.

Swelling is greater ;
appreciable by both sight and touch. Heat and

pain are of a burning kind, and often intense. Pale dimples, by com-

pression, are more distinct, and less transient ;
though still soon passing

away, by reflux both of circulating blood and of extravascular serous

effusion.

At first, there is no actual tension ; the swelling is slight, gradual,

serous, and soft. Sometimes, however, when the process is especially

acute—the case, perhaps, threatening to pass into the second form of

the disease—swelling is fibrinous, considerable, and rapid ; and more

or less tension occurs. Ordinarily, as the moderate process steadily

advances, serous effusion takes place superficially
; elevating the

cuticle by vesication—sometimes extensive and continuous, sometimes

in the form of numerous small vesicles. On the cuticle giving way,

spontaneously or by puncture, sei'ous fluid escapes ;
usually with relief

to the symptoms. But not unfrequently, similar effusion occurs on

the internal, as well as on the external aspect of the cutis ; serum is

infiltrated into the subcutaneous areolar tissue, which though ori-

ginally free, now becomes involved in the morbid process
; and, if

effusion be both copious and rapid, the swelling becomes tense as well

as much increased, and the symptoms are aggravated thereby.

Very generally, a strong tendency is evinced by the mucous mem-
branes of the i-espiratory and alimentary systems, to sympathize with
the cutaneous surface. Not unfrequentlj'^, they seem to undergo,
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simultaneously, a somewhat similar affection ; and this without metas-
tasis.

Like erythema, erysipelas may simply resolve. Or vesication

occurs; either alone, or along with gradual subcutaneous effusion.

The vesicles burst, or are artificially emptied ; the subcutaneous effusion

is absorbed ; the symptoms abate ; and the part quickly regains its

normal condition, by a process which may be still termed Resolution

—

by vesication. Such recovery is not always uniform and general. It

may be partial, and successive ; the part first attacked becoming first

restored ; while that more recently involved, in the line of extension,

is yet in the nascent and acute stage.

Sometimes, however, the process does not recede, though vesication

occur. The vesicle bursts, and the serum is discharged ; but simple de-

siccation does not follow. A purulent discharge appears ; the process

having advanced to the grade of true inflammation. And not impro-

bably, a similar formation may occur on the internal aspect as well

;

either at the same time or subsequently
; causing subcutaneous abscess.

Such abscess only forms in the more intense, or neglected cases of

simple erysipelas. It is neither early nor diffuse, as in the phlegmo-

nous form ; but surrounded by the usual fibrinous deposit, and conse-

quently amenable to ordinary treatment. Should incision be delayed,

however, sloughing of integument is not unlikely to follow ; for the

areolar tissue, having been previously infiltrated by acutely effused

serum, readily yields before the suppuration, so far as the limiting fib-

rinous deposit permits ; the skin is early undermined, and, being itself

inflamed, with difficulty retains its vitality.

But suppuration, in simple ei'ysipelas, is usually still more secon-

dary. After the ordinary symptoms have satisfactorily subsided, and

almost or altogether disappeared from the general surface affected, it is

not uncommon to find, in those especially of feeble constitution, that

inflammatory reaccession of a more intense and circumscribed charac-

ter has occurred, either in some new or neighbouring locality, or at

one or more points of the part originally attacked (p. 200). In erj'sipelas

of the face, for instance, the lower eyelids often thus suffer. The re-

turned process is acute ; the part, newly and imperfectly recovered from

a previous inflammatory attack, is vitally weak ; in consequence, sup-

puration is early and copious ;
and, in the course of but a few hours,

a considerable abscess may have formed. It is under such circum-

stances, that sloughing of the integument is most especially probable

;

if an evacuating incision be delayed.

The ordinary exciting Cause of simple erysipelas is external in-

jury ; often sliglit ;
applied during a, disordered state of system, fa-

vourable to inflammatory accession. In most cases, therefore, consti-

tutional symptoms may be said to precede the local. But the ante-
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cedents are not inllaniniatory ; they are either simply fobi-ile, or, more

frequently, those of stomachic and biliary dci-angement ; foul tongue,

bitter taste in the mouth, headache, tendency to shiver, thick turbid

urine, sickness and bilious vomiting, &c. On occurrence of the local

change, the general disorder, as usual, assumes more or less of the in-

flammatory type; then gradually subsiding, according as the local disease

and its constitutional predisposing cause yield to suitable treatment.

When the former is comparatively slight, the antecedent constitutional

disorder is often relieved by its appearance ; and can scarcely be said,

at all, to acquire the inflammatory type.

In some few cases, the cause would seem to be chiefly local. Then

there are no precursory general symptoms ; the constitutional disoi-der

is secondaiy, and of the ordinary inflammatory character. The light

and gentle modei'n treatment of wounds, being opposed to inflamma-

tory accession, is beneficial ; not only in favouring speedy reunion, but

also by avoiding the risk of erysipelas.

Often, the state of the atmosphere seems to exert a powerfully pre-

disposing influence in favour of the accession of this disease. And,

hence, we not unfrequently find it assuming an epidemic form during

spring and autumn ; when atmospheric vicissitudes most prevail.

When such is the case, we also find the constitutional symptoms, whether

primary or secondary, tending to shew very plainly the asthenic cha-

racter ; the more especially as the majority of those attacked are of

already weakened frames, by dissipation, poverty, or previous disease.

Habitual exposure to heat, as in cooks, and furnace-men, predis-

poses to erysipelas
; by occasioning frequent sanguineous determination

to the surface. And frequent irritation of the skin, by friction or

otherwise, has a similar effect ; as in sailors, by the rubbing of hard
canvas trousers, often saturated with the briny element of their voca-

tion. Exposure to cold, by its reactive effect, may predispose to ery-

sipelas ; in those parts chiefly implicated—the hands and face ; as in

coachmen. But it is to be remembered, that in such cases, as well as

in those of habitual exposure to heat, other causes may be in operation
;

especially in the lower ranks
; namely, habits of intemperance.

When erysipelas has once occurred, both part and patient remain
liable to its return, from the application of a comparatively slight cause

;

and are to be guarded accordingly. Many persons, particularly females,

are the subjects of regular periodical attacks
; usually slight. And,

though very amenable to the usual treatment, these are not to be rashly

interfered with ; their occurrence and ordinary course seeming to be
a natural relief from more serious impending disorder of the system.

Prognosis varies, according to circumstances. The more extensive

the erysipelas, the more grave are the constitutional symptoms, and the

more serious is the case. If situate on the face, head, trunk, or geni-
2 A
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tals, it is moi*e dangerous than on the extremities. If constitutional

symptoms are both antecedent and concomitant, and of a marked
asthenic type, the case is one of danger. In early childhood and

advanced age, when the balance of lii'e is very delicate, and easily

turned, erysipelas may operate much to the patient's disadvantage,

and even terminate fatally. Previous habits of intemperance, atmo-

spheric influence of a sinister kind, and exhaustion by former disea.se,

engender intolerance of erysipelas, even when apparently slight; and

cloud the prospect of speedy and satisfactory cure.

Treatment.—This must not be of the abortive or ectrotic character

;

whether the disease be of local or constitutional origin. If the former,

sudden arrest is apt to be followed by speedy reappearance of the

inflammatory process in another part ; it may be in the integument,

or it may be in the lining membrane of an important internal cavity.

Metastasis occurs, and often unfavourably. If the latter, natural

relief to an oppressed system is thwarted ; and constitutional disorder

is not only not relieved, as it should have been, but becomes perhaps

seriously aggravated. Treatment, then, will not consist of direct repel-

lents ; but of such local means as favour gradual resolution ; invariably

accompanied, and if possible preceded, by search for and removal of

the apparent cause.

In most cases, as already stated, the predisposing cause is derange-

ment of the primse viaj. If an emetic be not otherwise contra-indicated,

it is an excellent commencement of practice ; unloading the stomach,

promoting the flow of bile, and usually inducing profuse perspiration

from the general surface. It is followed by a purge, usually of a mer-

curial kind—say calomel and jalap
;
performing the same good office

for the bowels which the emetic has done for the stomach. The anti-

phlogistic regimen is enjoined ; and if the constitutional symptoms be

sthenic and inflammatory, antimony may be exhibited moderately. In

general, however, antimonials will be well superseded by aconite

and belladonna, in simple aqueous solution ; given alternately, and in

small doses. If secretion in general, but more especially from the

intestinal caaal, thi-eaten to remain of a vitiated character, the list of

alteratives is applied to. And, of these, the hydrargyrum c. cretd may

be mentioned, as especiallj' useful ; in overcoming the obstinately dry

tongue, arid skin, confined bowels, and scanty urine, with other signs

of diminished secretion, which are very commonly found after sub-

sidence of the acute stage of the disorder.

Local applications consist of warm fomentations, whereby the

ordinary antiphlogistic results are obtained. The vulgar prejudice

which at one time existed against " wetting the rose," has long since

subsided. One mode of wetting is indeed highly prejudicial ; that is;

by cold repellent lotions ; more especially when the disease is so .situ-
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ated—on the head, face, or trunk—as to render metastasis not only

probable, but certain to prove most untoward when it does occur.

When tenderness, heat, and pain of the surface are especially

great, fomentation may be beneficially medicated ; as by acetate of

lead and opium, in weak solution. In the slighter cases, a comfortable

sensation follows dusting the part thickly over by a light and fine

powder—as floui-, or magnesia ;
probably on account of the stimulus

by atmospheric influence being thus removed. But, in most cases, it

is better to dispense with such an envelope ;
considering it to be of

much higher importance to maintain a constant and complete surveil-

lance of the varying condition of the part.

To minor examples, the simply antiphlogistic use of nitrate of silver

is applicable. But it, too, is objectionable, on the score of concealing

the true state of the part. And besides, it sometimes seems to have

the effect of, as it were, driving the disease from the skin to the sub-

jacent areolar tissue, and so favouring suppuration ; as if inducing

metastasis from the superficial to the deeper strata, and concentration

there. We may avail ourselves of its circumscribing power, in any

case ; as in erythema. But its direct employment we Avould consider

applicable chiefly to erythema
; and, in erysipelas, to the minor cases

only
;
namely those which, besides having little intensity, are of

limited extent, and situate on the extremities. When employed, it is

used in the form of strong solution, laid freely on ; so as not only

to cover every part of the erysipelatous surface, but also to include a

border of sound skin, to the extent of two or more inches around.

And as the disease spreads, the application should keep pace with it,

by renewal. My own experience of this remedy forbids its direct use

in all cases of erysipelas affecting the head or face ; and, as already

stated, while limiting it to the minor forms of the disease everywhere,
finds a special favour for it when this disease affects the extremities.

Some, seeing the relief which ordinarily attends on spontaneous
vesication, have thought of imitating this

; by direct use of the nitrate
of silver, somewhat intensely applied. The result of this additional
stimulus to a part already being inflamed, however, is more likely to

aggravate than to subdue the disease.

Whenever erysipelas is from the first acute, and obviously pro-
gressive, local blood-letting is advisable ; unless plainly contra-indicated
by constitutional peculiarity. For this purpose, leeches are often em-
ployed. But they are apt to do more harm, by the stimulus of the wounds,
than good by the abstraction of blood. Their suction seems to be inimi-
cal to adhesion, and favourable to inflammation and ulceration, even in
a previously uninflamed part. Punctures, rapidly made with the point
of a lancet, are preferable. They may be more painful at the time, but
the smarting soon cea.ses ; the inflammatory process soon declining, they
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usually heal by adhesion
; and, on subsidence of swelling, the cicatrices

are so minute and faint, as to be almost or wholly invisible. They are

more efficient, as antiphlogistics, than leeches; less apt to irritate;

and seldom if ever leave any mark at all approaching to deformity.

They fulfil a twofold indication ; abstraction of blood, and evacuation

of inflammatory effusion. The majority are made to implicate only

the rete vasculosmn; their object being loss of blood. A few—and
only a few such are necessary, the spaces of the areolar tissue freely

communicating—penetrate more deeply to the subjacent tissue ; their

object being to drain olF the serous effusion ; so favouring vascular

relief, and at the same time preventing the occurrence of untoward
tension. Hot fomentation is assiduously employed, for some time after

infliction of the wounds
;
being favourable to both indications. And

if the sanguineous flow be not altogether satisfactory, it may be in-

creased ; by the temporary application of a ligature, on the cardiac

aspect of the part.

This practice, by puncture, may startle those who are practically

unacquainted with it ; by its apparent severity. But the severity is only

ideal. We gi-ant that, in one point, the infliction of temporary pain,

it may be more severe than leeching ; but in every other, it is much
and truly superior. Alarming it may be, to the timid patient ; but it

is quickly over. A few seconds suffice ; and the relief is both satis-

factory and instant. In the more severe cases which demand its use,

the pain of infliction is often the least. The acute pain, already exist-

ing in the part, masks that of the punctures ; in the same way as the

operation of scarifying tense and painful gums seems, not unfrequently,

to be agreeable rather than otherwise to the teething child. And, as

already stated, the ultimate cicatrix of each puncture is so trifling, as

to render the practice equally applicable to the face, when erysipelatous,

as to any other part of the surface.

During treatment, the erysipelatous part should be retained in an

elevated posture, for obvious reasons ; when that is practicable.

When abscess forms, whether during acute progress of the disease,

or of secondary occurrence, an early opening is highly advisable ; to

save both skin and areolar tissue. For although the abscess be not

diffuse, but may be somewhat limited by fibrinous exudation, yet its

tendency to rapid extension is greater than in ordinary circumstan-

ces. The affection is, more or less, asthenic (p. 120).

So soon as the disease has begun to subside, there is often a neces-

sity not only for discontinuance of general antiphlogistics, but for

recourse to tonics and support of the system ; as in the old, or in those

of previously debilitated frame, and when the affection is of an epidemic

character. Wine is given, at first cautiously ; with as much plain

nutritious food, as the stomach can easily digest. And be it remem-
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bered, that such tonic general treatment is, in such cases, not incom-

patible with continuance or resumption of local antiphlogistics ; should

these be demanded by the state of the part.

Not unfrequently, wine must be given from the first ;
along with,

perhaps, local blood-letting and other antiphlogistics. In no other

way may old or otherwise worn-out frames make head against the

asthenic constitutional symptoms, which sometimes not only accom-

pany but precede the Erysipelas. To save texture, and arrest disease,

it may be necessary to puncture and poultice ;
Avhile, to maintain

life, it is at the same time essential to administer stimulants internally.

On reflection, the practice will not be found so paradoxical as it may
at fii'st seem.

In aU cases, after the inflammatory process has passed away, gentle

and uniform support by bandaging is expedient ;
preventing conges-

tion, removing the tendency to oedema, and hastening restoration to

the normal sthenic condition. But this, and all other tonic treatment,

whether local or general, must be both cautiously begun and cautiously

maintained
; being apt, if carelessly conducted, to prove excessive, and

induce secondary suppuration.

Mercurial inunction of the erysipelatous part has been loudly advo-

cated. We are averse to all concealment of an inflamed part
;
and,

besides, would dread an undue stimulus from the mercurial, in the

early stage of the disease. By Velpeau, sulphate of iron is lauded as

a local application ; either in solution, an ounce to the pint of water

;

or as ointment, a drachm to the ounce of lard. Pressure is also a

favourite continental remedy ; from the first, and however acute the

process. When gentle and uniform, it is very useful after subsidence
;

but, until then, however carefully employed, it is more likely to aggra-

vate than to assuage.

Of late, a special remedy has been proposed in erysipelas, some-
what on empirical principles; iron. The most common form is tinc-

ture of the muriate ; administered in doses of 20 or 30 drops, in the
adult, every two or three or four hours. Many incontrovertible facts

are being contributed in favour of this remedy ; and the experience of

both surgery and medicine bids fair to establish it as a powerful
opponent of asthenic inflammation.*

Phlegmonous Erysipelas.

This is an infinitely more serious affection. The inflammatory
process is intense, and rapid in its progress ; and a plurality of tissues

are involved, from the first. The skin and areolar tissue are both

* Vide Bell, Edinburgh Monthly Journal, June 1851.



358 PHLEGMONOUS EllYSIPJiLAS.

acutely inflamed
; liquor sanguinis is profusely exuded, and tension

ensues
; swelling is great and rapid ; a limb, not unfrequently, is

enlarged to twice its normal girth ; the skin is red, hot, tight, and

shilling—shewing no rugae, but smooth and glistening; pressure is

very painful, and the part feels as if converted into brawn. Vesica-

tion often takes place, in a broad extended form ; as in the first effect

of a blister. It is rather a favourable sign, than otherwise ; for some-

times, it betokens a subsidence of disease. But, usually, as the part

grows tense, the morbid process is further increased ; and, unless speedy

reliefarrive, suppuration occurs. Inflammation is asthenic. The pus is

ill concocted—not laudable, but thin and ichorous ; the parts are not

protected by any plastic exudation, but open and defenceless ; infil-

tration takes place, rapidly and extensively ; areolar tissue is broken

up, ulcerates, and sloughs ; skin is undermined, and sloughs also.

The system sympathises largely. At first, inflammatory fever exists ;

often intense. But, on the occurrence of destructive infiltration, a

change is made to the form of constitutional irritation ; of a still more

alarming character ; probably first shewing the type of irritative fever

;

then that of hectic, ultimately that of prostration and collapse (pp.

112, 120, and 198).

But the disorder and its effects are by no means limited to the

textures primarily involved. Suppose the case to be both intense and

neglected. Inflammation spreads, by contiguity as well as continuity ;

and that rapidly. Fascia is involved, and subfascial areolar tissue.

The tension which results from this, is greater and more serious than

from merely subcutaneous infiltration ; and the disease is propor-

tionally aggravated. Intermuscular tissue is implicated, and muscles

are detached by its disruption ;
periosteum inflames, and suppuration

—

still diffuse—takes place beneath it ; bone inflames and dies ;
joints

are opened into, inflame, and suppurate. Inflammation, diffuse sup-

puration, and sloughing, having at length more or less involved almost

every texture of the limb, the suffering frame may demand amputation

to save life ; or death may ensue, ere ever an opportunity for operation

occur. Such fatal issues are not unfrequent ; but still more common

are stiflf joints, necrosed or carious bones, withered limbs, and wasted

frames—the results of ill-treated phlegmonous erysipelas.

The constitutional symptoms which may attend on this grave

malady are of three kinds. 1. Of a bilious character, as in most

examples of the simple form ;
preceding, and ushering in the local dis-

order. 2. Inflammatory fever, during the rise and progi-ess of the

inflammatory process. 3. Constitutional irritation ;
suppuration having

formed, and, by infiltration, advancing rapidly in its devastating pro-

gress.
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The causes are similar to those of the simple form. Ami, in but

few cases, will the predisposing cause of sinister atmosphei-ic influence

be found wanting.

Treatment.—This, in the first instance, must be mainly constitu-

tional, as in the simple form. Emetic, purge, antiphlogistic regimen,

and perhaps venesection. Were our object simply to overcome an

intense inflammatory process, hastening on to dire results, we should

bleed always. But we know that, in most cases, the asthenic stage is

both early and serious—more especially when the disease is of an epi-

demic character ; and that, in all cases, if inflammation be not arrested

in its very rise, suppuration and infiltration are inevitable, and cer-

tainly followed by constitutional symptoms tending to the lowest type.

Only at the very commencement of the case, then—in patients pre-

viously robust, and when the symptoms hitherto have indicated some-

what at least of the sthenic character—is the highest antiphlogistic

remedy, general bleeding, advisable. And even in those cases in

which it is expedient, it must be practised with a cautious economy

of the "liquid living flesh;" for, as in compound fracture and other

severe injuines followed by inflammation, however acute and ap-

parently sthenic the action may be at first, a long day of trial to the

system, by debilitating causes, may be fast and surely impending.

In very many cases, our aid is not demanded until the period for

active general treatment has arrived ; and then local bleeding, which is

essential, can be made to have a constitutional elFect. In almost all

cases, the aconite and belladonna will be found useful, as in the simple

form (p. 354).

The affected part is placed at rest, elevated, and with its muscles

relaxed. At first, the most suitable application is hot fomentation ;

and under this, with appropriate constitutional treatment, the case may
resolve. More commonly, however, inflammation advances ; swelling

rapidly increases, and tension with aggravation of pain ensues ;
liquor

sanguinis—not serum, or serum principally, as in the simple form

—

has been exuded. If the process advances further, the deposit will

rapidly degenerate into an ill-conditioned pus, which will be widely
infiltrated into the defenceless texture around ; the areolar tissue is

doomed, the existence of thd integument has grown precarious, and
constitutional disaster is inevitable. This, then, is the period for

action ; a period both early and brief. The exudation must be per-

mitted to escape ; and loss of blood, copious and direct, is necessary to

arrest the advancing process. Punctures evacuate serum readily enough
;

and the loss of blood Avhich they occasion is sufficient to allay an
inflammatory process of no great intensity. They are, consequently,

very suitable in simple erysipelas
; but, for the phlegmonous form, they

are altogether insufficient. Here punctures are superseded by incisions

;
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the lancet by the scalpel or bistoury. Through the incision, liquor

sanguinis drains away ; ere yet it has degenerated, or while it has
just begun to do so. Blood is drawn rapidly, and in sufficient quantity

to arrest the local disease ; at once limiting further deposit, and pre-

venting degeneration of this under inflammation. And the exudation,

comparatively slight, which does continue, has no opportunity to infil-

trate ; but at once finds a ready access to escape.

This is the true time for incision. Saving disruption and sloughing

of areolar tissue, danger to skin, and serious disorder of system ; while

the process is yet comparatively recent, and just in the act, as it were,

of sui-mounting its true inflammatory crisis ; when the part is tense,

red, shining, painful, throbbing, and feels like brawn. At a subsequent

period, when suppuration has occurred, and deadly infiltration of puru-

lent fluid begun, incision is demanded ; with equal, or even greater

urgency. But its object is wholly different. Too late to save tissue,

and prevent disaster; in time only to mitigate, and perhaps limit,

destruction already done. The knife, when used at the proper time,

need not go deeper than the subcutaneous areolar tissue ; the process

and its results having, as yet, extended no further. But, when used

at a later period—too late to prevent mischief, and only in time to

limit—it must generally perforate the subjacent fascia as well. In fact,

it must reach all the infiltrated textures ; otherwise it might almost as

well be wholly omitted. This, therefore, is another argument in

favour of early incision.

The treatment of phlegmonous erysipelas by incision may be said

to be as old as the surgery of the 1 6th century, according to Prospero

Alpini ; or it may be taken even as far back as Oribasius, A. d.

350. But its true introduction into practice is comparatively recent;

by the exertions of Mr. Copland Hutchison and othei-s. It seems a

severe remedy; and doubtless so it is. But it seems more cruel than

it really is. The wound looks both wide and deep at the moment of

infliction ; but, in a few days, sometimes after but a few hours, subsi-

dence of the swelling may have reduced it to a comparative scratch.

And, besides, even though it were altogether as severe as it seems, no

other proceeding will prove equally efficacious ; and ad extreinos morhos,

extrema remedia." There can be hardly any question as to the pro-

priety of free incision, after suppuration has occurred ; for there is no

other means of sparing both part and system. Some are not fully per-

suaded of the justice and expediency of the practice, at the earlier

period ; when infiltration is only of liquor sanguinis, and when inflam-

mation has not yet reached its crisis. But we think that due consider-

ation of the indications which such treatment comprises, and of the

paramount importance of fulfilling such indications, is not unlikely to

reconcile all sceptics to the seeming cruelty.
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At one time, also, it was matter of dispute, among those who
favoured the practice of incision, whether the wounds should be long

or short. Whether the knife should be entered at the upper part of

the inflamed texture, and carried down continuously throughout its

whole extent, however great that may be. Or whether it should be

applied only to those parts most implicated, where tension and pain

are greatest, and infiltration and suppuration most imminent. Seldom,

if ever, is the whole part equally affected. Some points of the surface

—

perhaps the greater number—may shew only the characters of simple

erysipelas, or little more ; while in others the phlegmonous signs are

in active progress. By the latter only are incisions demanded. Con-

sequently, we find that common sense and common practice have

decided in favour of the "short cut" system; and no longer, as has

been well observed by Professor Cooper, are yard-measures required

for ascertaining the extent of incisions in erysipelas. To enter a knife

over the great trochanter, and withdraw it only when it has reached

the knee, or not until even the outer ankle has been approached—as

has been done—is to inflict a very serious wound. Much loss of blood,

shock to the system, and protracted suppuration must follow. And
this triumvirate, becoming associated with the exhausting effects of the

natural progress of the disease, is not unlikely to overpower the system.

A few small wounds, implicating only those portions of the texture

where their presence is essential, are not only much less serious as an

additional mechanical injury, but more effectual as a remedy.

The hemorrhage is direct and copious ; and is permitted to con-

tinue, until enough shall have flowed for satisfactory evacuation of the

part. And, as formerly stated, in many cases the loss is carried a step

further ; so as, at the same time, to afford a sedative result upon the

system. Should the flow threaten to prove excessive, the part is ele-

vated ; and pressure is temporarily applied, on the bleeding point or

points, either by the flnger, or by lint and bandage. It is very seldom
that any vessel is wounded of suflScient size, or activity, to require a
ligature. In some cases, when we have hazardous inflammation, with
much impairment of general power, we are constrained to incise, and
yet are very loath to shed blood. In such circumstances, the wound will

be as limited as possible, in both extent and depth ; and temporary
pressure, with elevation of the part, will be had recourse to, almost
immediately after the incising.

After bleeding has ceased, pressure—if employed—is withdrawn
;

and fomentation resumed. During the intervals of fomentation, a light

warm poultice is applied to the inflamed surface
; favouring extra-vas-

cular exudation—which is now harmless, because readily escaping so

soon as formed ; and expediting subsidence of the inflammation. The
wound itself inflames and suppurates ; and, not unfrequeiitly, a thin
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asli-coloured slough coats its margins. But the surrounding areolar

tissue retains its integrity; its abnormal liquid contents gradually exude
;

swelling falls rapidly; redness, pain, and tension all disappear. This

resolutive process will be found far advanced, in the course of two or

three days ; and then both fomentation and poultice, but especially

the latter, are to be discontinued. To employ them longer, would be

to render certain the occurrence of those untoward relaxing and sup-

purative results, formerly stated (p. 186). Fomentation is altogether

laid aside ; and, instead of poultice to the whole surface, tepid water-

dressing is applied merely to the wound or wounds ; changed as often

as the discharge—at first usually profuse—renders necessary, on the

score of cleanliness.

To the general surface, early support by uniform bandaging is

expedient ; for like reasons as in the simple form, but more urgently

demanded. At first, let the application be especially gentle ; otherwise

the stimulus of pressure, coming with the support, may reinduce in-

flammation. And in those cases in which suppuration has occurred,

areolar tissue has sloughed, and skin has been to some extent under-

mined, caution in bandaging is most necessary, throughout ; otherwise

injury may be done to vessels more or less isolated by the destruction

which has raged in the common textures around. At the same time

that local support becomes expedient, so does support of the system.

And in many cases of the phlegmonous, as of simple erysipelas, a

general tonic system of treatment is required at an earlier period ; while,

locally, antiphlogistics are still in use ;
general support and local deple-

tion being by no means incompatible (p. 357).

The wounds, on subsidence of general swelling, shrink greatly in

their dimensions ; and as both part and system recover tone, discharge

is diminished, and healthy granulation advances. During separation

of the superficial sloughs, watex'-dressing is applied. After separation,

this is more or less medicated ; as the character of the granulations

may seem to require. Not unfrequently, there is a tendency to exu-

berance of granulation ;
delaying the cure, and producing an unseemly

bulging cicatrix, when that is at length obtained. This is best ob-

viated by early adoption, and due maintenance, of well arranged

pressure (p. 210).

Thei'e is the same necessity for guarding against the occurrence of

secondary abscess, as in the simple form.

If iron be given as a special an ti-erysipelatous agent, it will be best

placed, probably, after the brunt of the inflammation has been subdued

by the other means. In this form of the disease, when fully developed,

no special treatment, we fear, will supersede the necessity of free anti-

phlogistic use of the knife.

Phlegmonous erysipelas has been thought contagious. On tins
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subject, however, opinion is found greatly to vary. And, during the

unsettled state of the theoretical question, it is well to keep on the

safe side in practice ; by treating the disease, especially in hospital,

with every precaution against communication.

Not unfrequently, it is complicated with other maladies ; also of a
^

serious nature. Phlebitis and inflammation of the lymphatics own the

same predisposing and exciting causes ; the predisposing being con-

stitutional disorder of a gastric character, sinister atmospheric influence,
(

or both ; the exciting—wounds, and other mechanical injuries, more

especially when treated unskilfully.

(Edematous Erysipelas.

This is a low grade of the inflammatory process, in a weak system ;

and the same textures are involved as in the phlegmonous form. True

inflammation is not reached ; and the characteristic effusion is that of

serum, in subcutaneous areolar tissue. Swelling is great, but gradual

;

soft ; and pitting, deeply and durably, on pressure. There is no tension,

and little heat or pain ;
itching, rather, is complained of, and the red-

ness is of a pale hue. The extremities, especially the lower, are the
I

parts most frequently affected. Constitutional symptoms are but slight. *

There is obvious derangement of health ; moi-e of the asthenic, than of

the sthenic character ;
yet scarcely referrible to any peculiar type.

Treatment.—Punctures are advisable ; but they need be few in num-

ber. For, slight loss of blood will sufiice to moderate the inflammatory

process ; and not many apertures ai'e necessary for effectually draining off

the serum. For a day, or so, fomentation is employed ; and then uniform I

bandaging is had recourse to—at an earlier period, and more perse-
'

veringly maintained, than in any other form of erysipelas. There is

little risk of reinducing the inflammatory process ; and stimulation of

absorption is the paramount indication. At the same time, diuretics

will probably be expedient ; as in other examples of serous accumula-

tion. General disorder of secretion may require alteratives. Withal,

a tonic system of treatment is to be maintained ; and sometimes it

requires to be rather actively pursued. The iron treatment seems
specially indicated.

Bilious Erysipelas.

This term is applied to those cases of Erysipelas, in which the

symptoms of biliary derangement not only precede local change, in a '

marked form ; but are, throughout the whole progress of the case, of '

a very prominent character. Either simple or phlegmonous erysipelas

may be so characterized ; but the former by far the more frequently.

In truth, the local disease is usually slight ; seldom reaching suppura- '

i
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tion; ami the constitutional symptoms also partake in but a sliglit

degree of the inflammatory type. The more prominent general symp-
toms are ;—headache, nausea, bilious vomiting, pain or weight at tlie

epigastrium, thirst, loathing of food, eyes and face suffused, general

hue yellow, sclerotics especially discoloured, foul dry tongue, and a
bitter taste in the mouth, bowels constipated, urine scanty, and de-

positing a copious turbid sediment. Locally, the ordinary signs of

the inflammatory process are but slight ; and redness is almost merged

in the prevailing yellow discoloration of the integument.

Treatment will be mainly of the constitutional kind
; emetics,

purgatives, alteratives, diuretics, and diaphoretics, as circumstances

require ; and on these the practitioner is mainly to rely, for cure of

the local as well as of tbe general symptoms. Treatment of the part

is but a secondary matter, and is gentle, in proportion to the disease

for which it is demanded; fomentation, rest, bandaging; seldom

abstraction of blood.

Erratic Ei'ysipelas.

The peculiarity of this form is its tendency to shift from one part

to another. Not extending merely, and occupying a larger space, as

simple erysipelas does ; nor leaving one part suddenly, to reappear at

another, somewhat distant ; as any form of the disease may do. But

leaving one part, for another ; and yet maintaining the extension con-

tinuous and unbroken. The inflammatory process is invariably slight

;

often little more than a mere erythema. Its occurrence is, almost

uniformly, indicative of a feeble and impaired system. The constitu-

tional symptoms are always antecedent, as well as attendant ; of the

asthenic kind; and, if not actually typhoid, tending manifestly to that

type-

Treatment, accordingly, has little to do with the alFected part.

Fomentation and rest suffice. And if the spreading be in an unfa-

vourable direction, as towards the face or scalp, it may be diverted

into another course
;
by the use of nitrate of silver, as a limiting

agent (p. 148). The system mainly occupies our regard. Alteratives,

tonics, stimuli, are given as required. When sinking has fairly threat-

ened, turpentine, given by both mouth and rectum, will be found an

excellent remedy, in addition -to the ordinary means of support.

Periodic Ei-ysiinlas.

By this term is understood a form of the disease, characterized by

frequency, and sometimes by accuracy, of return ; either reverting

always to the same part ; or selecting a variety of parts for its seizure.

Sometimes the season of the year, sometimes the occurrence of men-
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strual function, seems to determine the period of return. The amount

of vascular disorder is usually slight, and the swelling almost entirely

serous.

During the attack local treatment need be but gentle. Our object

is not to cut short the disease, but only to smooth its course ; and the

safety of texture demands no energy of interference. Repellents are

especially reprehensible.

It is during the intervals of attack, and vphen invasion is expected

—

either from return of the ordinary time, or the appearance of premoni-

tory symptoms—that treatment will prove most useful ; directed

towards removing that abnormal state of system, whether constant or

periodic, on which the erysipelatous aflfection mainly depends. Here,

again, iron is of much service.

Hospital Erysipelas.

This term is often applied to the disease, in all its forms, as occur-

ring in hospital practice ; the patient not being admitted while labour-

ing under the affection ; but having been seized by it, while resident

within the institution on account of other ailments. The phlegmonous

form is usually most frequent, under such circumstances. And if the

cases prove numerous, either the disease will be found at the same

time prevalent out of doors—untoward atmospheric influence con-

spiring thereto ; or some serious fault will be apparent in the hospital

management, as regards ventilation, dressing of sores, and bestowal

and arrangement of patients. The chief peculiarity of hospital ery-

sipelas is that an especially asthenic type prevails, even in the most

urgent cases; and that, consequently, as a general practice, energetic

spoliative and depressing antiphlogistics are not advisable in the

treatment.

Our attention is to be chiefly directed towards prophylaxis. The
number of patients, in one ward, should be few ; and those with foul

running sores should be carefully segregated. Sores should be dressed

lightly, and simply
; avoiding all stimulating, acrid applications ; lest

undue excitement follow, and the spreading or erysipelatous character
supervene. No sponges should be permitted to appear within the

wards ; and every possible means should be taken, to avoid community
of dressing, and contamination of sores. Dressing is to be renewed,
as often as cleanliness demands. Not unnecessarily ; lest the sore

resent, and inflame. Not too seldom ; otherwise pus accumulates and
putrefies ; not only irritating the sore and its vicinity, but polluting the

whole atmosphere of the ward, and injuring all its occupants. Ventil-

ation, and general cleanliness of the apartments are most essential.

And, as formerly stated, it is well to use all precautions, as if the
disease were undoubtedly contagious.
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General Characters of Erysipelas.

Thus, then, we find the general characteristics of tlie erysipelatous

inflammatory process, in its more marked foi'ms, to be :—Tendency to

spread
; tendency to change its site by metastasis

; tendency to prevail

in an epidemic form
;
deficiency of concomitant fibrinous and plastic

exudation ;
rapid attainment of the suppurative crisis. The pus, as if

imperfectly concocted, thin, and non-laudable
; by its diffusion, danger

to texture great. In the constitutional symptoms, the inflammatory

type seldom predominant
; tendency to the asthenic character usually

strong, often even from the first ; gastric and biliary disorder, v^ith

general derangement of secretion, primary and gi-eat. Active local

treatment not advisable, vrhen texture is not in danger
; but, when

diffuse suppuration is either threatened or established, free incision

alone remedial. A ctive constitutional antiphlogistics in few cases well

borne ; unnecessary, except in the most sthenic and intense examples
;

and, even then, to be employed with much prudence and moderation.

In the majority of cases, and at a comparatively early period in all,

constitutional support, on the contrary, demanded. In short, an

asthenia, or tendency thereto, reigns throughout. And by some this

is accounted for, by supposing a poisonous influence to be exerted on

the system ; either generated within, during and by the inflammatory

process ; or conveyed from without, by atmospheric influence, or by

direct contagion.

In addition to the general references under Inflammation, see Wells, Observations on

Erysipelas (Trans. Med. and Chir. ii.) Lond. 180O; Hutchison, on the Treatment of

Er3'sipelas by Incision (Med. Chir. Trans, v.), Lond. 1814; Duncan, cases of Diffuse

Inflammation (Ed. Med. Chir. Trans, vol. i.), Edin. 1824; Higginbottom, Essay on the

Use of Nitrate of Silver in Inflammation, Lond. 1826; Lawrence, on the Nature and

Treatment of Erysipelas (Med. Cliir. Trans, xiv.), Lond. 1828 ; Cyclop, of Pract. Med.

Article Erysipelas, 1833 ;
Dupuytren, Du Phlegmon Difl'us, Legons Orales, tom. ii. p.

289 ; Dobson, on the Treatment of Erysipelas by Punctures, Med. Chir. Trans, vol. xiv.

p. 206; Fenger, de Erysipelate Ambulanti, Haoniae, 1842; Bell, on the use of Iron in

Erysipelas, Monthly Journal, June 1851.

HOSPITAL GANGRENE OR HOSPITAL SORE.

This was, at one time, a scourge of hospitals, both in civil and in

military practice ;
especially in the latter. But since both the treat-

ment of sores and management of hospitals have much improved of

late, it is of comparatively rare occurrence. And, when it does appear,

it seldom evinces those formidable and intractable characters, which

formerly used to carry devastation and death.

It seems to have been known and described by the old writers, as
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Oiitius, Paulus, and Avicenna ; but was not noticed, prominently and

distinctly, till during the late wars ; in the end of the last century,

and beginning of the present. Then, from the crowding of wounded

men, in hot, dirty, and confined apartments, perhaps after long and

rough carriage, with bad food, mental depression, and insufficient

attention to dressing and cleanliness—foul degeneration of sores became

not uncommon. And Hospital gangrene came forth in all its virulence ;

as the graphic pages of Hennen, Blackadder, and Boggie, sufficiently

testify.

"Within these few years, it has made its appearance in the Surgical

Hospital of this city ; in a slight form. In truth, we believe that few

Hospitals grow old without contracting a tendency to the generation

of this trouble, more or less. With us, temporary removal of the

patients, with thorough cleansing of the wards, has always sufficed

for its arrest.

The disease is an example of Sloughing-phagedasna (p. 228). It

may be produced by direct contact ; or, more indirectly, by infection.

Or it may occur independently of either ; from crowding, evil dressing,

or noxious atmospheric influence. Mercurialism is especially favour-

able to its accession. It may either seize on a wound already existing,

or appear in a part previously entire.

On an unbroken surface, the first appearance is usually either a

pustule or vesicle ;
small, dark, and accompanied with sharp stinging

pain. On giving way of the cuticle, a slough is formed, and this

continues to extend, in both surface and depth. After a time, the

slough begins to separate ; but without arrest of destruction in the

part ; this being continued by acute phagedasna, often with greater and

more unremitting pain than before. Then sloughing appears. And
so the work of local death advances; invariably accompanied with

profuse, foetid, and thin discharge. Sometimes the progress is so

rapid, as to cover a large space within a few hours ; in other cases,

the advance is reckoned more conveniently by days than hours. The
ulcerous cavity is generally of a circular form ; as if scooped out by
an instrument. The edges are jagged, everted, and well defined

;

often studded with red points, of a peculiar appearance, said to be
characteristic of the disease. The lymphatic glands are apt to become
affected, at an early period

;
they enlarge, suppurate, and open ; and

the ulcer is prone to assume the same action as the original sore. The
.surrounding parts are swoln, red, tense, painful, and of a dark livid

hue. And this inflammation is apt not to remain limited, as a mere
antecedent to local death ; but to sprcad, adding the serious complica-

tion of erysipelas to the original malady. And, thus, hospital-erysipelas

and hospital-sore may be found to co-exist.

When a wound is attacked—as is most frequently the mode of
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accession—it first inflames ; and pain is severe; the patient complain-
ing as if wounded there by an insect. Discharge is diminished ; or
maybe, for a time, altogether arrested. Then the granulating surface

rapidly changes, assuming a dirty white colour ; and sometimes becom-
ing spongily elevated and crepitant, by aii', the product of putrescence.

The surrounding skin swells, and is of a purplish hue. Slough forms ;

either in one continuous mass, or in detached portions. The dead mat-
ter begins to sepai*ate, but not by a healthy process ; the edges harden,

become everted, remain of a dirty white appearance, and pour out much
foetid discharge—very different from the healthy pus which escaped

but a few hours before. Sometimes the body of the sore has not the

grey or whitish colour, which usually obtains ; but is dark from the

beginning, the sloughing parts being infiltrated and mixed up with

putrid extravasation. The degeneration generally commences at the

edges, but rapidly invests the whole; and the continuance of the

malady is also chiefly marginal.

The constitutional symptoms, in whatever way the local affection

may have made its attack, are invariably formidable—constitutional

irritation, typhoid fever, and tendency to collapse. As in erysipelas, they

sometimes precede and usher in the local change ; sometimes they are

only consecutive and attendant. When antecedent, they are always

aggravated by the occurrence and extension of the local disorder ; an

event not invariable in erysipelas. In some very few cases, when the

patient was just before robust and in rude health, and has suffered

by direct contagion, the introductory constitutional symptons may be

of the inflammatory type ; but, even then, these will be very transient,

and soon become merged in irritation. Moi'e frequently, the com-

mencement is with irritative fever ; this glides into the confirmed

typhoid, and sinking follows.

Along with corporeal depression comes mental despondency—" The

bravest soldier betrayed a symptom which, in those of less strength of

mind, formed a striking feature in every stage of the disease
;
namely,

the greatest imaginable impatience of pain, and depression of spirits.

Those who had borne amputation without a groan, shrunk at the

washing of their sores, and shuddered at the sight of a dead com-

rade, or even on hearing the report of his death
;
instantly predicting

their own dissolution, and sinking into sullen despair." *

No texture is proof against the ravages of this disease. The arte-

rial resists longest, but in the end gives way ; and hemorrhage ensues.

For there is not, as in ordinary gangrene, more especially when of the

chronic kind, the solidifying of arterial contents, with occlusion of the

canal up to the nearest collateral branch (p. 239). Death of the part

being rapid, the slough is peculiarly humid and soft. Circulalion,

* ITennen's Military Surgery, p. 219.
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though feeble, goes on till sphacelus is complete ;
and, besides, it is

probable that the blood's power of coagulation has been much impaired,

as happens in other examples of poisoning of the system.

This bleeding may be favourable, as formerly stated (p. 227), if

only to such an extent as to affect the part ; resolving the inflammation,

which precedes and leads to the local death. More frequently, it is

profuse and prejudicial ;
increasing the prostration, and hastening the

fatal issue. " The third and last stage was now fast approaching.

The surface of the sore was constantly covered with a bloody oozing

;

and, on lifting up the edge of the flabby slough, the probe was tinged

with dark-coloured grumous blood, with which also its track became

immediately filled. Repeated and copious venous bleedings now came

on, which rapidly sank tbe patient; the sloughs, whether falling off

spontaneously, or detached by art, were quickly succeeded by others,

and discovered on their removal small thickly-studded specks of

arterial blood. At length an artery sprung, which, in the attempt to

secure it, most probably burst under the ligature ; the tourniquet or

other pressure was now applied, but in vain ; for while it checked the

bleeding, it accelerated the death of the limb, which became frightfully

swelled and horribly fetid. Incessant retchings soon came on, and

with coma, involuntary stools and hiccup, closed the scene." *

Or, instead of advancing to a fatal issue, recovery may take place.

In this country, and at the present day, this is the general rule ; death,

and even much local destruction, forming the exception. Constitu-

tional disorder gradually abates; pain diminishes; and the inflamma-
tion of gangrene is succeeded by that of arrest. Sloughs separate;

and are neither renewed, nor supplanted by phagedfena. Discharge
becomes less copious, thin, and fetid; more purulent, and laudable.

Granulation and repair are established. But such amendment is not
to be reposed in implicitly. Anxious care is yet requisite ; for relapse
is by no means unfi-equent.

Treatment—As in hospital erysipelas, prevention is our chief object

;

and is to be obtained by similar means (p. 365). When the disease has
occurred, the treatment is of that kind formerly recommended for
sloughing phageda;na in general (p. 229). Locally, escharotics,t effi-

ciently applied, and repeated if necessary, followed by poulticing or
water-dressing, until sloughs separate, and healthy granulations appear.
Constitutionally, gentle yet effectual unloading of the primas vi£e

;

calmatives
; anodynes

; if need be, stimuli. Bleeding, or other power-

* Henneu'a Military Surgery, p. 220.

t Some use the potassa fusa botli ns an cscharotic and as a lotion ; first applying it in
substance

;
next day using it in solution, 3i. to §i. of water

; every day diminishing the
strength of the solution by four or five grains, to the fifth day, when the wound is simnlv
dressed. Brit, and For. Med. Chir. Rev. Oct. 1850, p. 5-16.

'
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ful antipLlogistic remedies, ai-e never warrantable ; and mercury is to

be avoided, as a poison. On arrest of the local disease, the constitu-

tional disorder often voluntarily subsides. By the chlorides of lime or

soda, foetor may be corrected.

See Pouteau, Oiuvres Posthumes, torn. iii. 1783 ;
Dussaussoy, sur la Gangrene des

Hopitaux, Geneve, 1787 ; Leslie, de Gangricna Contagiosa, Edin. 1805 ; Blackadder, on
Phagedtena Gangrenosa, Edin. 1818; Brauer, Observationes de Gangrajna Nosocomial!,

c&c. Lipsiae, 1820 ;
Ollivier, du Gangrene ou Pourriture des Hopitaux, Paris, 1822

;

Boggie, Trans. Med. Chlr. Ed. vol. iii. 1828 ; Hennen's Military Surgery, Lond. 1829

;

Liston, Lancet, vol. i. p. 57, 1844 ; Ballingall, Outlines of Military Surgery, p. 103,

Ediu. 1844.

FURUNCULUS, OR BOIL.

This is a limited inflammation of a small portion of skin and areo-

lar tissue
; ending in death of the latter, and accompanied by laudable

suppuration
; always of the sthenic type. It is not a mere pimple.

For that is but inflammation and suppuration of an obstructed seba-

ceous follicle. Nor is the term to be regarded as synonymous with

carbuncle. For that is more extensive originally, liable to spread

secondarily, and both generally and locally asthenic throughout;

sometimes, nay frequently, bringing life into serious peril. Whereas,

the boil is not only sthenic in itself, but rather indicative of a robust

and plethoric system. At all events, the attendant constitutional dis-

order partakes, more or less, of the true inflammatory type ; and re-

quires to be treated accordingly.

The aifection is most frequent in the young and middle aged ; and

in those who eat freely, and are liable to stomachic and hepatic de-

rangements. The most common site is where the skin is thickest, and

perhaps most removed from abstergence and ablution ; on the back,

shoulders, hips, back of the neck, and thighs.

Boils seldom occur singly, but are gregarious. The swelling is of

u conical shape ; its apex yellow ; its base hard, red, and exquisitely

painful. The pus is superficial ; the slough is at the base. Some-

times the slough, or core, as it is commonly termed, consists only of

areolar tissue ; sometimes a portion of the true .skin is implicated ; not

unfrequenlly an addition is given to its buUt, by commixture with

fibrinous exudation. If left to itself, the boil bursts at the apex ; and

the matter escapes by a single aperture. Sometimes this is suflicient

to permit a free passage to the slough, when loose ; more frequently,

it is insufficient for this purpose. On purulent discharge taking place,

the pain, heat, and surrounding swelling usually abate. But subsidence

is not complete, until .slough, as well as matter, has been oxlrudcd ;
the

former, so long as retained, acling the part of a foreign body, and

maintaining inflammatory di.sordcr.



CAHBlJxNCI.E. 371

The predisposing cause is derangement of the priinaj vise, and

consequently of secretion in general. The exciting is some direct

stimulus of the part ; as by a prick, scratch, or evulsion of hair. Not

unfrequently, no exciting cause exists; the predisposing, alone, is

sufficient.

Trecdment.—During the nascent condition of the inflammatory pro-

cess, fomentation is used ; with water- dressing, or poultice. On sup-

puration having occurred, an incision is made in the apex; sufficient

to ensure dischai'ge, not only of the pus, but of the slough also. If an

opening already exist, it is dilated ; for the like pui'pose. The part is

kept at rest
;
and, after ejection of the slough, the granulating wound

is dressed in the ordinary way. Constitutional treatment—not the

least important— consists of purgatives, followed by alteratives ; to

cleanse and rectify the primee vi«. And somewhat of the antiphlo-

gistic regimen should be enjoined throughout the whole process of cure.

To prevent relapse, experience speaks in favour of two very opposite

remedies
;

alkalies, and mineral acids ; the liquor potasste, and the

dilute sulphuric acid; given in small doses, three times a-day, and

continued for a considerable period. In each case, the ordinary gas-

tric indications will determine which class of remedies happens to be

the more suitable.

In addition to the references under Inflammation, see Berlen, de Furunculo, Gott.

1797 ; Jourdan, Article Furoncle, Diet, de Scien. Med. vol. xvii.
; Dupuytren, Legons

Orales, vol. iv. p. 109 ; Diet, of Pract. Med. Article Furunculav Diseases. See also

Biett, Cazenave, and other authors on cutaneous diseases.

ANTHRAX, OR CARBUNCLE.

This is more extensive, and altogether more important, than the
preceding. Inflammation, of an asthenic type, attacks the areolar
tissue

;
and this sloughs, at an early period of the invasion. The

.superimposed skin is secondarily, and less involved
; becoming gan-

grenous, only to a comparatively slight extent ; and not continuously,
but usually in small unconnected patches. Through the openings
thus formed, a fetid, sanious pus oozes out ; with portions of sloughed,
and disintegi-ated areolar tissue. The general swelling is flat, dark,
and spongy, A dull, burning pain is felt in the part

; ^nd, in the
early stage, is much increased by pressure. The surrounding integu-
ment is livid, painful, and swoln. According to Dr, Prout, a saccharine
state of the urine often co-exists.

Carbuncle is usually found in the same situations as furunculus

;

but, unlike it, is generally solitary. It may vary in size, from that of
a prune, to that of a soup plate. Progress is usually slow; and
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rdinarily limited to the surface. But, sometimes, the deeper parts
fe also involved ; so as to expose cavities, canals, and bones.
The constitutional symptoms are asthenic throughout ; at first of

Fig. 110.

a simply febrile and bilious character ; then shewing typhoid signs

;

and, as the hidden gangrene extends, tending rapidly towards prostra-

tion—more especially in the old—with hiccup, cadaverous countenance,

feeble pulse, delirium, and coma.

The disease most commonly occurs in those of middle age, or fur-

ther' advanced in life ; and especially in those who have indulged,

freely and habitually, in the pleasures of the table. It is not con-

tagious. The constitutional symptoms invariably precede. The local

change begins with a hard, painful swelling, mainly subcutaneous

;

which rapidly enlarges, with dark discoloration, and burning pain.

Vesicles form on the skin ;
and, on the cuticle giving way, the sloughy

apertures of the integument are disclosed, as formerly described.

Treatment,—Free and early incision is to be made, usually of the

crucial form, throughout the whole extent of the diseased mass. This

evacuates the purulent formation ; aiFords an exit for the sloughs, when

loose; and limits infiltration. But this is not enough. Potassa fusa

follows the bistoury ; and is used freely. By it, the dying pai-ts are

at once converted into a dead eschar ;
healthy separation is accelerated ;

and injury of the system, from absorption of the deleterious products

of humid putrescence, is almost at once arrested. And, furtiier to

Fig. 110. A common seat of carbuncle sliown ; in the one case occult ; in tlie other

open, exposing the infiltrated areolar tissue.
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ensure fulfilment of the last indication, the slough, as it loosens, is to

be carefully removed ; by knife or scissors. The practice seems severe

;

but no other will prove, in all respects, successful. And the more

advanced the case, the greater the necessity for its adoption. Less

pain is occasioned than might be supposed ; the greater part of the

cauterized tissues being already in a gangrenous state. Poultice is

applied till the slough is discharged ; then water-dressing, early medi-

cated to meet approaching debility.

Constitutional treatment is never thoroughly antiphlogistic. At
the commencement, evacuauts are necessary. For the stomach and

bowels ; an emetic, and purgation. For the liver ; mercury, cautiously

administered. Then, occasional alteratives ; as, perhaps, the hydrar-

gyrum c. creta. Tonics and stimuli are early requii'ed
; bark, wine,

ammonia, brandy, turpentine enemata
;
according to the features and

exigencies of the case. So long as the power of swallowing remains,

remedies ai'e to be persevei'ingly administered
; for, provided suitable

local treatment have been practised, patients often rally completely,

even though previously in extremis. Omit the use of the bistoury and

potass—and all constitutional care, however skilful and unwearied,

will not arrest the tendency to collapse, or avert a fatal issue.

These strong expressions, in favour of strong remedies, are of course

applicable only to the more serious and urgent cases. There are many
examples of the disease, in which the swelling is but small, and con-

stitutional disorder proportionally slight. In these, simple incision

suffices. In a day or two, the slough is discharged ; and granulation

advances favourably.

• In addition to tfie References under Inflammation, see Frank de Carbunculo, Heidelb.

1682 ;
Bordenave, sur I'Anthrax, Paris, 1765 ;

Larrey, Mem. de Chii-. Militaires, vol. i.

p. 104; Dupuytren, Legons Orales, vol. iv. p. 109; Diet, of Pract. Med. Article on
Furuncular Diseases.

DIFFUSE INFLAMMATION OF THE AREOLAR TISSUE.

This resembles the phlegmonous erysipelas ; but the skin is not
originally involved. In the subcutaneous areolar tissue, an asthenic
and rapidly destructive inflammation occurs ; causing profuse secretion
of thin, acrid pus ; which is extensively and dififusely infiltrated, entail-

ing the most ruinous consequences on the texture so affected. The skin
is undermined, or covers a mass of slough soaked in purulent secretion,

ere yet it has itself begun to inflame. Sooner or later, however, it does
undergo that process ; and this, occurring after loss of both mechanical
and vital support, soon overcomes vitality. It sloughs, to a greater or
less extent; and, on detachment of the dead portions, the gangrened
mass beneath is disclosed. There is no limiting fibrinous exudation
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of a plastic kind ; the surrounding tissues are all open and defenceless,

and may sulfer, by continued infiltration, to an almost indefinite extent

(p. 198).

Usually, this affection is connected with the inoculation of a specific

virus ; which has the doubly unfavourable effect of raising inflam-

mation, while vital power in both system and part—but especially in

the latter—is very much impaired. The bites of reptiles, stings of

insects, and punctures received during dissection, are familiar examples

of such exciting causes. Or the evil matter may come from within

;

not the less deleterious on that account. For example, urine, infiltrated

into the areolar tissue, is certain to light up an asthenic and rapidly

destructive inflammation there ; with speedy extension of the mischief,

by diffuse infiltration of the non-laudable inflammatory product ; and

the skin usually sloughs, early and extensively.

The symptoms of diffuse areolar infiltration, however caused, are

asthenic throughout. And never, even at the first, is there inflamma-

tory fever, as in phlegmonous erysipelas—the disease which it most

closely resembles. There are pain, tendei-ness, a puffy diffused swelling,

heat, and sometimes a sense of throbbing; but with no apparent

primary affection of the skin ; which retains its normal hue, and may
seem even paler than the surrounding parts. Very soon the swelling,

increasing fast, causes tension of the integument ; and speedily there-

after the skin reddens, inflames, and stands much in danger of perish-

ing ; by sloughing, ulceration, or both. When the surface has given

way, discharge is profuse, thin, offensive, often bloody, and mingled

more or less with the disintegrated areolar tissue.

Constitutional symptoms immediately follow the first accession of

the local ; and rapidly increase in severity. They are those of consti-

tutional irritation ; and tend strongly to the typhoid character (p. 112).

Treatment.—The nature of the inflammation is such as to afford no

hope of its arrest, before the suppurative crisis has been attained.

Leeches and punctures are of no avail; there is no time suitable for their

employment ; the morbid change almost at once reaches suppuration ;

and herein again, therefore, the affection differs both from erysipelas,

and from the ordinary inflammatory process. A certain amount of

areolar tissue must be broken up and perish ; treatment can only miti-

gate the mischief already done, and prevent its further extension.

Incision is to be freely made ;
throughout the whole extent of the infil-

trated part. Or, if the infiltration be so situated as to render such ex-

tensive cutting unsafe and inexpedient, at least let the wound be free,

early, and dependent. The infiltrating fluid escapes, tension is relieved,

and a sufiicicnt drain is left for the continued secretion, with space and

freedom enough for discharge of the parts already destroyed. Tlie

subsequent local management, and the constitutional treatment through-
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out, are to be conducted on precisely the same principles as in the ad-

vanced cases of phlegmonous erysipelas ; in which similar injury has

accrued to both part and system (p. 362).

For the Literature, see Inflammation and Erj'sipelas; ef5pecially Travers on Consti-

tutional Irritation, Part I.

ENTOZOA WHICH AFFECT THE INTEGUMENT.

In the West Indies, a small insect, the Chigoe (Pulexpenetrans), lodges

in the areolar tissue of the foot, and breeds there, causing great

itching of the part ; and forming a small cyst, which enlarges into a

subcutaneous swelling, about the size of a pea. Treatment consists in

extraction of the cyst, entire ;
otherwise, serious inflammation is apt

to ensue. To ensure thorough extirpation, the use of an escharotic

may sometimes be expedient.

In China, India, Africa, and other hot climates, the Chiinea worm

(Draciincuhis, or Filaria medinensis) troubles mankind ;
lodging, like the

other, in the subcutaneous areolar tissue ; having probably penetrated

the skin when small. As it grows, a painful and itchy swelling forms
;

sometimes corded ; sometimes like a varicose vein ; sometimes more

diffuse, like an abscess. Ultimately, suppuration takes place, the skin

gives way, the animal is partially exposed, and a painful festering sore

remains. While the animal is merely enlarging in bulk, the disturb-

ance it occasions may be but slight ; but when tlie period of repro-

duction arrives, it seeks to perforate the skin, and causes furunculous

excitement. If injured then, a milky fluid is found to exude from it,

which, under the microscope, shews myriads of young worms.* So
long as the worm retains its lodging, inflammation continues ; and may
become serious by intensity and diffusion. To prevent this, and obtain

healing, it is necessary to extract the animal ; not at once, but gradu-
ally. A portion, having been exposed, is attached to a small roll of
plaster, or other suitable substance ; and by gradually winding it on
this roller, day by day, the creature is removed entire. An attempt
at immediate extrusion is sure to fail; the worm breaking short,

growing again, and reproducing the inflammatory evils.

TUMOURS OF THE INTEGUMENT.

Warts are of two great classes; Simple and Malignant. The
.simple are considered to be prolongations of the papillcB, chancred
somewhat in structure as well as hypertrophied

; sometimes flat and
diffu.sed ; sometimes prominent, and cylindrical in form. When situate
on the outer part of the body, the investing cuticle is thick, rough,

' JIaisonneuve. Lancet, No. 1119, p. i,ij,3.
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and dry. On the inner part of the body, and more especially when
opposing surfaces are affected, as in the thighs and nates, the cuticle is

thin and delicate ; and a serous discharge is exhaled.

These formations may again be divided into Common and Specific.

The former of spontaneous origin, uncon-

nected with any apparent cause ; usually

dry ; and non-contagious. The latter de-

pendent on venereal or other poison ; humid

;

and contagious. Sometimes these latter

attain an enormous size.

The vitality of such structures is weak

;

and occasional touching with a minor

caustic—such as nitrate of silver, aromatic

vinegar, a solution of corrosive sublimate,

powder of savine, &c.—suffices for their

destruction. If the form of the wart be

suitable, a more summary process of removal may be accomplished, by

knife, scissors, or ligature. The lai'ge venereal warts bleed copiously

when excised.

"Warty formations are frequently of a malignant kind, in the aged ;

and are most commonly situated on the face. The wart is of an angry

and irritable character ; and soon degenerates into cancerous ulcera-

tion, surrounded by more or less cai'cinomatous deposit. The remedy

is free removal by excision ; if possible, before open degeneracy has

been fully established. All warts of the face, indeed, should be re-

moved ; at whatever age, and however simple their nature may seem to

be; all being most prone, ifnot certain, to degenerate in advancing years.

Fig. ui.

The skin is liable to simple Hypertrophy ;
extending over a con-

siderable surface. The texture becomes rough

and open ; the rugae and markings are lai-ge

and broad ; and the sebaceous follicles are

unusually distinct. Pressure, and the use

of iodine, suffice at least to arrest increase of

growth ; and considerable diminution may

even be effected. Should the bulk be great,

and prove troublesome, the changed texture

may be removed by incision ; either wholly

or in part. Being a simple hypertrophy, and i

not a true tumour, partial removal does notj^?

entail reproduction. FiR.iia.

Fig. 111. Warts on tho penis.

Fig. 112. The summit of a impilln from an epidermic growth, the result of a burn.

ICiieh papilla consisted externally of numerous epidermic scales distinctly nucleated, com-

pressed together, rntcrnally it was composed of fihrnns vascular tissue.—nitNNKTT.
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Hypertrophy of the skin, however, is more frequently associated

with a similar condition of the subcutaneous adipose and areolar tissues

;

constituting a species of Lipoma. To this, the integument of the face,

especially of the nose and cheeks, is subject. At the same time,

there is much discoloration of the skin by constant passive con-

gestion. The cure is, removal by careful dissection ; the general health

being at the same time attended to. Usually, there is a great neces-

sity for alteratives, and regulation of diet.

The n£Evus and erectile tumour, carcinoma and cancer, are often

met with in the integument ; amenable to the ordinary rules of treat-

ment. And the encysted tumours, as we have already seen, are

usually situated on the surface.

See the Literature of Tumours.
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CHAPTER 1\.

AFFECTIONS OF THE SEROUS AND MUCOUS MEMBRANES.

These belong rather to the department of the physician, than to that

of the surgeon ; still it is necessary to notice them shortly here, surgery

being not unacquainted with both their immediate and remote conse-

quences.

The Inflammatory Process affecting Serous Membrane.

Serous membranes are especially liable to assume the inflammatory

process ; with or without a direct exciting cause. The process varies,

according to circumstances, in its kind and degi-ee ; and, as it varies,

so do the results. Under all circumstances, it is apt to spread widely

and rapidly, by continuity ; and in all acute cases the constitutional

symptoms are severe. Usually, also, much local pain attends.

At first, the natural secretion may be diminished, or arrested
;

aftei'wards it becomes more profuse, containing fibrin, and also a greater

proportion of albumen than is usual (p. 101). The balance between

deposit and absorption may, in the outset, scarcely be overborne; but

very soon accumulation is begun, and advances ;
constituting drojj-sy.

Such accumulating fluid departs more and more from the healthy

standard ;
ultimately becoming puriform, and often containing more

or less of true purulent admixture. But the membrane itself under-

goes important .change ; at first injected and spongy, afterwards en-

larged and roughened ; and often coated, more or less tliickly, with

plastic exudation which becomes organized, and variously modified

in structure, as formerly mentioned (pp. 103 and 106). In chronic

disease, of a mild type, simple thickening and opacity of the membrane

take place, accompanied with more or less effusion ; as is frequently

observed in tlic arachnoid.

By the serous accumulation, drop-sy is produced ; and injurious con-

sequences may ensue, on account of the mere bulk of (he effusion

;

independently of other circumstances attendant on the morbid process.

By tlic plastic exudation, opposing surfaces may be united and incor-

porated ; sometimes producing Iiarm, as when the licnrt adheres to its
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pericai'diuni, or the lung to the pleura costalis ; sometimes, howevei-,

productive of much benefit, as when the bowels so cohere on their

serous surfaces as to prevent purulent irruption, or fecal extravasa-

tion, into the general peritoneal cavity. It is seldom that acute drop-

sical accumulation occurs, without plastic change in the membrane

;

it is not uncommon, however, for agglutination of opposite serous sur-

faces to take place, even extensively, with but little accumulation of

serum.

While the serous tissue is especially liable to produce abnormal

deposit of both serum and plasma, and while also the formation of pus

is not uncommon in connection with altered membrane and dropsical

accumulation, the higher results of inflammation—ulceration and gan-

grene—are fortunately rare. The latter is seldom observed unless

when extending on a large scale, and in an acute form, from other

parts ; against the former, serous membranes are specially endowed,

like all fibrous tissues—as foi'merly stated (pp. 116 and 178).

The connection of diseases of the serous membranes vsdth surgical

practice is very apparent, in relation to wounds and other injuries of

the head, chest, and abdomen, and in the management of hydrothorax,

empyema, and ascites. The treatment of acute disease is conducted on

ordinary antiphlogistic principles.

The Injlaminatory Process affecting Mucous Membrane.

The mucous is liable to inflammatory change, perhaps still more
frequently than the serous membrane. The results are more various.

Simply inflaming, the membrane is congested and swoln ; at first

dry, afterwards pouring out an increased and vitiated secretion. The
submucous areolar tissue is occupied by serous or fibrinous deposit

;

and, in the more severe cases, extravasations of blood are sometimes
found. The surface of the membrane is altered, becoming rough and
spongy ; the papillaj are enlarged and prominent ; and the follicles are

swoln, with diminished orifices. Sometimes the general SAvelling, by
submucous efi"usion, is very great ; and may be productive of the most
serious consequences, as in oedema glottidis (p. 84). The increased
secretion soon changes from the simply mucous character ; be-

coming opaque and glutinous, afterwards puriform, and ultimately

purulent. In acute and severe cases, such discharge is often of
a greenish colour, and may be mixed with blood ; as in gonorrhoea.
Sometimes the discharge contains much blood, or may even seem en-
tirely sanguineous ; as in acute cystitis

;
where, however, there is often

ulceration. Intense exacerbation of the afiection may temporarily arrest

all discharge (p. 90).

A spreading inflammatory process, of an erysipelatous character, is
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not unfrequent
; arising, apparently, from the same predisposing and

exciting causes as erysipelas
; and, in fact, often associated witli that

disease. It, too, is liable to be attended with great swelling ; and may
extend over a large amount of membrane.

While serous structures often produce false membrane, this result

is comparatively rare in the mucous surfaces. And yet, in certain

parts, it is not uncommon ; as in the air passages, especially the larynx

and trachea. From the bladdei', too, false membrane, even of large

extent, has been thrown off ; and from the lining of the intestines,

similar productions are by no means unfrequent. Such exudation,

however, differs greatly from true plasma ; inasmuch as it is separated

from the membrane by viscid mucous secretion, and is seldom vas-

cularized, or incorporated with the original tissue. It is sometimes

patchy and thin, originating apparently from the follicles, as in

Diphtherite ; sometimes thick and tubular, as in croup, and tubular

bronchitis. The serious consequences of such formation, in any part

of the air passages, can be readily understood.

Suppuration, it has been already stated, is a common result of mu-
cous inflammation, while the membrane is yet entire ; as in gonorrhoea.

But frequentlythe membrane does give way. Pustules form ; often in the

follicles ; as similar formations occur in the analogous texture of the

skin. The pustule breaks, and ulceration follows, with purulent dis-

charge ; the raw surface consisting of many isolated points, or of one

continuous breach made by pustular coalition. Such changes are most

frequently observed in the intestines, and in the mouth and fauces ; in

the latter situation they are termed Aphthae. Ulceration, however, is

not always of pustular origin. It may originate fi-om intense inflam-

mation, as in other textures ; spreading both in depth and surface

;

often accompanied with great constitutional disturbance, as in dysentery;

and even when healed, producing serious consequences, by contrac-

tion or other alteration of the affected part—as in the bowel or urethra,

and in the gullet or windpipe. Or changes may take place exterior

to the part, requiring subsequent surgical operation ; as in the case of

fistula in ano, induced by ulcer of the rectum. Or the result may be

immediately fatal ; as in perforating ulcer of the stomach or intestine.

In some cases, however, comparative proneness to ulceration, Avhen

contrasted with the serous membrane, is no disadvantage ? as in the

evacuation of abscess which has been baulked in the natural effort of

reaching the integumental surface (p. 178). In the intestine, and also

in the windpipe, ulceration is often the result of tubercular deposit.

Intense asthenic inflammation may terminate in gangi'ene of the

membrane ; as in the worst form of Cynanche, and in some oases of

Dysentery. This result, however, though more common than in serous

membrane, is still, in reference (o otiicr (issues, conipara lively rare.
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The chronic inflammatory process, aiFecting the mucous and sub-

mucous tissues, often produces serious alterations of structure. The

papillae and follicles undergo enlai'gement and permanent change ; the

membrane is thickened ; and by such thickening, but mainly by sub-

mucous deposit, contraction of the canal occurs. Or ulceration may
take place, slowly advancing; by perforation, endangering life; or,

by contraction in healing, compromising the functions of the canal.

The treatment of inflammatory affections of mucous membrane is

conducted according to general antiphlogistic principles. In the simpler

forms, in accessible parts, great benefit is derived from light use of the

nitrate of silvei", as in similar affections of the skin (p. 148). Fibrinous

results may urgently demand surgical interference; and so may the

cedematous ; as in the windpipe. Ulceration, too, as already stated,

may lead to operation ; and contraction by mucous change and sub-

mucous deposit is the subject of daily manipulation, in the case of

stricture of the urethra. Such matters, however, will be more suitably

discussed hereafter.

Tumours of Mucous Membrane.

To these the term Polypus is applied. They are of various kinds.

1. The Simple Mucous. 2. The Cysto-mucous. 3. The Fibrous.

4. The Medullary. Sometimes, but rarely, the structure is Carcino-

matous. The first two are simple in structure, and benign in tendency.

The third is of doubtful character, and prone to degenerate. The last

is most malignant.

1. The Simple, Benign, Mucous Polypus differs but little, in appear-
ance, from the original texture in which it is produced ; and of which,
indeed, it is but an hypertrophy. In structure, it is softer and more
pulpy ; less vascular, only a few sluggish vessels being seen coursing
on its exterior ; of paler hue, and of

much less sensibility. The mass is

pyriform, attached by a narrow peduncle.

They seldom occur singly, but in clus-

ters ; the majority, however, being for

a time held in the background, by one

or two large tumours, which fully oc-

cupy the space in which they grow.

The attachment does not extend to a

greater depth than that of the mucous

membrane. They are most frequently

found in the nasal passages; in the uterus

they are common ; more rarely they are connected with other parts

Fig. 113. Simple raucous polypi, seen growing in the nasnl passages.



.382 POLYPUS.

of the genito-iirinary system ; and the respiratory and alimenlaiy

canals ai-e not altogether exempt.

Treatment is by evulsion. The tumour is laid firm hold of by for-

ceps, at its narrow neck, as close as possible to the point of attachment;

and, by a twisting movement, combined with that of gentle pulling,

the attachment is torn away, and the part removed. There is no re-

production ; but there may be an appearance of it. For some of the

small polypi—formerly compressed, and squeezed close to the roots of

the larger—now expand and grow apace. The disease is reproduced,

doubtless, though not by return of the original tumour; and of this

circumstance it is necessary to apprise the patient to prevent disap-

pointment. The hemorrhage that follows is slight ; and is easily re-

strained by pressure. No violence is necessary, in the evulsive effort.

It is besides inexpedient
; tending to tear away an unnecessary extent

of membrane, perhaps with a portion of subjacent bone, and also to

augment the hemorrhage. If the polypus be large, and situated un-

favourably for the use of forceps, its neck may be included in ligature

;

so as to cause sphacelation of the mass.

2. The Cysto-mucous Polypus may be original ; or the preceding

form, by long endurance, may change into this. The structure is not

homogeneous ; but contains cavities, filled with clear, glairy fluid. The

colour is paler ; at the fundus, often of a whitish hue, like an oyster.

The texture is more dense
;
especially at the parietes of the cysts,

which are sometimes almost cartilaginous. The form, attachment,

tendency and treatment, are the same as in the benign form. This

variety seldom occurs but in the nostrils.

3. The Fibrous Polypus.—This is of the same structure as the fibrous

tumour(p. 278); invested bymucous membrane; of a cylindrical shape;

and attached by a broad base—a little less extensive than the apex of

the tumour—'not only to the mucous membrane and subjacent tissue,

but, in the case of the nostrils, also to the periosteum
;
indeed, it may be

said to be connected with the bone itself. Like the preceding varieties,

it is the seat of little or no pain, and proves inconvenient chiefly by its

bulk and position. But, while the others seldom if ever degenerate

into the medullary or other malignant formation, this is prone to do so.

Early removal is therefore expedient. If the neck be unusually narrow,

the shape being more pyriform than is its wont, deligation may be em-

ployed. But, in the majority of cases, excision is demanded ; it being

most expedient that no remnant of the morbid structure should be left,

lest reproduction ensue. And in order to cflfcct this thorough removal,

preliminary incisions, perhaps severe, ai-e requisite in certain situa-

tions ; as will afterwards be shown. The fibrous polypus most fre-

quently occurs in the nostrils, and in the uterus; sometimes in the

pharynx, rectum, and vagina.
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i. The Medullary Polypus may be a degeneration of the fibrous ; or

of original formation. Most frequently it is the latter. Occasionally,

it is associated with carcinoma. It follows the usual course ;
and, Avhen

original, no hope of cure need be entertained. Its most frequent sites

are the nares, antrum, pharynx, and oesophagus. In some few cases,

when the formation is yet recent and apparently limited, and when it

ha.s been of secondary origin, free removal of all suspected as well as

of all implicated parts may be warrantable. But, in the great majority

of cases, palliation only is within our reach ; and we should attempt

no more.

Similar observations apply to the nature, progress, and treatment

of the carcinomatous growth ; which is more rare in connexion with

mucous membrane.

See Gendrin, Histoire Anatomique des Inflammations, vol. ii. Paris, 1826 ; Breton-

neau, de la diphtberite, &c. Paris, 1826 ; and Bayle, Diet, des Sciences Medicales, Article

CEdeme de la Glotte. See also the general references under Inflammation and Tumours.
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CHAPTER XIL

AFFECTIONS OF THE PEEIOSTEUM AND BONE.

To the inflammatory process occurring in the investing membrane of

bone, the tei-m Periostitis is applied ; in the substance of the bone itself,

that of Ostitis, But be it understood that these terms are not synony-

mous with true inflammation of the tissues affected, but include the

whole range of the inflammatory process, from its first and slightest

commencement, up to its highest and most destructive result.

According to the issue, various names are applied :—Plastic matter

may be exuded, causing Node or Hypertropluj of bone ; absorption may
occur, causing either general Atrophy, or local loss of substance ; sup-

puration. Abscess of bone
;
ulceration. Ulcer ; ulceration of an intract-

able and peculiar kind. Caries ; death of bone, Necrosis.

Periostitis.

This may be the result of direct external injury, as by a wound or

blow ; and then its character is usually acute. Or it may originate

from intei'nal causes ; and from none more frequently, than from a

vitiated state of system induced by venereal taint, or by imprudent and

unnecessary mercurialism. Then its progress is usually more chronic.

Or internal causes may be combined with external ; the former pre-

disposing while the latter excites. Mercurialism may co-exist, for

example, with exposure to untoward atmospheric influence ; and, in

such circumstances, the disease may partake of both the chronic and

the acute characters. The periostitic patient is generallj"^ at, or above,

the middle period of life.

Sometimes the affection is of secondary invasion ;
extending from

the bone, even in its interior ; or a prolongation of tlie process spread-

ing deeply in the soft parts.

Fibrous tissue, such as periosteum, is not particularly prone to

assumption of the inflammatory process ;
nor, when assumed, does that

process tend to rapid and deleterious advance, provided it be limited

to that tissue. How rarely, for example, does suppuration occur in

purely rheumatic affections, however acute; and we have repeatedly
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seen how comparatively diHiciilt it is for ulceration to seize on any

fibrous investment. But the process, if at all acute or considerable, is

seldom limited to the tissue originally affected ; both the subjacent and

the superimposed tissues become involved ; the ordinary inflammatory

results proceed both above and beneath ; and on these, in the latter

situation, the unyielding nature of the fibrous tissue reacts most un-

favourably, causing much aggravation.

Periostitis, whether chronic or acute, is from the first usually

attended with great pain ; on account of the unyielding nature of the

tissue aflfected. And when, in the acute form, the affection has reached

the subjacent bone—as very early happens—then pain becomes excru-

ciating. For the inflammatory process is more active in the textures

secondarily involved
; tendency to exudation is much increased ; and

this, being confined on either aspect by periosteum and bone, sadly

aggravates pain, at the same time hurrying on the higher and more
destructive results of inflammation. Along with pain, there is great

intolerance of pressure; the lightest touch adding much to the

suffering. Swelling is not great ; but from the first tense, and very

perceptible to both sight and touch, especially to the latter. At first

the skin is pale, lax, and uninvolved in the painful swelling beneath
;

sooner or later, however, swelling becomes more diffuse and general,

and the integument grows tense, red, and tender. All the symptoms,

but more especially the pain, undergo nocturnal exacerbation—as

happens in most affections of the hard textures ; and the aggravation

is not least distinct in those cases which are most chronic in their

nature. Day is the period of waste ; night, that of repair. The
inflammatory process, in its lower grades especially, may be considered

as analogous to thelatter function—nutrition in an exalted and perverted

form; its nocturnal exacerbation, therefore, may be regarded a.s but

obedience to a general law. It is probable that the inflammatory pro-

cess, wherever situated, undergoes this nocturnal change ; but the

occurrence is naturally most marked in affections of unyielding textures,

where decided increase of turgesccnce and exudation must be accom-
panied by corresponding aggravation of pain.

Periostitis is invariably accompanied by important constitutional

symptoms. If the affection be acute, there is much inflammatory
fever. If slow and chronic, there is palpable derangement of health,

of a corresponding type. The patient grows pale, weak, and thin
;

loses his strength, spirits, and appetite
;
sleep is broken, or altogether

dispelled, by the nocturnal exacerbations ; constitutional irritation is

plainly developed ; it assumes the hectic type, and may advance to

most formidable severity.

The membrane is found changed; thickened, and increased in

vascularity; softened in the acute form, dense in the chronic; in the
•2 V



386 PERIOSTITIS—NODES.

acute loosened from its connexion with the bone, in the chronic

adhering to it with unnatural firmness. Exudation takes place on

both its aspects ; diffuse exteriorly, limited towards the bone. In the

latter situation, if the process proceeded no higher than active con-

gestion, the fibrinous deposit, being more or less plastic, may become
organized. A distinct, firm, tender swelling results ; termed Node.

This consists of thickened periosteum, having in and beneath it plastic

fibrin, which is undergoing organization ; exuded partly from the

periosteum, partly from the corresponding surface of bone secondarily

involved. And, unless either absorption return in great activity, so

as to remove all excessive deposit, or true inflammation supervene to

undo organization, that latter process not only advances to completion,

but the fibrin makes transition to bone ; the swelling then becoming

less painful, more defined, hard, and unyielding. According to Mr.

Goodsir, the periosteum, when raised by exudation beneath, " drags

out or extends the processes which stretch from its internal surface

into the superficial Haversian canals ; and as the texture which oc-

cupies the canals is the formative organ of bone, these retracted pro-

cesses are the centres from which new deposits of bone proceed."**

In the simply fibrinous state, the swelling is termed a recent or In-

flammatory node ; when ossified. Chronic, or Confirmed.

When the node is connected with venereal taint of the system, it

is termed Syphilitic ; when the result of mercury. Mercurial. Often

there is a combination of the two, Mercurio-Syphilitic. These forms,

especially the first, are usually more circumscribed and abrupt, and of

a rounder form, than those nodes Avhich are not connected with such

predisposing cause.

On the cranium, ordinary nodes do not form. And when under the

influence of syphilis, patches of the pericranium become affected by

inflammatory disease, the result is either mere thickening of the mem-
brane ; or unhealthy suppuration beneath it, with subsequent involve-

ment of the bone in ulcer, caries, or exfoliation. To such cases the

term Soft node is sometimes applied.

When the process is acute and has extended from periosteum to

bone, with exudation between, inflammation and suppuration are

always likely to occur ; the liquor sanguinis is no longer plastic, but

degenerates into purulent formation. And such formation, happening

between two most unyielding textures, induces aggravation of all the

symptoms. The natural progress of the acute abscess outwards is ar-

rested by the non-ulcerating fibrous investment; the areolar connexions

between the periosteum and bone arc broken up ; and the abscess

extends laterally, notwithstanding the limiting fibrinous deposit—the

bone becoming more and more stript of its membrane. The inflaming

• Monthly Journal, Feb. 1850, p. 103.
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bone, from tlie pressure of accumuliiting pus, becomes disintegrated

by ulceration, at the point or points most compressed; or, being at

once inflamed and deprived of its nutritive membrane, it is not unlikely

to perish under the complication of evils, and become necrosed.

In acute periostitis, such destructive results may follow in the course

of a few days ; the system at first oppressed by grave inflammatory

fever, subsequently exhausted by hectic. In the chronic form, weeks

and months elapse, with but little change in the symptoms, or apparent

alteration in the structural results ; but with a frame gradually yet

plainly yielding before the continued irritation. In the latter class of

cases, the membrane is found much thickened, dense, and increased in

vascularity ; the bone corresponding is unusually adherent, opened out

in texture, and roughened by nodules of osseous deposit.

In scrofulous patients, chronic pei'iostitis is common in the extre-

mities ; often involving the whole girth of the limb, for some extent

;

and producing such firm hard swelling as may be mistaken for solid

enlargement of the bone itself. In children, the phalanges of the fingers

are specially liable to this affection. Wherever situated, it is seldom

accompanied by urgent symptoms ; and it is amenable to constitutional

treatment suitable for opposing the predisposing cause ; cod-liver oil

proving particularly valuable.

In the neighbourhood of a joint, periostitis is apt to extend to the

synovial membrane ; from the tibia to the knee, for example ; a serious

complication.

Near the hip-joint, on the posterior part of the pelvis, Mr. Stanley

has observed periostitis to be peculiarly severe ; when occurring as

a secondary affection after parturition. In its symptoms, it simulates

morbus coxarius ; and is apt to be mistaken for it. Unless actively

and early treated, suppui-ative involvement of the bone may hardly be

avoided.

Periostitis over the trochanter major also simulates hip-joint disease.

And in this case, too, the bone is liable to suffer secondarily ; inflam-

mation in it ending in troublesome suppuration and necrosis.*

Examples are not wanting of the whole skeleton having been
involved in periostitis. Such cases, whether chronic or acute, ai-e

obviously of a most formidable character, and can hardly be expected

to have other than a fatal termination. But, usually, the disease is

limited to one chain of bones, to one bone, or to a portion of one bone.

The parts of the skeleton most liable to be affected are those most
exposed to external injury, whether by mechanical violence or atmos-

pheric exposure ; the shin of the tibia, the ulna, the clavicle, the

sternum, and the bones of the cranium, especially the frontal. In all

aggravated cases, either mercury or syphilis is usually much to blame
;

* Stanley on Diseases of Bone, p. 349.
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and the worst cases are those whicli occur in scrofulous patients, who
have suffered from both the venereal disease and its supposed specific.

The triumvirate of mercury, syphilis, and scrofula, is sadly inimical

to health
; many and serious diseases are liable to be induced ; and

of these, aggravated periostitis is one.

Treatment.—It is customary to state that function, healthy and morbid,

proceeds with comparative slowness in bone and its investing mem-
brane ; but such is dangerous doctrine, and may lead to inert and
injurious practice. It is surely no tardiness of progress which in a

few days, from simple inflammation of the periosteum, brings abscess,

ulcer, and necrosis—one, or other, or all. In truth, no disease calls

more loudly for active and energetic treatment than acute periostitis

;

for by such treatment alone can disaster be avoided. At the very

outset, leeches are to be applied in large numbers; counted rather by

tens than units ; and in the robust, young, and previously healthy,

general bleeding may also be practised. Our object is to make a full

and decided impression on both part and system ; so as to avert the

disease Avhile there is yet time to save structure. The part is kept

raised, relaxed, and rigidly at rest ; and hot fomentations are diligently

applied. Other antiphlogistics are not forgotten
;
starvation, antimony,

purgatives. And disease having been thus subdued, its results usually

disappear ; gradually yet satisfactorily. If not, discussion is to be

expedited by counter-irritation, and the internal administration of the

iodide of potassium ; making sure, however, that acuteness is sub-

dued, before such remedies are adopted.

Sometimes the inflammatory process seems to be partially arrested,

yet does not decline ; a tense and painful swelling remains unabated,

and on the contrary tending still to increase. It is plain that relief

of tension would be a most important indication in such circumstances.

For a similar state of matters, unconnected -with bone, we would

fi'eely practise incision ; tension would be at once relieved, and disease

would speedily decline ; the wound would suppurate, and its margins

perhaps slough, but granulation and closure would speedily follow.

Here, however, similar procedure would be rash and untoward.

Tension would doubtless be relieved ; but, with suppuration, which is

inevitable, would certainly come either ulceration or death of the

bone; the very results which we seek to avoid. Direct incision,

therefore, is plainly unwarrantable. But, by inserting a fine bistoury,

or tenotomy needle, at a little distance from the tense part; passing

it ever, cautiously, beneath the integument; then turning and press-

ing its edge, so as to divide the tense membrane wholly to the desired

extent
; cautiously withdrawing the instrument, so as to make a val-

vular, oblique, and subinteguraental wound ; and finally closing the

single integumental puncture immediately, with isinglass plaster, or
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collodion—in fact by completing the wound so as effectually to pre-

vent introduction of atmospheric influence, and thereby obviating the

chief risk of suppuration—we may obtain diffusion of the swelling,

relieve tension, and so facilitate both resolution of the process and

discussion of its results. This manoeuvre, however, requires skill and

caution in its performance ; and even with these is not wholly devoid

of risk. It is therefore not to be indiscriminately employed, but

should be reserved for those cases which otherwise prove obstinate,

and in which aggravation and suppuration seem imminent.

When matter has formed, acutely, beneath the periosteum, direct

incision cannot be too early had recourse to. The part is to be treated

as in ordinary acute abscess. By no other procedure, can the mis-

chief threatened to the bone be either limited or averted. Abscess

having already formed, subintegumental wound is unnecessary ; further,

it is inexpedient, as insufficiently evacuating the pus. If the wound

be early, simple ulceration only will have taken place ; on evacuation

of the abscess, ulceration quickly subsides, its cause having been re-

moved ;
reparative effort then commences, and advances harmoniously

with granulation ; and hard and soft parts cicatrize together. If in-

cision be delayed, the ulcer not only deepens and extends, but is apt

to degenerate, and prove slow to heal ; or necrosis may occur to a

greater or less extent.

But it is plain that this practice, so obviously beneficial in the case

of acute abscess, is never to be employed, unless when the indications

of such a state of matters are most distinct and satisfactory. Only

when the tactus eruditus, and other signs of suppuration, convince us

that pus is really in some quantity accumulating between the perios-

teum and bone, is direct incision at all advisable,

A most formidable example of acute inflammation involving both

periosteum and bone, probably originating in the former, not unfre-

quently occurs in young persons, after injury of the extremities. A
kick or blow has been sustained on the shin, for instance. Intense

pain follows, accompanied with rapid swelling, over the whole tibia

;

there is great intolerance of firm pressure, the skin is white and normal,

the subcutaneous areolar tissue is cedematous; constitutional disturbance

is inflammatory and intense. Blood, oil, serum, unhealthy pus, are

fast accumulating beneath the periosteum ; the tibia is stripping rapidly
;

and the neighbouring joints may become suppuratively involved.

General necrosis is inevitable. Nothing but free and timeous incision

can limit disaster. Nothing can prevent it. A.nd the probability is,

that early amputation will be required to save life.

In chi'onic periostitis, wc begin with leeching; but in a gentler way
than in the acute form ; not so much with the view of arresting or

resolving disease thereby, as in order to pave the way for its more appro-
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priate remedy—counter-irritation. A lew leeches suffice ; followed by

fomentation
; accompanied by rest, attention to posture, and a careful

diet. Blisters then follow in .succession ; or perhaps varied occasionally

with liniment of croton oil ; and accompanied by the internal admini-

stration of the iodide of potassium, in full doses. By this medicine, rest,

and counter-irritation, the greater number of cases will be satisfactorily

subdued. Sometimes, on account of peculiar obstinacy, more potent

counter-iri'itation may be expedient; the hot iron may be applied

cautiously over the part. Should the iodide of potassium inter-

fere much with the stomach, or seem to have lost its effect by habitual

use, it may be either combined with or temporarily superseded by

sarsaparilla.

Cod-liver oil, as already stated, is an excellent remedy in chronic

affections suspected to be of scrofulous connexion. In syphilitic and

mercurial cases, the iodide of potassium has a wondrously remedial

power ; in large and sustained doses. Not unfrequently its action may
be truly termed specific.

Occasionally pain continues severe, more especially at night, not-

withstanding perseverance in such treatment; and in these circum-

stances it becomes advisable to give mercury, even although the case

be one in which previous mercurialism is held to be the cause of the

very evil now contended with. By many the bichloride is considered

the preferable form in such cases ; given cautiously, in doses of a

twelfth or sixteenth of a grain, thrice daily ; either simply in solution,

or in pill with sarsaparilla and guaiac ; its use to be discontinued, so

soon as the symptoms have satisfactorily given way. The iodide of

mercury, too, is suitable. But, as a general rule, mercury in any form

is never to be given in periostitis, especially so as to produce a con-

stitutional effect, unless other and safer means have proved unavailing.

That mineral, we well know, is as likely to cause as to cure.

Neuralgia of the Periosteum.

This membrane is sometimes the seat of neuralgic affection. It

may folloAV amputation ; it sometimes results from a comparatively

trifling injury. The part affected is usually of no great extent. The skin

is free from redness and swelling, but very sensitive ; there maybe no

apparent change of structure, in either periosteum or bone ; but in the

former texture severe pain is, felt, varying and intermittent—in short,

presenting all the usual neuralgic characters. Rest, endcrinic applica-

tion of the nitrate of silver, and the intcnuil administration of iron, bark,

or some other of the many remedies held available in neuralgia, con-

stitute the treatment. This failing, benefit may perhaps be obtained

from (he lodgment of a seton over the affected part.



HYPEUTUOPHY AND ATKOPIIY OF BONE. 391

Malignant Disease of the Pei'iosteum.

Mr. Stanley believes that he has observed malignant fungus spring-

ing from the periosteum of the shin, which had been long and repeatedly

the seat of inflammatory aiFection. The fungus was, in some instances,

soft and flocculent on the surface, with a firm, greyish, gelatinous base ;

while in others it consisted of firm gelatinous substance throughout.

Usually it was very sensitive ;
and, when injured, bled freely.

Malignant disease of this character, and in this situation, is certainly

not uncommon ; but there is room to doubt its invariable origin in

the periosteum. In not a few examples, this tissue may be but second-

arily involved.

However originating, the disease follows the ordinary course of

malignancy, and the only remedy is by early amputation ; ere yet the

lymphatic system has shewn itself involved.

Hypertrophy of Bone.

Bone is liable to simple enlargement, by excess of growth ; slow,

painless, and independent of the inflammatory process. Long bones

are thus inci'eased in thickness ; and may be elongated also ;
producing

both deformity and lameness, and simulating other affections—as dis-

ease of the hip-joint, arid curvature of the spine. When the affection

occurs in short bones, more serious results may follow. The superior

maxilla, for example, may enlarge so as to obliterate the antrum and

the nasal passages; also encroaching on the orbit, and displacing the

eye. And, in such circumstances, extirpation of the hypertrophied

bone, either in whole or in part, has been seriously contemplated.

After partial removal, return of the growth need not be dreaded

;

and therefore in most cases where surgical interference is deemed expe-

dient, total extirpation of the offending part will not be necessary.

This is common to all hypertrophies. In simple enlargement of the ton-

sils, for example, it is not necessary to dig out the whole gland, but

merely to slice away the protruding part.

Atrophy of Bone.

Interstitial absorption may affect the whole of a bone, in conjunc-

tion with deficient nutrition ; and the result is wasting or atrophy.

Often it may be termed an indirect and remote consequence of inflam-

mation. In what is ordinarily termed " white swelling" of the knee-

joint, for example, wasting of the bones of the limb, more especially of

the femur, is almost an invariable concomitant of the confinement to a

sedentary or recumbent posture. Sometimes, in such cases, the wasted
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bones become so soft as to be readily cut witli a knife. This state of

matters is to be obviated by attention to tlie general health
; but, chieliy,

by cure of the articular disease, and consequent resumption of the

wonted function of the limb. " Atrophied bone is, in some instances,

simply diminished in size; in others its walls are thinned, and its cells

widened; and, occasionally, the cancellous texture wholly disappears,

•and the bone after maceration presents the characters of the bone of a

bird, with its simple tube and thin walls" (p. 263).*

Atrophy, like hypertrophy, may atFect both the thickness and

length of the bone ; and serious results ensue. In the lower limb, for

example, lameness will be great. A flat bone atrophied ceases to be

an equally efRcient protector of important parts beneath, as before

;

and fractui'e is rendered possible from even slight force.

In the way of treatment, but little is in our power. In some cases,

as already stated—when the cause seems to be inaction of the part

—

resumption of function may not only arrest the untoward change, but

do something for its cure. If a scrofulous or rickety state of system

exist, benefit will follow appropriate constitutional treatment.

Neuralgia of Bone.

Like the periosteum, bone is liable to be thus affected. The symp-

toms and treatment are similar. Females are the ordinary patients

;

hysterical, and of the neuralgic temperament. The head of the tibia

is probably the part most fi'equently affected
;
and, not uncommonly,

some slight injuiy is assigned as the originating cause.

If the pain should happen to be both great and fixed, limited ab-

scess in the interior of the bone may be somewhat closely simulated.

Diagnosis mainly rests on the constitutional indications, the character

of the pain (p. 25), and the effect of tentative treatment.

Ostitis.

As already observed, periostitis cannot long exist, without the

corresponding portion of bone being more or less involved. But, not

unfrcfiuently, the inflammatory process commences in the latter texture.

It may affect only the external surface, or originate and exist chiefly in

the interior, or involve the entire thickness; and accordingly is termed

External, Internal, or General. Also, it may becither Acute or Chronic.

Like periostitis, it may be the result of external injury, or atmo-

si)horic exposure
;

or, tiie cause being constitutional, it may be termed

idiopathic. Or the process may extend from the soft parts, involving

both periosteum and bone secondarily ; as is not unlikely to happen

* .'^liiiilpy on Diseasos of Ronp, p. 7.
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in many cases of neglected phlegmonous erysipelas. And again, no

predisposing cause is found more frequent or certain in its operation

than mercury ; more especially if this have been both profusely and

unnecessarily administered.

The result of the process may be Suppuration, internal, external, or

genei-al; Ulceration, simple or carious ; local Death, or Necrosis. Or,

the process not reaching true inflammation, and imperfectly resolving,

there may be simply Change of Structure.

Change of Structure.

At first the bone is softened ; apparently by absorption of part of

the earthy matter. At the same time, its texture becomes

more open ; its surface presenting a porous appearance

;

as if the meshes of dilated vessels in the Haversian ca-

nals had pushed aside the softened parenchyma, to make

freer space for themselves. The lamellae are separated,

the vascular canals widened, and the cells enlarged

;

new cells, too, are formed, by the dilated canals com-

municating with one another. And these, as well as

the canals, come to be occupied by fibrinous exudation.

The process abiding short of true inflammation, the

plastic deposit passes transitionally into bone. " This

new bone is situated around the orifices of the canals,

enclosing the processes which have been drawn out by

sub-periosteal exudation ; so that the surface of an in-

flamed bone presents numerous orifices of enlarged and

open Haversian canals, with their lips more or less thick-

ened or everted ; the internal half of the convex edge,

which bounds an orifice, belonging to its own lip, the

other half to those of the neighbouring canals. The
inflamed surface is now slightly elevated by this new
deposit of bone, the degree of elevation and the size of

the canals being greatest at the centre of the inflaming

spot." The bone is enlarged, but still porous and spongy in texture.
But as the process becomes more chronic, organization and transition

of the deposit advance more thoroughly ; and to enlargement are added
both condensation and induration of texture. The osseous deposit is

made on the inside of the Haversian canals
; and, in consequence, these

become narrowed, and maybe ultimately obliterated; section of tlie bone
presenting a dense ivory appearance (Fig. 116). The medullary tube,

too, often is similarly encroached upon. And in consequence of this

excess of earthy matter, it is important to bear in mind that the bone
—now less vascular—is impaired in vital power ; and ihcrefore less

Fig. 114. Porous enliirgamcnt of the tibia; the result of ostitis.
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likely to control a reacccssion of the inflammatory process. Liability

to suppuration, ulceration, and necrosis, is increased. This state of

condensation may persist, but little changed. Or, by removal of the

new deposit, the Haversian canals may again widen, and openness of

texture be restored.

When the original process has completely subsided, we are not to

expect the same rapid and satisfactory disappearance of structural

change, as in similar affections of the soft parts. Yet absorption is not

idle. The preternatural deposit diminishes more or less. And, if

inflammatory relapse do not occur, after some time both enlargement

and condensation may be considerably modified, and normal texture

somewhat restored ; more especially if the natural resolutive effort be

judiciously seconded by appropriate treatment. Such resolution, how-
ever, can only be hoped for after a long time ; and under any circum-

stances is seldom if ever altogether complete.

The progress of simple change of structure in bone is indicated by

symptoms in the main very similar to those of periostitis. The pain

is equally, if not more severe, and has also marked nocturnal exacer-

bations ; it is more deeply seated, and not so much aggravated by

pressure. The soft parts are early and much involved ; but, at first

at least, in a minor degree. In the deeper areolar tissue, exterior to

the periosteum, and intermuscular, there is much fibrinous exudation
;

clogging the muscles, impeding motion, and affording a firm, deep,

inelastic swelling. In the superficial areolar tissue, serum accumu-

lates ;
occasioning more or less a3dema. Usually the skin too becomes

red, somewhat stretched, and glistening. The constitution sympathizes

more or less ; according to its susceptibility, and the intensity and

duration of the disease.

Treatment is as for periostitis ;. actively antiphlogistic in the outset,

in order, if possible, to arrest the progress at once ; failing in this, then

counter-irritant locally, alterative constitutionally. But at all times

we must be ready to cease from counter-irritation, and resume anti-

phlogistics, should reaccession of acute disease threaten to supervene.

In the thoroughly chronic state of enlargement and condensation,

no activity of treatment is either required or warranted. Time and

rest are mainly trusted to ; with general management, and the internal

use of the iodide of potassium.

Suppuration of Bone.

External Abscess. 1. Acute.—We have already seen that, in acute

periostitis, the subjacent bone is early involved in similar affection ;

that effusion takes place between ; and that if the inflammatory crisis

be reached, abscess there is inevitable. For such suppuration it is

plainly immaterial, whether the process originatc'in the bone or in the
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periosteiiin ; it soon extends by contiguity to both. Pain is excriici-

iiting, distinct rigors usually accompany the act of suppuration, swelling

is considerable and increasing, and ultimately fluctuation may be dis-

cerned ; at an early period the integument reddens and becomes painful,

and tlie subcutaneous areolar tissue is infiltrated by serum. The pro-

gress of such an abscess has already been considered (p. 180) ; as

also the treatment which is suitable. By early and direct incision

only, can mischief be arrested and repair satisfactorily obtained. The

matter is discharged ; ulceration of bone ceases ; and so soon as the

inflammatory process has sufficiently subsided from its crisis, granula-

tion begins from both hard and soft parts, and advances towards cica-

trization. If incision be omitted, matter accumulates; tension increases,

so does pain ; and then comes aggravation of the original disease.

Periosteum is separated from the bone, by lateral extension of the

abscess ; more and more weakening vital power in the denuded part.

This, compressed by the pus—already inflamed, and with its power

of controllingdisease much impaired—readily yieldsbefore that pressure.

It ulcerates, or may even perish in part by necrosis. And when the

external opening and discharge of pus are at length effected, a large

suppurated cavity, with ulcer of bone, necrosis, or both, must inevitably

complicate the case very unfavourably, and must delay the cure; a com-
plication and delay which it is in our power to avoid by early incision.

2. Chronic.—But the process may be altogether chronic and limited,

and yet have reached to suppuration ; and the abscess may be small,

and chronic too—enlarging slowly if at all. In such a case we must
be more chary of the knife. The bone's surface has been so gradually

and gently subjected to pressure, that no ulceration has as yet occurred.

Were a direct incision to be made, this must inevitably bring a certain

amount of acute inflammatory accession as its direct result ; and under
this, ulceration or even partial death might be induced. Such risk,

therefore, is not to be incurred. The practice, under the circumstances,
is to attempt discussion by the means formerly detailed as suitable for

absorption of minute chronic abscesses (p. 189). The matter is gradu-
ally taken back into system ; so gradually as not to affect that injuri-

ously. The cavity proportionally contracts ; and the bone recovers its

normal state, without iiaving sustained solution of its continuity, or
been ever threatened with exfoliation. Failing in discussion, or from
any cause acute accession having supervened, then direct, free, and
early incision is to be practised unhesitatingly ; as undoubtedly the less
of two evils.

Superficial abscess of bone, when large, is seldom chronic
; but, if

such should occur, the same treatment is advisable as for chronic
abscess in general

;
namely, subcutaneous evacuation by a valvular

aperture, carefully excluding atmospheric air (p. 191).



396 INTERNAL SUPPURATION OF RONK.

Chronic abscesses on the surface of bone are often connected with

the syphilitic, or mercurio-syphilitic cachexy. These might seem to

be peculiarly unpromising; but they are not. Even when the bone

is obviously rough and spongy, incision is to be abstained from ; and
under full and sustained doses of iodide of potassium internally, with

the external use of discutients, rapid and permanent cure may often

be obtained.

Internal Abscess.—This may be either Diifuse or Limited. 1.

Diffuse.—Inflammation has reached the suppurative crisis in the lining

membrane of the interior of a bone, and in the vascular meshes of

connexion between that and the periosteum ; and there is no fibrinous

accompaniment, of limiting capability. The pus, so soon as formed,

is infiltrated into the cancellous texture ; which—like areolar tissue of

soft parts similarly situated—gives way, and is broken up by ulcera-

tion and sloughing. Partly by such destruction of texture, from

within outwards
;

partly by the passage of pus outwards, through

foramina and canals; partly by the extension of suppuration from within

to the extei'ioi"—matter is sooner or later found beneath the periosteum,

and ultimately also in the more superficial soft textures ; but, as can

be readily imagined, not till after some time, much agony, gi-eat swell-

ing, and serious constitutional disturbance. The fate of bone, under

such circumstances, is inevitably untoward. It must fall a prey to

ulcer, necrosis, or both ; and that extensively.

The treatment is to make a free direct incision, so soon as the pre-

sence of matter can be ascertained. The pus and disintegrated debris

of the cancellous texture are discharged ; further extension of mischief

is probably prevented ; and an opportunity is procured, favourable for

extrusion of dead parts, and for otherwise remedying the disaster

already sustained. Constitutional antiphlogistics are at the same time

employed ;
pi-oportioned to the symptoms. If progi'css towards cure

be slow, dischai'ge copious, and natural power of system weak, hectic

is not improbable ; and the general remedies must change accordingly.

2. Limited Internal Abscess.—The occurrence of this is more rare.

The cancellous texture of the heads of the long bones—more especially

of the tibia—is the ordinary site. The patient is at or beyond the

middle age ; and generally has been much exposed to inclemency of

weather, particularly during night. The abscess is minute, the suppu-

rated part seldom exceeding the space of a shilling in extent; and it

is surrounded and limited by fibrinous deposit, which has made full

transition into the osseous state. On making a section of the part, (he

suppurated space is seen bounded by dense recently-formed bone ;
and

is usually lined by a distinct pyogenic membrane.

The textui-e ai-ound becomes aflTeclcd by ostitis, of a minor grade

;

causing gradual enlargement, and ultimate consolidation, of the whole
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bone at that part. The primary affection is also, no doubt, of a low

grade ; and, as such, continues for some time ; attended by exudation

of a plastic character, which becomes organized and transformed.

But in the centre of the so inflaming part, as usual,

increase in the inflammatory process occurs ; the sup-

purative crisis is reached there ; and the matter, when

secreted, is limited and confined by the condensed

bone just formed. This barrier serves both a good

and an injurious end. It is plainly analogous to the

limiting fibrinous exudation in abscess of the soft

parts ; but is not alike salutary. For while it protects

the surrounding parts from purulent infiltration and

consequent disruption, it also prevents, from its

density of nature, anything like accommodating ex-

pansion before the accumulating pus ; increasing

gi-eatly the pain and constitutional affection, and

tending to aggravation of the original disorder. Unless relief be

afforded, a more formidable inflammation will invade the whole

affected part ;
inducing ulceration and necrosis, more or less destruc-

tive, with proportional aggravation of constitutional disorder.

Sometimes the suppurative crisis is not preceded by a persistent

minor grade of the inflammatory process
;
and, in such cases, there is

little surrounding condensation ; indeed such barrier may be scarcely

appreciable. Tendency to diffusion is consequently great
; rendering

the progress of the case less protracted, but not less destructive.

In any case, it is not to be supposed that the limited condition of

the abscess is prone to long continuance. The tendency is otherwise
;

to diffusion. Suppurative inflammation having taken place around, the

characters of limitation are quickly swept away ; and the limited is

merged in the diffuse and more frequent form. At the same time, if

inflammatory accession remains aloof, the limited form may endure for

many months ; slowly enlarging, perhaps, and becoming more and
more densely surrounded by new osseous deposit.

If closely situated to a joint, there is risk of its progress causing

purulent irruption into the cavity; intense synovitis resulting— usually

destructive.

The symptoms of this affection are very marked. Excruciating

pain, constant, and rather on the increase than otherwise, is felt in

one fixed spot, of limited extent. At that point the skin is red, but

not tense ; and only slightly swoln, if at all. Some increase of pain

results from firm pressure ; but such increase is infinitely below what
would accrue, from direct compression of a part primarily inflamed.

Fig. 115. Limited internal abscess in lower part of tibia. Section of bone. Prep,
in Royal College of Surgeons' Museum.
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The superficial bone and soft textures have become involved in a minor

grade of the inflammatory process ; and it is from compression of these

that aggravation of the pain occurs. As usual, nocturnal exacerbation

is present. A sensation of weight and throbbing, as well as of great

pain, is felt and complained of by the patient, in the centre of the bone

;

and to that spot, on which he can at once lay his finger, he unhesi-

tatingly attributes all his affliction. No ordinary antiphlogistic treat-

ment, however active, affords relief. Constitutional disturbance is de-

cided, and is at first of the inflammatory type ; sleep is almost Avholly

denied ; and not unfrequently delirium occurs. By continuance, the

powers of the S3^stem are gradually exhausted ; the fever consequently

changes to the hectic type ; and this may prove so urgent as to demand

amputation. More than one mutilation has been performed above the

knee, which should have never happened
;
seeing that perforation of

the head of the tibia, and evacuation of a small abscess there, would

have sufficed to resolve all the urgency.

Sometimes remarkable intermission of the symptoms occurs,

in the more chronic cases; probably in consequence of the matter

having found either a partial or complete vent from its original sit«.

When such intermission does take place, the case may closely sim-

ulate neuralgia (p. 360.)

It has been already observed, that usually, unless efficient relief

be afforded, aggi'avation and extension of the original

affection occur ;
involving the whole bone at that part

in suppuration, ulceration, and death. Sometimes,

however, the progress is more gradual. Absorption

and ulcei-ation occur in the parts surrounding the ab-

scess ; this slowly enlarges, and obeying the general

law, enlarges chiefly towai-ds the surface ; the surface

is ultimately reached, the matter discharged, and the

bone relieved. Not unfrequently, one or two small

sequestra are extruded along with the matter. But

this is both a painful and protracted process ; occu-

pying not days, but weeks ; and ever liable to be

mersed in general inflammation and death of the bone.

Even supposing that such accession do not occur, con-

stitutional disorder will be inevitably great, and, in

consequence, life may bo endangered, or .saved only

at the cost of the limb. And, at the best, the aperture

which evacuates the abscess remains a permanent

cloaca; the internal cavity may not wholly close ; the thickened and

Fig. ITG. Section of Cemur, sliewing groat condensation. Ne.ir the middle, an abscess

has discharged itself, at some remote period—not, however, before having proved the

cause of extensive structural change.
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expanded bone may not recover ; and deformity of no inconsiderable

degree consequently remains.

Sometimes the abscess seems to continue but little altered from its

original state ;
having abandoned all acuteness of character, shortly

after its first formation
;
yet occasioning symptoms of a sei-ious kind,

both generally and locally. On opening such a cavity its pyogenic

membrane is found unusually vascular and distinct.

Treatment is simple. Instead of the amputating knife and saw, at

an advanced period of the case, we employ the scalpel and trephine

at the beginning. Ordinary means having failed to arrest the inflam-

matory process, and the symptoms being sufficiently plain to convince

us that a limited internal abscess has formed, we make a fi-ee incision

over the marked spot ; and there apply the crown of a trephine ; per-

forating towards the interior. On reaching the cancellous texture, pus

will probably begin to ooze by the side of the instrument. In with-

drawing the trephine, along with the laminated portion of bone which

it has detached, a tea-spoonful or two of tolerably laudable pus may
escape ; and then, evacuation having been fully accomplished, tlie

patient passes almost at once from most cruel torment into placid

repose. The flaps are replaced, and the wound treated on ordinary

principles. All inordinate excitement quickly subsides ; and the part

ultimately cicatrizes, firmly and permanently.

Should the first trephining fail to detect pus, and the symptoms

yet be most convincing of its presence, the instrument is to be reap-

plied ; with hopes of a better success—as is well exemplified in a case

detailed in Liston's "Elements," p. 116.

By such comparatively simple procedure, both life and limb may
be saved ; an important fact ; for which our px'ofession stands indebted

to Sir Benjamin Brodie.

Fig. 117. Internal abscess affecting the tibia, near its centre. Cured by the trephine.

Patient a policeman, a;t. 22. Case narrated in Liston's " Elements," p. 117.
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h-onic Internal Abscess.—Th\^ may result from tlie acute; the
inflammatory process subsiding, no primary osseous
barrier ol' limitation existing, and pus continuing to

be formed not more rapidly than the surrounding
parts can accommodate themselves lo by expan-
sion. Or the inflammatory process is chronic tlirougli-

out. The laminated texture is gradually distended
;

and the cancellous is either condensed, assisting to

form the parietes of the cavity ; or is removed by
absorption, ulceration, or both. Sometimes small
dead portions become detached, and mingle with
the fluid contents. The cavity steadily enlarges.

Its contents are purulent, but usually thin ; com-
mingled with the ulcerative debris, and, as just ob-

served, often containing small sequestra. A dis-

tinct pyogenic membrane lines the interior ; and
the walls consist of the expanded laminje of the

bone, strengthened from time to time by recent osseous

deposit. On making a section of bone so affected,

its laminated portion is sometimes found, notwithstanding much ex-

pansion, considerably thicker and more dense than in the normal state.

At one point, howevei-, attenuation of the parietes does take place,

though very slowly : and there ultimately discharge may be effected.

The symptoms are like the morbid process, of a chronic nature

throughout. A dull indolent swelling forms gradually ; with more or

less affection of the superimposed soft parts, and irritation of the system.

Treatment consists in perforation of the parietes, at the prominent

and thinnest part. A bistoury maybe sufficient for this alone; or the

assistance of a small trephine may be required. The purulent contents

are thus evacuated ; and an efficient draining of them is ensured, by

establishing a second and more dependent aperture, if necessary.

Granulation and repair advance in the interior
; by uniform support

externally, from bandaging, centripetal contraction of the parietes is

favoured ; and thus slowly the cavity may fill up, the discharge cease,

the swelling in some measure subside ; and both symmetry and use-

fulness may be at least partially restored. But not unfrequently, as

can readily be imagined, progress towards cure is interrupted ; the

part threatening to remain open, from failure of reparative power. In

such circumstances, stimulation of the interior by injections, as of

sulphate of zinc, is likely to prove beneficial. And if these fail, a

seton may be lodged temporarily, so as to arouse a fibrin-bringing

process there; which, on subsidence of the true inflammation, may carry

Fig. 118. Clironic Abscess of Tibia—of large sizo. Bone miicli tliickeiioil ns well as

expanded round the cnvily. I'rep. in Royal College of Surgeons' Jhiseum.
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on repair witli a renewed and more successful energy. If the cavity

be large, and its parietes thin and superficial, the process of cure may
be abbreviated by removing a part of these, and then dressing the

wound so as to ensure contraction and filling up from the bottom.

There is an affection of bone, termed Osteocystoma, in some respects

resembling chronic internal abscess ; by the ancients supposed to be

of a windy character, and hence, improperly, called Spina Ventosa.

Usually it is classified with tumours of bone ; and may be considered

analogous to the encysted tumour of soft parts. A membranous cyst

forms in the interior of a bone, causing equable expansion of the

laminae ; and forming a cavity occupied by a fluid, sometimes puri-

form, sometimes clear and glairy. The parietes, as the cavity slowly

enlarges, are more and more attenuated ; at some points they become

membranous, and ultimately the membrane may give way. No osseous

deposit accompanies the dilatation, as in chronic abscess ; for the

morbid process is from the first non-inflammatory. The cavity is

lined by a membrane, more of a serous than of a pyogenic character

;

and sometimes membranous septa subdivide the space, as in multi-

locular serous cysts.

The distinctive characters of the swelling thus are :—the contents

seldom, if ever, truly purulent ; the parietes simply expanded, and

consequently attenuated ; the formation neither pi-eceded nor accom-

panied by inflammatory change
;
commencing in the cancellated in-

terior, by non-inflammatory formation of a cyst, which partakes

largely of the serous character.

Treatment is similar to that of chronic abscess ; puncture, satisfac-

tory evacuation, external support, internal stimulation if necessary.

Partial ablation of the external wall may sometimes be expedient,

as in abscess ; and sometimes entire removal is no improper practice.

For example, the affection is not unfrequent in the phalanges of the

fingers ; and if one of these be wholly expanded into a large cyst, it

is prudent at once to amputate that phalanx, instead of attempting a
protracted, under such circumstances certainly imperfect, and probably

abortive cure by incision.

Scrofulous, or Tubercular Abscess of Bone.—This is of indolent and
chronic origin ; liable to acute exacerbation. It is situated in the

cancellous texture ; in the bodies of the short bones, or in the arti-

culating extremities of the long ones. The bone having become ex-

panded, congested, and deprived of much of its earthy matter, so as

to be soft and compressible, deposit of tubercular matter takes place

in the cancelli ; either by perversion of simple nutrition, or accom-
panied by a low grade of the inflammatory process. Such deposit

having accumulated in somequantity, asthenic inflammation supervenes

;

spontaneously, or by external injury. Tlie lubercle crumbles down,
2 n
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and becomes mixed with a non-laudable purulent fluid. And this

matter may be either limited by a pyogenic membrane, or become
diffused by infiltration ; most frequently, the abscess is of the diffuse

character. According to the site, either the general surface is

approached, and the tubercular debris, with pus, thence discharged

;

or the neighbouring articular cavity is opened into, and by such

irruption grave inflammation is excited therein. But neither of these

events, it is plain, can occur, without serious injury having been first

done to the cancellous texture in which the abscess originated.

The symptoms are, first, uneasiness and weight, rather than pain,

deeply seated in the bone, increased somewhat by pressui-e and con-

siderably by motion; and occurring in a patient of an obviously

strumous habit. Enlargement of the bone then takes place at that

part, with increase of the uneasy sensations ; the superimposed soft

parts become oedematous, and the skin assumes a bluish colour. On
occurrence of the suppurative crisis, enlargement becomes more rapid

;

pain increases, "but yet is comparatively dull
; shivering takes place,

and the system thereafter sympathises more or less. When the surface

is approached, fluctuation and pointing may present themselves, unless

incision be premised
;
and, an opening having formed, the usual charac-

ters of the scrofulous sore are exhibited, with the addition of a foul

ulcer of bone at the bottom of the cavity. When, on the other hand,

an articulation is opened into, violent aggravation of both local and

constitutional symptoms follows ; as will be afterwards described.

Sometimes, but very rarely, the tubercular deposit, instead of under-

going inflammatory degeneration, may become changed into a mass of

earthy matter ; as more frequently happens to tubercle in the lungs.

Treatment should be mainly prophylactic. By rest, fomentation,

and attention to the general health, it is our object to limit tubercular

deposit, and delay its suppuration. Leeching, or other antiphlogistics,

injure the system ; and counter-irritants, of any high grade, in addition

to a similarly evil eifect, often seem to hurry onward the local disease.

The best remedies are general hygiene, with sea-air, cod-liver oil, and

chalybeates ; the iodides, also, being sometimes well borne. When
suppuration has occurred, we have little or no power of controlling the

untoward progress. All that we can do is to evacuate maltcr by

incision, so soon as its presence has been detected—seldom until it has

appeared in some quantity in the soft tissues ;
mitigating, meanwhile,

as we best jnay, both local and general symptoms, as they arise.

When, under scrofulous disease, bone has been destroyed, repro-

duction seldom if ever occurs. And hence, in scrofulous loss of sub-

stance, so common in the phalanges of the fingers in young people,

shortening of the fingers inevitably results ;
proporlioncd lo the amount

oC bono (Icslroyed.
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General Suppuration of Bone.—The abscess is neither extei-nal nor

internal, but diffuse, pervading the whole thickness of the bone, and

invariably acute ; the result of intense general ostitis. The bone, or

portion of bone, so affected, usually dies ; and is bathed in a profuse

secretion of pus, which not only burrows under the periosteum, but

lodges also in the general soft parts, ultimately, nay rapidly, making

its way to the surface. In fact, the case is one of acute necrosis.

The ordinary symptoms are, shivering; violent, deep-seated pain,

constant, and increasing; gi-eat swelling of the limb, obviously of

inflammatory origin ; redness of the integument, as if erysipelatous

;

constitutional disorder, severe, and of the sthenic inflammatory type.

Matter forms, and is discernible in the soft parts ;
deep, in contact with

the bone. It approaches the surface at one or more points, and is dis-

charged by either an artificial or spontaneous aperture. Soon there-

after, the inflammatory fever may pass into hectic. The acute stage

—

abscess—has • gone by ; the chronic stage—necrosis—has become

established.

Treatment consists in active and early antiphlogistics, both general

and local, in order to prevent suppuration. When matter has formed,

early and free incision is requii'cd ; not to prevent necrosis—for that

is impossible—but to limit its extent, and favour the natural process

of cure.

Absorption of Bone.

This is more or less connected with the inflammatory process, but

altogether independent of true inflammation.

1. Interstitial.—By interstitial absorption affecting the whole of a
bone, Atrophy is produced, as already noted (p. 391). But perhaps a
more important surgical affection is interstitial absorption affecting a
part of a bone

; converting its dense laminated portion into a cancellated

texture, and ultimately imparting to its surface a worm-eaten appear-
ance (Figs. 50, 51, p. 264). This is a slow, insidious process ; non-
inflammatory; obscurely marked by dull uneasiness or aching in the
part, cedema of the superimposed soft tissues, and lividity by passive
congestion of the integument. The part feels weak ; when used, it

becomes soon the seat of pain as well as of fatigue, and at the same
time the swelling is increased.

In itself the change is important, as entailing alteration of structure,

and impairment of function. But it derives its chief interest from
being the precursor of a much more formidable disease—Caries. The
cranium and metacarpal bones arc often so affected.

Treatment consists in attention to the general health, rest, and
counter-irritation

; the last gentle, but perseveringly maintained until
ilie symptoms have satisfactorily disappeared. And then a roborant
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and soothing plaster may be worn for some time with advantage ; as

the emplastrum opiatum, spread on thick leather. Among medicines,

the cod-liver oil and iodide of iron are specially useful.

2. Continuous.—This is the result of pressure; sufficient to stimu-

late absorption to an increased, and probably perverted function ; but

not intense enough to rouse the blood-vessels to assumption of inflam-

mation. There is gradual loss of substance; and so a cavity may be

formed in the bone, even to a large extent, slowly, and almost without

pain. After death, it may seem the result of ordinary ulceration ; but

pathologically it differs widely from this. There is no inflammation, no

formation of pus, no crumbling down and solution of the particles ; in

short, there is no true ulceration, nor any of the symptoms which

ordinarily accompany and indicate this inflammatory product. For

the maintenance of such simple structural change, exclusion of atmos-

pheric influence is essential. Admit air, and inflammation is the cer-

tain result ; the additional stimulus acting untowardly on a part which,

by previous change, is already greatly predisposed to disease. Pain

and rapid destruction of texture supervene, by ulceration ; and purulent

fluid is thrown out in abundance.

Examples of continuous absorption are afforded in gradual com-

pression of bone from aneurism, chronic abscess, or solid tumours

—

slowly enlarging (p. 266). The affection may persist, of its original

and simple nature ; more frequently it becomes merged in the more

rapid destruction of true ulceration. All that is necessary to such

supervention is external injui'y, admission of atmospheric influence, or

sudden increase of the compression.

There is but one mode of treatment—removal of the cause; as by

evacuation of the abscess, cure of the aneurism, excision or discussion

of the solid tumour.

Ulceration of Boiie.

This may be simple and tractable

—

Ulcer; or peculiar, and diffi-

cult of cure

—

Caries.

1. Simple Ulcer of bone is the product of true inflammation ; as in

the analogous condition of the soft tissues. Inflammation is invariably

its direct cause ; often pressure is the inducing, but more intensely and

suddenly applied than in tlic production of continuous absorption ; and

although atmospheric influence is not essential, still it is very favour-

able to the process. As a soft texture may inflame, suppurate, and

ulcerate, so may bone ; the inflammatory process originating in and

being mainly limited to the ulcei-ated part. Not unfrequcntly, ho\yever,

the site of ulcer is not tliat Avhicli is primai'ily, but that which is

secondarily involved. Abscess, occurring either by ostiti.s, or by

inflammation of soft textures in the immediate vicinity, compresses a
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portion of bone not originally inflamed, and so induces its molecular

destruction. Such pressure may come from witliout or from within
;

the abscess may form in the soft tissues, and cause ulceration in the

surface of the bone ; or suppurative ostitis having occurred in the

cancellated interior, and the pus making its way outwards by ulcera-

tion, in obedience to the general law, a chasm in the bone necessarily

results.

The destructive process is simple, like its analogue in the soft tex-

tures. So long as pressure and inflammation continue, ulceration

advances with more or less rapidity ; but, on their removal, it also

ceases, and the process of repair succeeds. The healing process is

not entirely similar, however, as can readily be supposed. There is

formation of new matter, as in the healing ulcer of soft parts ; and

this new matter is converted into bone, constituting what may be

termed osseous granulations. By these the surface of the healing sore

is more or less copiously studded ; but the

supply of such new material is far from

being so abundant as in the cutaneous sore.

And the surrounding bone, being an in-

elastic texture, does little towards diminu-

tion of the chasm by centripetal movement.

Something, however, is etfected by absorp-

tion. While the excavated surface is scantily

throwing out new osseous matter, interstitial

absorption is advancing in the margins,

which are, as it were, bevelled off thereby
;

Fig. 119.

and, ceasing to be abrupt, they slope gradually towards the centi'al

depression. Thus, partly from elevation of the excavated surface by
reparation, partly from levelling of the surrounding margins by absorp-

tion, the cavity comes to be gradually diminished ; and the superim-

posed soft parts, meanwhile busy in bringing themselves into a state

suited to granulating repair, now coalesce with the osseous granules

beneath, and interweave hard texture with soft, into a fibrous substance ;

which, ultimately skinning over, gives a firm, depressed, solid, white,

permanent cicatrix.

Sometimes the soft parts heal by themselves, independently of the

bone ;
filming over, while the ulcer beneath is yet unclosed. The

cicatrix then is elevated, moveable, evidently unconnected with the

bone, livid, soft, and painful; certain soon to be undone, by reaccession

of inflammation ;
disclosing the ulcer beneath, perhaps wider and

deeper than before.

Fig. 119. Ulcer of cranium, healed. Tlic margins bevelled off, and sloping down.
The surface studded witli imperfect granulation. From the same cranium as Figs
fiO, 61.
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Ulcer of bone, though origuially simple, and well-disposed to heal,

may, from its extent, or by reaccession of inflammation and ulceration

—

and consequent vacillation in its progress—degenerate into a weak or

indolent condition, tardy and inefficient in repair ; as happens, under

similar circumstances, in the soft parts.

Treatment is conducted on principles precisely similar to tliose which

regulate that of the cutaneous sore. Rest, water-dressing, and anti-

phlogistic regimen, during the inflammatory and ulcerative stages

;

not forgetting removal of any obvious cause at the outset ; then water-

dressing, medicated so as to gently stimulate ; external support by

uniform bandaging ; and maintenance of the vis vitcc by suitable regi-

men, so as to insure activity of repair.

2. Caries.—This may follow on the simple sore. More frequently

it is original. It is something moi'e than a weak ulcer of bone ; it is

something less than a malignant or cancerous sore, as it is sometimes

designated. With many, there is a culpable laxity in the use of this

term ; applying it indiscriminately to all breaches of continuity in bone,

of whatever kind. We shall endeavour to define the state of matters to

which the term caries is truly applicable, and shall use that word only

to denote that condition ;
remembering the just saying of Mr. Pott,

how " clear and precise definitions of disease, and the application of

such names to them as are expressive of their true nature, are of more

consequence than they are generally imagined to be. Untrue and im-

perfect ones occasion false ideas, and false ideas are generally followed

by erroneous practice."

Caries is a breach of continuity in bone, of an altogether peculiar

kind ; of itself almost incapable of cure, yet not in any degree partaking

of true malignancy. In dense bones, it is preceded and accompanied

by interstitial absorption, as formerly observed (pp. 264, 403); can-

Vig. 120.

cellated texture seeming to be its proper nidus ; and degeneration of

laminated bone into this state seeming to be essential to its accession,

in those parts where cancellous texture does not naturally exist. The

Fig. 120. Example of Caries in tlio metatarsal bone of the grcnt toe. Two carious

ulcers; each surrounded by interstitial absorption; ns well as by attempts at reparative

ellbrt.
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margins of the cavity, consequently, have not the abrupt and firm

character of the simple ulcer ; but are soft, spongy, and worm-eaten

in appearance. The surface of the cavity is sometimes of an uniform

level ; more frequently it is unequal ; deep at one point, and compara-

tively shallow at another. It has no adequate poAver of reparation.

It is either open and uncovered ; as if either inanimate, or still under-

going disintegration—a probe passing crumblingly into it, as into soft

decayed woody fibre. Or it is invested by tall, pale, fleshy granula-

tions ; which seem altogether incapable of completing transition into

bone. The ulcerative process is rather chronic than acute. Sometimes

the bone is extensively and rapidly destroyed ; more commonly, de-

struction is slow and gradual, even when great. Not unfrequently

only a slight extent of the bone's surface is involved ; even in cases of

old standing. The whole of a small bone, even the whole of a chain

of small bones, or all the articulating extremity of a long bone, may
be attacked ; or a thin external portion alone may suffer. A thin, fetid,

purulent discharge, often bloody, always acrid, usually more or less

mixed with ulcerative debris, and often containing small detached se-

questra, exudes in considerable quantity. The corresponding soft parts

are swoln by infiltration, and broken up by suppuration ; and one or

more apertures exist in the integument, presenting the characters some-

times of the weak, sometimes of the scrofulous, sometimes of the irri-

table, sometimes of the inflamed ulcer. A probe, passed through these

apertures, reaches the bone, and is found to sink into it ; readily, Avith

the application of little or no pressure, if the surface be uncovered by
soft parts ; but not without pressure, if investing firm granulations

exist, as very frequently is the case. In using the probe, this must be

borne in mind
; otherwise, fallacy of diagnosis is not unlikely to be in-

curred. Sometimes the probe may be freely used, and little pain ensue
;

but more frequently even its lightest movement causes much suffering,

and considerable hemorrhage of a dark oozy nature ; both pain and
bleeding being due to the soft parts, rather than to the bone. Usually
there is smart pain in the part, even independently of external inter-

ference.

The diseased portion may be conveniently considered as consisting

—

often, though not invariably—of three parts ; the central, the ulcer-

ous cavity ; a circle exterior to this, affected by interstitial absorption
;

a third, beyond, consisting of comparatively sound bone, undergoing a
low grade of the inflammatoryprocess of the sthenic character. The two
interior portions are incapable of efficient reproduction or repair ; the

external is busy, as it were, atoning for their deficiency, by throwing
out new osseous matter, sometimes in great abundance. Thus the
carious cavity is surrounded, first by spongy worm-eaten bone ; and
more exteriorly by osseous spicula or granules, forming a hard irregu-
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lar ridge, sometimes but slight, at other times extensive. It is not
meant that such is the arrangement in all cases, but only in the

majority; in some the ulcerous margin terminates abruptly on the

Fig. 121. Fig. 122.

region of osseous repair. Sometimes necrosis is engrafted on the

ulcerative process ; and in the cavity may be found dead portions,

either of cancellated or laminated texture ; partially adherent, or

altogether loose as sequestra.

The .system invariably suffers to a greater or less extent ; and the

disorder is of the asthenic type—constitutional irritation. Very often

the patient has been for some time manifestly cachectic, previously to

accession of the local mischief. If not, symptoms of a hectic character

are not long in supervening; all the more early and formidable, if the

caries implicate an important articulation.

Caries may be Simple, as just described ; or it may be of a Scro-

fulous or Tubercular character. In the former case, it is unattended

by any peculiar deposit. In the latter, it is often both preceded and

accompanied by deposit of tubercle in the loose texture of the bone

;

originating, in fact, in the morbid condition formerly detailed as con-

stituting scrofulous abscess of bone (p. 401). First, there is tubercular

infiltration of open texture, either originally cancellous, or rendered so

by interstitial absorption ; then disintegration and suppuration of this.

From the ultimately open condition of the abscess, the state of ulcer

necessarily results ; and the cavity of the ulcer is more or less occupied

with tubercular masses of a lardaceous character. The soft parts

present the usual appearances of a scrofulous sore ; and the system,

Fig. 121. Curies of the elboTv; mainly affecting tlic condj'le of the hinnerus. The

vogptntive effort around tlie carious surface ivoll exomplified.

I'"ig. 122. Necrosis and Caries combined ; in plialangcs of the toes. In the upper,

llie carious cavity represented still containing ita sequestrum. In (lie lower, tlie c-;ivity

and sequestrum separate.
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both before and during the progress of the local disease, shows the

ordinary signs of strumous cachexy ; latterly aggravated by more or

less of hectic. During the suppurative stage, irritative fever is not

unlikely to be present.

Causes.—As already stated, the disease may be primary ; or se-

condary, an originally simple ulcer having so degenerated. Sometimes

the bone is not the texture first involved. Infiltration and suppuration,

tubercular or not, may have occurred in the soft textures ; and thence

disease may have extended to the neighbouring bone. Or an intract-

able ulcer of the soft parts may come to implicate the subjacent osseous

structure; as in lupus.

By some, the affection of bone which follows on the truly malig-

nant ulcer or tumour of soft parts is termed caries ; but unjustly. It

is a truly malignant or cancerous ulcer; just as different from true

caries, as cancer is from a simply weak or irritable sore.

In the tubercular caries, scrofula is of course to be considered

as the predisposing

cause ; any slight ex-

ternal injury may
serve for the excit- a\

ing. Syphilis may
induce caries of the

cranial and other

bones ; the poison often seeming k^^.-'i^^^rl ^
to enact the part of both predis- ^ f> 'o'lI"*.^^

posing and exciting cause. And
the same may be said of mercury

;

perhaps with greater truth—at

least in those cases in which that

mineral has been given both sake-

lessly and in profusion. An un-

fortunate conjunction of the two
poisons—mercurial and venereal

—in a scrofulous system, is the

parent of the worst, and not least frequent forms of tlle disease.
Treatment.—Prevention is obviously the paramount indication. With

this view, if symptoms of interstitial absorption be present, our atten-
tion will be directed to the arrest of this

; by rest, counter-irritation,

and constitutional care. If a simple abscess or ulcer occur on the sur-
face of bone, it will be our object to effect the healing of this as rapidly
as possible ; in order to prevent degeneration. When mere ostitis is

present and demands our aid, we shall treat it actively yet warily

;

Fig. 123. Mercnrio-Syphilitic Caries of tiie skull, a, A portion detached, in the form
of sequestrum.

rig. 12;).
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actively, in order to arre8t the inflammatory process, ere yet tlie

untoward results of suppuration or ulceration liave occurred
; warily,

avoiding exhaustion of the system, and still more the poisoning of it,

by excess of mercurial and other active antiphlogistics ; careful not to

induce a state favourable to the occurrence of destruction in bone.

And seeing that caries is usually so much connected with taint of the

system, our attention will be throughout directed towards constitutional

care, in connexion with both prevention and cure.

When caries has occurred, the indications of local treatment are

abundantly simple. We are to take away the two portions which are

incapable of healthy effort—the interstitially absorbed, as well as the

truly ulcerous
; leaving a solid foundation of normal texture, not only

capable of, but already engaged in, the business of efficient repair.

Afterwards, the part is to be treated as a simple ulcer ; our anxious

care being directed to speedy yet efficient and certain closure, lest

renewed degeneration supervene. Not i*esting satisfied with a blue,

elevated, soft and spongy cicatrix ; but insisting on the establishment

of one which is firm, white, depressed—plainly incorporated with the

bone (p. 405).

For effecting the removal, cutting instruments are infinitely prefer-

able to escharotics ; in all situations where excision is practicable.

But, as a general rule, no operation of any kind should be performed

on the bone, unless the adjacent and superimposed soft parts are in a

quiet state. They may be undergoing the acute inflammatory process ;

they may be the seat of acute suppuration, of acute ulceration, or of

both ; and removal of a portion of bone, imbedded in such soft parts,

is almost certain not only to prove futile as a means of cure, but

actually to aggravate and extend disease. The then carious portion

of bone may be taken away ; but ulceration, instead of reparation, is

certain to ensue ; and by rapid degeneration the cai-ious condition is

renewed. Or a more intense and genei'al ostitis is kindled ; and the

partial caries is merged in general necrosis. And even supposing

none of these untoward events to occur, still the time of operation

were inexpedient ; as causing an unnecessary and therefore an un-

warrantable amount of secondary inflammation.

The soft parts being already quiet, or having become so under

suitable treatment, free incision is made through them ; so as eflectu-

ally to expose the diseased portion of bone—previously tolerably well

explored by judicious use of the probe. The extent of the doomed

parts having been satisfactorily ascertained, their thorough removal is

then to be accomplished ;
by the saw, trephine, bone-pliers, or gouge,

as circumstances may render expedient. As a general rule, the

saw is preferred to the pliers ; just as, in soft parts, the knife is pre-

ferred to scissors. A cleaner wound is made ; there is less bruising

;
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and, therefore, untoward inflammation is less likely to supervene in

the line of wound. The articulating extremity of a long bone may be

readily taken away by the common saw, or by a smaller

straight-edged instrument. In a flat bone, such as the

cranium or scapula, the trephine may be more con-

venient. And in many situations, where either the

previously mentioned instruments are inapplicable, or

when by them we have already taken away much

but cannot remove all, our object may be gained by

ian

instrument closely resembling the carpen-

ter's gouge ;
firm, well tempered, and of a

shai-p edge ; used lightly, so as not to crush

but cut ; and yet used determinedly, so as to

ensure ablation of all the texture prone to

renewal of ulceration, and incapable of re-

pair.

Escharotics in some cases are employed ;

as for example, when the patient resolutely

objects to any other mode ofremoval. Or when

cutting instruments have been used, and yet

a border of suspicious character remains, the

Fig. 124. extinction of such a suspected part may some- Kg. 126.

times be conveniently enough intrusted to cauterization. The actual

cautery may be applied ; but unwisely. It effects too much. The

carious part is at once and satisfactoi'ily killed ; but, as in all severe

burns, the texture immediately surrounding the eschar, though escap-

ing with life, has its vitality very much impaired, and is more prone

to disintegration than repair. The potential cautery is infinitely pre-

ferable. It destroys the diseased part just as effectually, though per-

haps with less rapidity ; and at the same time the immediately adjoining

parts do not in anywise suffer, but at once institute a healthful line of

demarcation for removal of the dead part, and are well able to com-

mence at the same time a sthenic process of repair. The preferable

forms of potential escharotic are the red precipitate of mercury in

powder, and the chloride of zinc made into a paste ; the latter is the

more generally useful. Application is made with intensity deemed

suSicient to ensure death of all the suspected part ; and the escharotic

is then removed. The whole wound is filled gently with lint ; and

such dressing is continued, covered perhaps by a poultice to mitigate

vascular excitement until separation of the eschar has occurred. The
bone's surface is then treated as a simple ulcer ; with two paramount

Fig. 124. Gouge. Suitable for effectually removing the carious texture.

Fig. 125. Cutting bonc-pliers; commonly called Liston's forceps; shut; for dividing

the diseased bone—as in resection of carious joints.
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objects in view—speedy healing of the sore, so as to obviate degeneni-
tion; and a healing from the bottom, so as to ensure the attainment of

a permanent and healtliy cicatrix.

Certain parts of the skeleton are liable to caries, and not accessible

to cither knife or caustics ; as the knee and hip-joints, and the bodies

Fig. 126. Fig. 127.

of the vertebi-aj moi'e especially. In these, the main reliance for cure

must be placed in Nature; the surgeon is qualified only to assist. But

as, under such circumstances, ordinary indications of cure cannot be

carried out—or at least can only be sloAvly and imperfectly fulfilled

—

jjrognosis is unfavourable. It is still essential that the carious surface

shall be thrown off, and a healthy foundation for repair obtained.

This can only be accomplished by an effort of the part itself
; by ulcer-

ation crumbling down the carious and unnaturally cancellated part,

and leaving the surrounding normal texture unattacked
;
ceasing when

it comes there, its task having been accomplished, and giving place to

the repai'ative effort already there begun. Or ulceration may be acce-

lerated, or at all events mixed up Avith more continuous death of the

unprofitable part—necrosis.

Such destructive process, especially that by simple ulceration, may
advance leisurely and quietly; without any communication M-ith the

external atmosphere. One of two events may then occur. Tlie skin

Fig. I2G. Caries of tlie vcrtebric; innccrntcd; the bodies extensively destroj-eii

;

marked incurvation forwards.

i''ig. 127. 'I'lifi same dnring life.
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may continue unbroken ; the purulent matter becoming absorbed, as

well as the molecular debris of the bone which

is then commingled with it ; and this, it is

plain, can only happen when the disease is

of limited extent, and tlie process altogether

chronic in its nature. Or the abscess, with its

contained debris, and perhaps sequestra, finds

its way to the surface in the usual manner

;

and is thence discharged. It is in the early

open condition that the process is likely to

advance most favourably ; atmospheric influ-

ence being favourable to acute—and conse-

quently efficient—ulceration ;
while, at the

same time, a ready exit is obtained for the

useless, and otherwise fast accumulating dis-

charge.

The auxiliary treatment afforded by our art, in suspected disease

of these inaccessible parts, is in the first place to prevent occurrence

of true caries if possible, by attention to the general health, rest of

the part, and counter-irritation. When caries has doubtless begun,

and the process is slow, as well as the apparent extent of disease limited,

we do little more than abide the working of Nature ; watching over

the general health, and maintaining for the affected part a complete

immunity from motion. We hope that disintegration will prove but

slight, and opening of the surface be unnecessary; that the ulcer,

freed from its carious surface, may simply cicatrize ; or, inosculating

with an opposed part in like condition, may effect a compromised
cure by anchylosis. When the diseased surface is obviously large

;

when, in consequence, suppuration must be profuse, and the destructive

ulceration extensive and sustained—we cannot too soon effect an aper-

ture of communication with the exterior. This will expedite ulcera-

tion; abridging the process of destruction, as well as rendering it

more likely to effect the object in view ; at the same time permitting
free evacuation of the suppurative and ulcerative results. We keep
such a wound open and dependent ; the inflammatory process which
necessanly follows on its infliction we anxiously watch, and if neces-

sary subdue ; while the powei-s of the general system are husbanded
and maintained.

It can be readily understood, however, that in but few cases a
successful issue is to be expected for this natural process of cure.

Ulceration may extend, and the original carious surface may thus be
destroyed ; but, most probably, only to disclose a continuance of the

Fig. 128. Carles of the vertebra;; previously to maceralion. Tlic aorta overlays tlie

•yst of the abscess.
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carious state. A sound portion of bone, fit for repair, may never be

readied; for absorption, changing structure, and impairing power,

may prove still the precursor of ulceration. Or, to state it more

simply, the inflammation may still prove asthenic ; its results on

primary texture destructive, its products incapable of plastic repair.

The system may be gradually worn out by the suppuration and its

hectic. Or acute inflammation may seize on the part ; as is not unlikely

to happen, on establishment of the aperture for discharge. Irritative

fever is lighted up, in consequence ; and this may more rapidly exhaust

the patient.

The foregoing points of practice, as to the sui-gically inaccessible

sites of caries, are obviously illustrated by reference to lumbar abscess,

originating in caries of the vertebrae ; by most of the examples of

morbus cosarius ; and by carious ulceration of tlie articulating surfaces

composing the knee-joint.*

Death of Bone or Necrosis.

This may be the immediate result of external injury, the bone at

once parting witli its vitality ; as in extreme burns, in which all the

component textures of the limb are instantly converted into an

inanimate eschar. Much more frequently, it is the indirect result of

injury; the bone perishing by an overpowering inflammation. When
unaccompanied by any other form of disease, it is said to be Simple

;

Compound, on the other hand, if combined with caries, or attendant

on fracture, as not unfrequently happens. When consequent on wound

or other external injury, it is called Traumatic
;
Idiopathic, when ori-

ginating without any appreciable exciting cause. Often in the young,

a bone is acutely inflamed without any apparent reason, rapidly be-

comes the seat of suppuration, and dies to a greater or less extent.

Also, necrosis may be either Chronic or Acute. Or, rather, the

ostitis which leads to local death may be either chronic or acute.

For the major part of necrosis—that is, separation of the dead portion

of bone, and formation of its substitute—is invariably chronic ; occu-

pying long time in completion, and accompanied by but a very minor

grade of the inflammatory process.

The extent of necrosis is very vai-ious. A mere leaf or scale oi"

* By Mr. Goodsir, tlie term caries is limited to a peculiar state of bone. " In Inir

caries, for a certain depth below the surface of the aflccted part, the corpuscles and caua-

liculi have more or less completely disappeared, so that the subjacent unaltered osseous

texture is covered in by a layer of apparently homogeneous solid hone resembling marble.

It is analogous, in some respects, to the enamel of the teetli ; 1, in not being covered by

soft parts; 2, in being a portion of the exterior surface of the body ;
i5, in coiUaiuing no

corpuscles or canaliculi; 4, in being incapable of absorption, and requiring therefore to

exfoliate, or to be removed artificially."—jIAohM/i/ Journal, Kebruiiry 18"'0, p. 102.
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bone may perish on the external surface ; and this is termed Exfolia-

tion. A larger and considerable portion of the laminated texture may-

die ; or this may retain its vitality, while the cancellated

interior perishes. The dead portions, or Sequestra, are

called External and Internal accordingly ; and like terms

are applied to the necrosis. Or the whole thickness of the

bone dies, in one continuous mass ; and the disease is then

said to be General. This general necrosis varies much in

its extent. Sometimes but a slight portion of a long bone

so perishes and is thrown off ; sometimes several inches ;

sometimes nearly the whole. But it is seldom that the

entire bone suffers. Usually the articulating extremities

remain ; the line of separation occurring there ; a fact

which has been long recognized by the surgeon, and that

gladly, as compassing two good ends. First, the pro-

cess of reproduction or repair is thereby facilitated

;

second, the joints are saved from purulent irruption, and

from the inflammatory destruction which would necessarily follow.

While the cancellous tissue of bone is prone to caries, necrosis is of

more frequent occurrence in the dense and compact portions of the

skeleton. And this in part accounts for the salutai'y fact just stated

;

namely, that necrosis generally stops at the articulating ends of the

bones.

The articulating ends of the long bones are not exempt, however,

either from involvement in general necrosis of the shaft, or from the dis-

ease occurring in a more limited form within themselves. Examples of

the latter affection are not uncommon in the bead of the tibia ; in young

adults, and often attributable to external injury. Death of even a

small part of the cancellous tissue there is a formidable disease ; by
reason of the great risk to which the knee-joint is exposed, of secondary

and destructive involvement.

The bones most liable to suffer ai*e those most exposed to atmos-

pheric influence and mechanical violence. The tibia enjoys an un-

enviable pre-eminence in this respect ; next may be ranged the

femur, especially at its lower part ; then the liumerus, cranium,

lower jaw, clavicle, ulna, &c. The disease, more especially in its

acute foi-m, prevails more frequently in the young than in the

old. And its causes may be briefly stated to be the same as those

of the first stage—ostitis. Of late years, an especial cause has been

ibund to affect the jaws ; namely, phosphorous acid vapour, generated

in the manufacture of lucifer matches. Persons employed in this

trade have suffered greatly from necrosis of the upper or lower jaw.

Fig. 129. Sequcstnini ; seen laterallj'; tlie external portion smooth, tiic internal

rough and irregular.
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somotimes of both; great deformity ensuing, and sometimes even death.

Tiie noxious vapour, perhaps, acts in two ways ; impairing the general

health, and fatally stimulating the periosteum.* Its main action, how-
ever, seems to be local ; on the periosteum. And, in proof of this, it

is observed that those persons only suffer who are alFected with caries

of the teeth ; and whose periosteum is consequently directly exposed
to the noxious vapour. The disease usually begins with moderate
periostitis, which thickens the membrane, and encrusts the jaw with

new bony formations. Then acute inflammation supervenes; the new
bone exfoliates, the soft parts slough and ulcerate, and necrosis more
or less extensively destroys the jaw.

The Process of necrosis may be conveniently divided into stages.

—

1. The hone, or portion of hone, inflames. Those cases in which the bone

is directly killed by external violence, we have already stated, constitute

a minority. In considering the process, therefore, it is right that we
describe it as it most frequently occurs ; and accordingly we begin

with inflammation. This may be the result of external injury ; as

wound, bruise, or fracture ; or it may be of apparently spontaneous

origin. It may terminate in local death, either in consequence of its

own intensity, or on account of this being associated with diminished

power in the part affected. The associated cause is more fi'equent

than the single, in cases of traumatic origin ; the injury not only

kindling ostitis, but at the same time diminishing the vital power by

which it is to be opposed.

In wounds implicating bone, the periosteum is often removed ; and

this obviously impairs power in the part so stript, which accordingly,

on the supervention of ostitis, is predisposed to die; But it by no

means follows that because a portion of bone has been denuded of its

periosteum, even rudely, it must inevitably become necrosed. Acute

ostitis occurring, necrosis is imminent, but not inevitable; the part

may yet retain a sufficiency of power for a successful struggle, and

live. But if the periosteum, and the membrane lining the interior

—

sometimes termed endosteum—both perish, or be removed at corres-

ponding points, death of the portion of bone so isolated, and cut ofl'

from its vascular supplies, is then indeed certain. Little inflammation

in such circumstances suffices to complete that result.f

When exposed bone retains its vitality, it is of a brown hue, sounds

dull on being struck, emits blood when rudely handled, and is covered

* Ileyfekler, Berlin, 1845.

t A marked sympatliy of function has been observed between the periostoum and

ciulostcura. Wlicn tlic former has been destroyed, the corresponding portion of tlie latter

becomes pec^uliarly active ; often causing an obliteration of tlic medullary canal at that

point by a deposit of recent bone. After injury to the endosteum, similar sympathy is

evinced by the periosteum. In facl, deslruction of citlior membrane involves an increased

duty and activity of production in tliat remaining.
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by a self-secreted fluid. On the contraiy, if it be dead or dying, its

colour is white ; it is resonant when struck ; it is dry, unless when

moistened by purulent secretion from the surrounding parts ; and it

does not bleed when touched, however rudely. Such signs are useful

as not only auxiliary to diagnosis, but bearing strongly on the mode

of dressing. However, it must also be well understood that a bone,

stripped of periosteum, may at first shew all the usual indications of

retained vitality, and yet whiten and die ; and also that an exposed

portion of bone may become white, sonorous, and apparently non-

vascular, shortly after infliction of the injury, and yet recover with

the thinnest possible exfoliation. In the latter class of cases, the pro-

cess of renewed and increased vascularization, in a part previously

exsanguine, may often be seen beautifully exemplified.

2. The bone dies. The changes just detailed, indicating death of

bone, occur sometimes very rapidly, and are completed in a few hours.

In other cases, the event may be protracted for several days ; as if life

were gradually and reluctantly relinquished. If previously, during

the condition of simple ostitis, the periosteum were adherent, it is now
completely detached ; and purulent secretion is interposed between it

and the bone.

According to the rapidity with which bone dies, the appearance of

the dead part varies. If death be rapid, the bone has had no time to

change its structure, under inflammation resident in itself; and
it consequently, as a sequestrum, retains the character of normal bone.

Its external surface is smooth and compact ; and it looks like a portion

mechanically removed from a sound skeleton. But if ostitis have

existed in the part, for sometime previous to its death, then its appeai'-

ance will vary, when dead, according to the duration and intensity of

that atFection ; rough and porous, swoln, ulcerated, dense, &c. The first

condition is the more frequent.

3. The deadportion is separatedfrom the living. The death, or second
stage, is often rapidly completed ; and is never long protracted. This,

the third, is invariably tedious and slow. The mode of detachment is

similar to that of sloughs in soft texture (p. 238) ; but very different

as to the time employed. A slough separates in a few days ; while
weeks or months may elapse, and detachment of the sequestrum may
still be incomplete.

The extent of the necrosed portion is indicated by its white, sonor-

ous, insensible, and non-vascular characters; and these it retains

throughout the whole process
; seeming as if it were a macerated

portion of skeleton. The only change likely to occur is a darkening
of its hue, by exposure to atmospheric influence, or to chemical action

_ from contact with purulent secretion. But around this unchanging
dead portion, and more especially in the parts immediately continuous

2 K
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with it, there is gi-eat activity. The colour is red or dark brown

;

evidently from increased and increasing vascu-

larity. The slightest touch is painful, and fol-

lowed by blood, of a florid arterial hue ; a clear

fibrinous secretion is slowly exuding; and the

gentlest touch of probe or finger

plainly indicates a softening of that

part, by removal of a large propor-

tion of its earthy matter. It is also

considerably swoln. In short, while

the dead part is undergoing no

change, unless perhaps a variation

of hue, the living parts all around

Fig. 130.

ai'e soft, swoln, and increased in

vascularity ; busy in carrying on an

inflammatory process of a truly

sthenic kind. This quickly termi-

nates in suppuration and ulceration.

And so a sulcus is begun ; which,

by gradually deepening, ultimately

—

but not, it may be, till after a long "

time—detaches the dead from the

living; resolving the former into the condition of a loose sequestrum.

As in the similar process in soft parts, ulceration does not proceed

alone. Reparation follows quickly on its heel. And no sooner has

the primitive sulcus been formed by the work of destruction, than

osseous granules begin to spread, by the work of repair, from the

margins which the ulceration has only j ust left. The stage of sepai--

ation commenced immediately on the completion of that of death ; and

the former was not well begun, ere the work of reproduction had laid

its foundation. Therefore it may be said, so wise and provident is

Nature, that the necrosed part is scarcely yet dead, ere the formation

of its substitute has been duly set in progress.

Separation, it has been stated, is invariably slow ; and it is well

that it is so. For the formation of new bone, to supply the place of

the old which has perished and must be thrown away, is also a process

inevitably tedious, even although early begun. The two—separation

of the old, and reproduction of the new—advance imri passu; and it

is surely a most beneficial and wise arrangement, which has decreed

Fig. 130. Necrosis of the femur, after amputation. At a, the sequestrum in process

of separation. At h, tlie parent bono enlarged, and undergoing inflammatory change,

necessary for detacliment and repair.

Fig. 131. Tlie sequestrum detaclied ; at its lower part, o, including the whole thiclc-

ness of the bone. Gradually slielving upwards, as such sequestra usually do.
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that the one shall not be completed leaving the other much imperfect

;

that the portion of old bone shall not be loosened, and cast away as

a useless thing, until an efficient substitute has been prepared to occupy

its place and function.

During the process of separation, by ulceration, there is necessarily

a constant, and often a profuse secretion of pus. This is discharged

externally, through apertures in the soft parts already existing ; or it

burrows and accumulates at new points, where free and dependent

incision soon comes to be demanded. The discharge is usually thick,

and yellow ; laudable in appearance ; charged with more or less of the

ulcerated debris ; and invariably possessed of an oppressive and pecu-

liar foetor—a sickening heavy odour, which, when once perceived,

will ever after be readily recognized—a sure sign of necrosis. When
analysed, the discharge is found to contain a very unusually large

proportion of earthy matter; doubtless the molecules of disintegrated

bone, which are sacrificed by the living margin to rid itself of the

dead sequestrum (p. 114).*

Sometimes a pulsating movement is observable in the part, during

the progress of separation ; owing, probably, to the increased vascular

function so busy in the process.

4. Separation ofthe dead portion is completed. Ulceration has encom-

passed it on all sides and beneath. It is now loose ; unless where

hemmed in by exuberant formation of new osseous matter above and

around, as is not unfrequently the case—a redundancy of reparative

effort by no means to be complained of, being obviously by much the

safer side on which Nature may err. The sequestrum is now to all

intents and purposes a foreign substance ; detached from the living

;

of no further use, and no longer recognized as a part of the living

economy ; on the contrary, a noxious body whose presence is resented

by continual suppuration and excitement in the living parts, and which
cannot be too soon extruded from the system.

Sometimes the death and separation are not continuous, in mass*;

but in small successive portions, many or most of which may be so

minute as to escape observation. A superficial portion of bone dies ;

and instead of separating in the usual way, gradually disappears. It

seems to have been absorbed. But, in truth, it has come away in

small thin flakes, or in still moi'e minute particles. And the process

of such removal has been termed by Miescher Insensible Exfoliation.

5. The dead portion is extruded. As in the threatened lodgment of

any other foreign substance, suppuration is the main agent here. By
pus a loose sequestrum is, as it were, floated to the surface, and there

* In pus from parts around diseased bone, phosphate of lime was found in amount
nearly 1\ per cent. ; while in pus elsewhere obtained, only traces of phosphate of lime
were discovered.

—

Bransby Cooper, Med. Gazette, May 1845.
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exposed. And if surgery be either slothful, or altogether in abeyance,

Nature may even complete the task of final discharge ; though slowly

and painfully, and with much exhaustion to the general frame. But
another agent is also at work. By the ancients it was supposed, that

the dead portion was simply pushed off by granulation from beneath

;

ere yet it was detached from its continuity with the living texture.

Such we have seen is not the case. It is first separated by a very

opposite process ; not formation of new matter, but disintegration of

the old. But to this disintegration of the old, as a means of separation,

formation of new as a means of repair almost immediately succeeds.

This work of repair is not limited to the margins of the sulcus, but

follows the ulceration throughout its whole track. So that, when the

dead part is completely detached and loose, it is virtually borne on

a bed of granulation ; which, continuing to enlarge upwards, in the

reproductive effort, obviously assists in cari-ying outwards the seques-

trum and favouring its approach to the surface. At the same time,

be it ever remembered, this and every other effort towards expulsion

may be fully counteracted, by retention of the dead and detached part

;

in consequence of a tight embrace of the living substitute, which has

formed over and partially incased it.

And in another way spontaneous extrusion may be prevented ; the

sequestrum seeming to be attached, while truly sepai'ate. These same

granulations, subsequently changed into fibro-areolar tissue, may inter-

lace themselves through the irregular, and often cribi'iform margins of

the dead part ; as creeping plants twine through trellice-work.

By some this irregular and cribriform appearance, so commonly

observed, has been accounted for by supposing that the corresponding

granulations have by their absorptive powers consumed tlie bone, and

made the perforations and spaces. But it is more rational to conclude

that these are the result of bone having died irregularly, not with

a bluff clear line ; that they have been formed by ulcerative disinte-

gi-ation of the living bone at these points, dui-ing the general process

of separation ; and that, in the third place, as to time—not in the first

—the granulations have shot up to occupy, and fit themselves to, the

spaces and perforations already made and vacant.

It is supposed that occasionally the process of separation is somehow

arrested, and may remain for years incomplete. No doubt sequestra

have been found undetached, many years after injury done to the part.

But proof is wanting to shew that necrosis was coeval with the injury.

More probably, in such cases, the formation of the sequestrum resulted

from a later ostitis ; and its separation was truly progressing in the

ordinary way.

The sequestrum is always less than the space left on separation, as

can readily be understood ; allowance being made for amplification of
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the latter, by tlie destructive process in the living bone whereby sepa-

ration is eflFected.

6. Reparation is completed. This, we have already seen, begins at

the same time as the process of separation ; and is originated by the

old bone, at the living margin of the ulcerative sulcus. From this

point it advances, consentaneously with the process of separation ; in

two parts, a deep and superficial. The former, following close in the

track of the ulceration, consists of osseous production from the living

bone beneath the loosening sequestrum. The other, begun by bone,

but apparently carried on by periosteum, invests the dead part on its

exterior
;
gradually shelving over and encrusting it, as bark does a

tree ; and hence often termed the Cortical portion of the Substitute, or

new formation.

Wherever the periosteum is entire, there the formation of this cor-

*'>g- 132. Fig. 133. Fig. 134

tical bone proceeds, continuously with that which has come from the
parent shaft. But, in several places, it is probable that periosteum is

Fig. 132. Acute necrosis of tlie tibia. The bone extensively perished at a ; the cor-
tical formation has begun to form. Fibula, as usual, imalfected.

Fig. 133. Necrosis of tibia; more advanced. Cortical formation investing the
greater part of the old bone.

Fig. 134. Necrosis of tibia ; in the chronic stage. Cortical, or substitute bone, com-
plete, and consolidated. At several points cloaca; seen, leading down to the sequestra,
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deficient. So soon as the part died, its periosteum became detached

from it ; and pus was interposed. This pus must, sooner or later, find

its way to the surface. And, for this purpose, solution of continuity

is made in the investing membrane ; either by the knife or by ulcera-

tion, more frequently by the latter. Such apertures remain open, not

unfrequently widen, and through them pus continues to be discharged.

The cortical formation, begun by bone, and apparently maintained

—

nay, chiefly effected—by periosteum, having reached such an aperture,

has its continuity interrupted. Where the membrane is deficient, so

is the osseous shell. It passes round the margins ; and an aperture is

formed in the newly constructed case of bone, corresponding to the

opening in the periosteum. In fracture, without suppuration, ossifica-

tion is begun by bone, is continued by periosteum, and where that is

deficient is sustained by the surrounding parts which assume periosteal

character and function ; and consequently the incasement of bone, under

such circumstances, is continuous. But here there is no substitute for

deficient periosteum ; the surrounding soft parts have suppurated, and

are themselves reduced to the condition of an aperture or canal for

discharge of matter.

This, however, is not a disadvantage. On the contrary, were

deficiencies of periosteum invariably supplied by

adventitious structure of similar capabilities, the

cortical formation would also invariably be con-

^
tinuous ; purulent matter would be denied an

outlet ; and all the pains and dangers of acutely

accumulating, and deeply seated pus, would in-

„ evitably ensue. As it is, deficiency of periosteum

is not supplied ; and the cortical formation is at

that point proportionally defective. A permanent

b aperture, termed Cloaca, results (Fig. 134) ; com-

municating internally with the cavity which con-

' tains the sequestrum, opening into the suppurated

J
aperture and canal of the soft parts extei'iorly,

and of the greatest use in securing eflicient dis-

charge of purulent or other fluids.

The external orifice of this discharging canal

Fig. 135. is usually callous, and of an elevated or pouting

character. It is termed a Papilla ; and in every case where necrosis

is at all extensive, there are not one, but several such purulent canals:

through the cloaca, in connexion with which, a probe may be made to

impinge on the sequestrum.

Through these apertures, the condition of the dead portion may be

Pig. 136. Necrosis of tibia. At a, tlio dead bone exposed. A I h, h, the papilla'

represented, communicating throiigli cloactc witli tlie sequcslnini.
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from time to time ascertained ; and so soon as it has become loose, it

is through these apertures, enlarged if need be, that it is removed.

When it has been discharged, the two portions of the new osseous for-

mation coalesce ; and so complete the construction of the dead bone's

substitute. Hitherto the sequestrum, as a foreign substance, was in-

terposed between ; now the cortical frame, descending, comes ulti-

mately to mingle the soft osseous gi-anules of its internal aspect with

those which are rising from the subjacent stratum of original bone.

And so, somewhat as in chasm of the soft parts, the cavity, previously

occupied by the sequestrum, is filled up ;
partly by continued forma-

tion of new matter, partly by mutual approach of the parts already

formed. Suppuration ceases gradually ; the cloacas, no longer useful,

may slowly fill up—or at least diminish—by new formation from the

osseous margins ; the vi'^hole part becomes firmly consolidated ; and

the inflammatoiy process altogether subsides. Should the cloacte

remain unclosed, the soft parts will notwithstanding heal kindly over

them ;
provided there be no dead bone remaining, to keep up inflam-

mation and discharge.

Before removal of the dead part, there was much bidky swelling of

the limb
;
partly from the infiltrated condition of the soft parts, partly

from the elevated position of the cortical bone. But now this latter

seeks a lower level. Besides, absorption so acts as to condense and

strengthen the new textui'e ;
rendering it more efficient as part of a

column of support. And, at the same time, the inflammatory process

having in all its grades and every where abated, absorption is not idle

in the superimposed soft texture. In consequence, the unseemly swel-

ling gi-adually disappears ; and, ultimately, the part has both its func-

tion and its symmetry more or less completely restored.

An analogy plainly exists between reproduction of bone, and
reparation of lost substance in the soft parts. The granulations which
fill up the latter chasm, and, restoring all to one level, permit the

formation of new integument, are analogous to the new osseous pro-

duction from the parent bone. The cuticular investment, gradually

extending from the circumference, to effect cicatrization, has for its ana-

logue the cortical formation beneath the periosteum
; which, covering

in the deep substitute, may be said to effect its cicatrix.

Hitherto, we have been speaking of the restorative process as oc-

curring in a case of partial necrosis ; an external portion only having
perished; living bone on one side, and periosteum on the other.

Events are very simihu" in the other forms of the disease. When tlie

necrosis is Internal, a part of the cancellous texture only having died,

reparation follows rapidly on extrusion of tlie sequestrum. This takes

place through an aperture, formed by ulceration, in tbc laminated por-

tion ; which opening, like the corresponding interruption of continuity
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in cortical formation, is termed a cloaca. And when through this,

whether by nature or by art, extrusion has been effected, reproduction

is accomplished entirely by the surrounding living bone, which consti-

tutes the parietes of the cavity in which the sequestrum lodged. At
first, the new structure is of preternatural density ; but by the con-

tinued work of absorption, continuity of normal texture is ultimately

re-established.

When the internal sequestrum is small, the original inflammatory

affection having been but limited, and the present suppuration being but

slow and slight, ulcerative perforation of the bone for discharge of

both pus and sequestrum may be a very tedious process. Meanwhile,

by continued presence of the foreign body within, ostitis of a minor

grade is permanently maintained in the vicinity, and pei'haps to a wide

extent. In consequence, the bone may become much enlarged, as well

as condensed in its structure ; and often is roughly nodulated on the

exterior. A somewhat similar change in the shaft of a long bone also

follows the formation and lodgment of a large internal sequestrum ;

in connexion with which a cloaca may have been eai'ly formed, but

too minute to admit of spontaneous extrusion.

"When a portion of bone including its whole thickness has perished,

the process of separation advances in the usual way ; as also the com-

mencement of reparation, by osseous production from the living mar-

gins of the sulcus. The osseous production, begun by the bone, is

continued by the periosteum ; shelving over the whole exterior of the

dead part. The sequestrum, when loose, is dislodged from its parallel

relation to the living shaft; and this may pei'haps be the work of

surrounding osseous granulations. It then gradually seeks the sur-

face. And thus both room and opportunity are afforded for the

parent bone, on each mutilated aspect, to send forth its reproductive

formation. After extrusion of the sequestrum, the new cortical por-

tion falls inwards, as usual ; and, coalescing with what is being formed

by the old bone, a solid and eflScient substitute is ultimately obtained.

Restoration of the bone's continuity is due to both bone and perios-

teum. The former tissue takes the initiative in the process ; and the

two formations, from periosteum and bone, advance together, in har-

monious co-operation.

Complete reproduction, however, is not to be expected in all cases.

If a small portion only of the entire thickness perish—say half an inch,

or an inch—doubtless it will be ultimately though slowly reproduced.

The parts are equal to the task required of them. The bone, more

especially, is quite able to overtake its part of the duty ; the osseous

formation, from either end, uniting to form a dense and compact re-

union of the central portions of the shaft. In all cases, the periosteum,

when left entire, is capable of executing its share ;
namely, formation
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of the cortical portion. But that is not enough. The cortical portion,

if left to itself, after extrusion of the sequestrum, unsupported by an

interior production fi-om the bone, shrivels and bends ; is altogether

insufficient as a column of support ; and ultimately comes to be in a

great measure removed by absorption. Now, reproduction from the

mutilated osseous surfaces can only extend a certain length. In the

higher classes of animals, reproduction of tissue is not indefinite, but

has its limits. The two portions of bone will shoot out new matter,

readily, so as to effect union by restoration to the extent of an inch or

two. But in seeking to ti'averse a greater space, the reparative effort

is likely to flag and fail. The osseous nodules do not coalesce ; but

taper finely off, ending in a point coherent with the condensed soft

tissues around. And therefore, practically, it must be remembered,

that when a sequestrum has come away, including almost the entire

shaft of a long bone, reproduction can scarcely be expected to prove

complete ; and probably the limb will, ever after, be more or less in-

efficient as an organ of support and motion. It is astonishing, how-

ever, how successful the restorative effort sometimes proves, even in

circumstances of but little hope. In not a few instances, long bones

have been almost wholly reproduced. And, therefore, in necrosis of

the entire thickness of the shaft, even of great extent, a chance of cure

in the ordinary way ought invariably to be afforded. The short bones,

however, if wholly necrosed, are never reproduced. And reproduc-

tion is also rare in the flat bones ; especially the cranium.

Also, let it be borne in mind, that for suitable reproduction, under

any circumstances, it is essential that true inflammation shall sub-

side; otherwise, fibrinous deposit will prove but sparingly plastic,

its major part degenerating into purulent matter. In practice, our

principal care is directed to ward offinflammatory reaccession ; knowing
well that should this occur, repair will be interrupted ; the cure will

be at least delayed, and perhaps rendered wholly abortive.

Such is necrosis. It may be partial and External. Then the se-

questrum has its peculiar characters. As formerly stated, the doomed
portion usually parts rapidly with vitality, at an early period of the

disorder ; ere it has time to undergo change. And, accordingly, it

presents, on its removal, the usual appearances of the external, dense,

laminated texture of bone ; as if it were part of a macerated skeleton.

But it is rough and irregular, at its lower and lateral aspects ; where,

by the ulcerative process, it has been slowly and unequally separated

from the living tissue (Fig. 131).

Or necrosis may be partial and Internal (Fig. 122). Then the

sequestrum is very distinctive of its original site
; being not only loose,

as ordinary cancellous texture, but also rough and scabrous at every

point
; shewing no surface of a smooth and laminated character—unless
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it be the comparatively smooth internal surface of the medullary

canal.

Or the entire thickness is included ; the sequestrum consisting of

a portion of the bone which is rough and irregular at either extremity

;

but in other respects seeming as if artificially removed from the skele-

ton. And thus, according to its situation and extent, a sequestrum,

like its parent ostitis, is termed Intei-ual, External, or General.

Symptoms.—The symptoms of necrosis are, at first, those of acute

ostitis. Suppuration having occurred, these are aggravated ; no relief

follovs'ing the suppurative crisis, as sometimes happens in the soft tis-

sues ; for here the first investment of the pus is invariably dense and
unyielding. But relief comes with evacuation of the matter ; whether
effected by nature or by art. By the former, the process is tedious,

and abatement of the symptoms proportionally slow ; by the latter, if

early and efficiently adopted, relief is both instant and great. All the

surrounding soft parts are very much involved, from the beginning.

At first infiltrated by a plastic exudation ; causing consolidation, as

well as thickening and enlargement. Afterwards the seat of suppura-

tion, more or less extensive ; sometimes diff'use, more frequently

limited by fibrinous condensation.

The matter is discharged, usually, through several apertures ; the

number generally bearing a proportion to the extent of the disease.

The pouting external orifice, as already stated, is termed a papilla.

The internal is termed a cloaca ; the result either of deficiency of the

periosteum, or of perforation of the old bone—according as the necrosis

happens to be internal, or not. Through the canal, wliich ultimately

assumes quite a fistulous character, the presence of the dead portion of

bone is detected ; and its condition as to detachment may be from

time to time ascertained, by the use of a probe—or, what is bettei", by

introducing the finger, should space permit. "When the sequestrum is

internal, it is felt rough, yet dense ; when external, it is felt smooth

and solid, except at the circumference, where by the sulcus of separa-

tion the bone has been rendered rough and irregular.

During the stage of separation, and the concomitant one of repara-

tion, discharge is continued ;
usually copious ; and invariably fa;tid,

as before stated. In consequence of such discharge, the constitutional

symptoms which during the ostitis, both simple and suppurative, had

shewn all the characters of acute inflammatory fever, often intense,

may change now into hectic.

But the local inflammatory process has not yet subsided. So long

as the foreign body—as tlie sequestrum truly is—remains une.xtruded.

the living parts will continue to resent its presence. True inflammation

is sustained in its immediate vicinity, as essential towards the ulcera-

tive suppuration ; a minor grade of the process continues to pervade
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the whole pai't; the substitute bone is busily advancing; in the soft

parts, deposit is still in the ascendant, and absorption is doing but

little towards remodelling the limb. Besides, the soft parts become

increased in vascularity, sometimes to a very considerable degree ; so

that when incised—and they cut like a piece of gristle, rather than

ordinary soft textures—hemorrhage is invariably profuse ; not only

because the vessels are both active and numerous, but also in conse-

quence of natural hemostatics being opposed by the dense structural

change in which the vessels are embedded.

Should inflammatory reaccession occur, the symptoms will all be

renewed with their pristine severity. And if the newly-formed pus be

so situated as not to find a ready exit, it is most probable that serious

extension of the original necrosis may ensue. Thus it may happen

that necrosis, originally limited to but a small part of laminated tex-

ture, may ultimately involve, not only the whole thickness, but almost

the whole extent of a bone.

When the sequestrum has become wholly detached from the living

bone, it does not always seem loose. For it may, at more than one

point, be bound down by the tight embrace of the new cortical forma-

tion ; or, as already mentioned, newly-formed texture—fibrous or

cartilaginous—may be interwoven with its cribriform parts. Or new
bone may be deposited, in points or patches, so closely on the dead

part's surface, as actually to establish again their continuity. Or new
bone, like the softer textures, may interlace the cribriform spaces of

the sequestrum. Generally, however, so soon as detachment is com-
plete, the sequestrum is more or less movable ; as the finger or probe

will testify. And if not then artificially removed—as it should be

—

in due time it makes its appearance at the surface, and projects there;

the protruded portion becoming blackened, apparently through atmos-

pheric influence. As a general rule, it may be safely held that a dead
portion of bone, which is protruding through an external opening in

the soft parts, has been completely loosened from its connexion with
the living bone ; and that if it seem fixed, it can only be on account
of secondary retention in one or other of the ways just mentioned

—

most probably by cortical embrace.

Sometimes the substitute itself perishes, by inflammatory accession;

a result not at all improbable, when we consider how recent and com-
paratively incomplete is its structure, and consequently how low its

vital power of resistance or control. And this affords another reason,

why such inflammatory re-accession should be anxiously provided

against, throughout the whole period of repair. Should the supei'-

imposed soft parts happen to become the scat of hospital-sore, the sub-
stitute cannot fail to be more or less exposed and involved ; and may
consequently die and come away, in whole or in part.
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When the sequestrum has not only become loose, but also been fairly

removed, the inflammatory process gradually subsides in all its parts.

The cortical portion of the substitute contracts, condenses, and sinks

to meet the rising new structure ; which has been elaborated by the

parent bone, and which has been a means of effecting displacement of

the dead part. The two portions having coalesced, deposit and absorp-

tion advance in harmony within the mass ; fashioning it into a goodly

imitation of the part which has been cast off ; and restoring both

symmetry and function to that portion of the skeleton. At the same

time—the inflammatory process gradually fading, as it recedes from

the centre of operations—deposit ceases to be excessive in the soft

parts ; absorption becomes actively engaged in removing the excess

which has already occurred ; and both the induration and enlargement

of the whole limb slowly subside. Ultimately, the normal girth is

approached, but is seldom, if ever, actually attained. Pain and stiff-

ness gradually diminish ; and function, too, is restored.

The time occupied by the various changes is extremely various.

In acute external necrosis, of a very limited extent, many days may
not elapse between the first onset of the inflammation and final extrusion

of the sequestrum. In more extensive examples, by weeks we will

prove more correct reckoners of the time. When the whole thickness

of a bone has perished, to some considerable extent, many months may
be, and usually are, consumed, ere the bone has been got aAvay ; and

at least an equal term may be required ere, subsequently to that event,

the limb resumes even an approach to its pristine form and function.

In the young and otherwise healthy, progi*ess will be more rapid than

in the aged and infirm ; and much will also depend upon treatment.

If inflammatory re-accessions have been either directly induced, or not

sufliciently provided against, the term of cure may be protracted almost

indefinitely. In spongy bones too, the process is ordinarily more rapid

than in dense ; the former being more vascular, and better capable of

energetic effort. Also the bones of the superior extremity have an

advantage, in this respect, over those of the lower.

Treatment,—Again, prevention is to be considered paramount. Treat

the preliminary ostitis, with energy yet warily ; in order that it may

be arrested in its progress, ere any destructive result has yet begun.

When suppuration has taken place, and the doomed portion or portions

of bone are dead or dying, our object is a minor one ; to mitigate

symptoms, prevent extension of evil already incurred, and favour the

advancement of repair. The first, and not the least important indica-

tion to be fulfilled, is early and efficient evacuation of the purulent

formation which bathes the inflamed bone, and has detached it from

its periosteum. Some considerable time must be unprofitably consumed,

ere pus can work out its own discharge, througli (he periosteum and
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Other unfavourably investing tissues ; meanwhile the patient's sufferings

will have been gi-eat, and aggravation of the original evil not incon-

siderable. Time, texture, and torture may be all saved, by an early,

free, and direct incision
;
which, accordingly, should invariably be prac-

tised, so soon as the indications of suppuration are sufficiently manifest.

Detachment of the sequestrum we commit entirely to Nature

;

contenting ourselves with overlooking her opei-ation ; and taking

especial care that she shall not be intei'rupted. With this latter object

in view, the part is kept quiet, used as little as possible, and not put

in the way of external violence. By some, exercise of the affected

part is enjoined, with a view to expedite separation of the dead portion,

when that seems to be unreasonably slow. But to my mind the practice

seems fraught with danger, as regards aggravation and extension of

the disease by inducing inflammatory reaccession. Should this at

any time threaten, leeches, fomentation, absolute repose, and general

antiphlogistics if need be, are at once employed with a view to its

speedy arrest. On this account also, during the chronic stage, when

perhaps purulent secretion is great, and hectic is either threatened

or fully developed, and when consequently we are anxious to support

the system in its difficulties—that support must be prudently con-

ducted, and made to vary from time to time, as circumstances may
demand.

"When the sequestrum has become wholly detached from the living

bone, by completion of the ulcerative sulcus in the margin of the latter,

Nature's exclusive operation is over; and it is then our cue to interfere.

Nature's power of detachment is adequate and admirable, but her

power of extrusion is weak and imperfect; and the surgeon, who de-

liberately imposes on her the latter effort, is both negligent and un-

skilful. She may, and often does accomplish the task ; but only after

much suffering by the patient, and exhaustion of his frame ; and not

until much structural change, perhaps irremediable, has occurred in

the part—all unnecessary, and which, by judicious assistance of the

surgeon, timeously afforded, should have been altogether prevented.

But perhaps a more common error in practical surgery is, inter-

ference with the sequestrum before it has become loose. To lay hold

of it then, and use violence, after exposure by incision, is certainly to

induce a combination of evils. The evulsive effort fails
;
and, conse-

quently, the patient has been put to a gi-ave amount of pain un-

necessarily and fruitlessly. By the violence, inflammatory reaccession

is certainly induced ; in and around the part originally implicated. In

other words, a fresh ostitis, probably both acute and extensive, is in-

duced ; and aggravation of the necrosis is most likely to follow. Also,

the loss of blood which attends on such an attempt, wliether successful

or not, is invariably considerable; coming from a wound of soft parts,



430 TREATMENT OF NUCKOSIS.

wliich are not only unusually vascular, but, besides, unfavourable to

natural hemostatics, as formerly explained (p. 322). A nd the patient's

state of system is generally such, in the advanced stage of necrosis, as

to be altogether intolerant of a repetition of such hemorrhages. There-

fore, on this last ground alone, it is plain that the operation for removal
of a sequestrum should never be undertaken, unless the surgeon be

tolerably certain that his effort will then prove successful.

During the whole stage of separation between the dead and living

bone. Nature is to be left entirely to herself ; the surgeon being only

an interested on-looker ; prepared to ward off inflammatory re-acces-

sion by suitable antiphlogistic?, should that threaten to occur ; and
careful to limit motion, in order to avert fracture or bending of the

changing member. From time to time, he may, by his finger or probe,

ascertain the rate and extent of progress
; yet using all most gently.

Every rudeness of examination must be carefully eschewed ; as being

prone not only to interrupt formation of the substitute, but also to

extend anew the limits of the necrosis.

In probing, the simultaneous use of two instruments is sometimes

advantageous. One probe resting on the end of the sequestrum, a

second is introduced through another cloaca ; and by pressing with

each alternately, looseness of the sequestrum may be made plain, in

circumstances otherwise extremely doubtful.

When the shaft of a long bone is separating, of its entire thickness,

and to a considerable extent, especial care is necessary to keep it sup-

ported and immovable : for several reasons. By movement, or by

spasm, it may bend or break ; a spiculum may perforate a large blood-

vessel, or irritate a joint ; or the articular extremities may be approxi-

niated, entailing great and permanent shortening and deformity.

So soon as the sequestrum has become loose, by Nature's effort

—

not later, and not before—the surgeon is called upon to take the ne-

cessary steps for its removal. An incision is made through the supei*-

imposed soft parts ; neither too free, causing unnecessary loss of blood ;

nor too limited, obstructing the subsequent procedure by want of space.

Through the cloaca or cloaca3, the extent and form of the dead portion

or portions are then ascertained ; and if the natural opening afford

space enough, through this forceps are introduced, and the sequestrum

seized and extracted. It usually happens, however, that the natural

openings are not sufficient ; the sequestrum proving large, and having

become on all sides invested by stout cortical formation. It may be

necessary, therefore, to convert two cloaca3 into one ; by the saw or

cutting pliers (Fig. 125). Or one cloaca, whether in old or new bone,

may be enlarged to the required extent, by the cutting pliers ; or more

suitably, in most cases, by the trephine. In all cases, however, let as

little of the new bone be sacrificed as possible. For, once removed, it
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will not be reproduced ; and the limb, in consequence, may be per-

manently and unsafely weakened, as well as deformed.

The sequestrum having been duly exposed, the laying hold of it

comes to be of some consequence. Forceps are the best adapted in-

strument
; but, in genei'al, they are used much too small and feeble.

The common dressing forceps, as found in the ordinary pocket case,

are quite unsuitable ; except for very small sequestra, wholly uncon-

fined by cortical formation. Strong blunt pliers, made for the pur-

pose, should be employed; like bell-hanger's pliers, only longer in both

Fig. 136.

blade and handle, with the former well serrated to prove surely pre-

hensile, and powerful in every part. By means of these the dead

portion is firmly grasped ; and is moved to and fro, so as to ensure its

fi-eedom from the surrounding substitute. Then, by a steady pull, it

is brought to the sui'face ; leverage power being used, if need be, to

break up any farther obstacle which may obstruct its final removal.

Such determined procedure saves pain, time, blood, and trouble. For
the smaller and shorter instrument is prone to slip; only after repeated

efforts is a truly secure hold obtained by it ; and thus often much
wriggling and real force are required, to overcome unexpected obstacles

by unequal means. When the sequestrum is long, and the main aper-

ture leads to its middle rather than to either extremity, extraction is

often much facilitated by cutting through its centre with the bone pliers,

and then extracting each portion separately.

Thus, then, the errors most likely to occur, in the manual treat-

ment of necrosis, are three ; too early an interference, ere the natural

process of separation has been accomplished; attempted removal of
the dead portion, when loose, by inadequate means ; and the leaving

of it undisturbed, when loose, throwing on Nature the labour of extru-

sion as well as of separation. That the last is an undoubted error is

very plain, when we consider that the sequestrum, when loose, is to

all intents and purposes a foreign body, and as such will be regarded

by the living parts
; creating much local disturbance, as well as serious

inroad on the constitutional powers ; both unnecessary.

By some it has been urged, in defence, or at least in palliation of
the indolent system of treatment, that there is a possibility of the dead
portion disappearing ; in one of two ways, either by absorption, or by

Fig. 136. Forceps suitable for removing sequestra.
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solution in the purulent fluid in which it is soaked. That such hope
is altogether futile, from either of these events, has heen abundantly
pi'oved to demonstration. A portion of bone, detached from the living,

is plainly not amenable to absorption
;

unless, by solution, it be pre-

sented for absorption in a fluid form. And direct experiments, more
especially those of Mr. Gulliver,* have clearly shewn, that dead por-

tions of bone are wholly insoluble, in the purulent or other fluids, to

which in a living part they may be exposed. A dying portion of bone
may be partially absorbed, or disintegrated by ulceration ; but dead
bone is liable to neither absorption nor disintegration, nor to any other

vital pi'ocess. Because a lai'ge cavity is found in the interior of a bone,

either altogether empty, or containing but a few minute sequestra, we
are not thence to infer that the cancellous texture, originally occupying

this space, has first died and then been absorbed. It has parted with

its vitality, doubtless, not however in a continuous mass, but in mole-

cules; not by necrosis, but by ulceration. And though the dead por-

tions have been removed, they have not been taken back into the

system, but pushed forth through the external opening.

At one time it was proposed to apply nitrous or other acids to the

sequestrum, with a view to its becoming pliable through loss of its

earthy matter, and so capable of being gently pulled away, at the cost

of but little pain or blood. The impossibility of confining the acid's

action to the part to be destroyed, is a sufiicient, because insuperable

objection to the practice.

"When the sequestrum has been removed by operation, the wound
is stuffed moderately with dry lint; partly to aiTcst the bleeding, which

otherwise might prove profuse ; partly to ensure the wound's ultimate

closure, by a gradual filling up from the bottom. The antiphlogistic

regimen is rigidly maintained for some days ; as a certain amount of

inflammation is an inevitable result of the interference, however gently

and skilfully conducted ; and it being evidently of much importance

to keep such afiection within moderate, limits. Otherwise, the act

of removing one dead portion of bone might become the means of

inducing the formation of a second sequestrum, perhaps more extensive.

The limb is kept quiet, free from motion and tlie support of weight;

for, as yet, the substitute is hollow, imperfect, consequently weak, and

prone on the application of either motion or weight to give way by

fracture or bending. Not tiU some considerable time has elapsed

—

varying in different cases, according to the circumstances of each—does

consolidation of the substitute occur ; sulRcient to restore not only the

appearance, but the function of the bone affected. And, not until then,

should the patient be permitted to employ the limb with any degree

of freedom. And, indeed, in many cafles, in which temporary weak-

• Mcdico-Chinirgicnl Trnnsnctions, vol. xxi. t.ondon, 1838.
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ness of the new formation is peculiarly manifest, it is well not to leave

immunity from function at the discretion of the patient ; but to insure

this, and at the same time afford an adventitious support from without,

by incasing the affected portion of the limb in splints and bandaging.

As already stated, similar care is not unfrequently demanded, during

the latter part of the stage of separation ; for then, also, the bone is

very weak, and prone on exertion either to bend or break. At neither

period, however, let the limb be kept constantly rigid and unmoved.

From time to time, let the articulations be suppled by gentle and

passive motion
;
otherwise, stiffness, or even actual change of structure

by disease, may be induced.

Superficial exfoliation may sometimes be hastened. But this is

only an exception to the general rule, of non-interference previous

to the completion of detachment. When a thin shell of bone, for

example, is coming slowly away from the calvarium, it may sometimes

be expedited ; by applying an escharotic, as the red oxide of mercury,

or the chloride of zinc ;
taking care that the application is limited to

the dead portion, and its very immediate vicinity. By combining a

more continuous and direct death of the living margin with its

molecular disintegration, the loosening of the sequestrum will plainly

be facilitated.

Again, after detachment has been completed, a superficial exfolia-

tion of the skull may seem fixed. It cannot be by cortical formation
;

for, in the cranium, this is seldom if ever produced. It may be the

result either of redundant granulation, or of atmospheric pressure.

Granulations may have sprung up from the surrounding parts, both

hard and soft, but especially from the latter, to such an extent as to

partially overlay the dead portion of bone ; confining it to its place,

even though wholly freed from attachment beneath. In such a case,

the redundant soft parts are to be freely pushed aside, by the knife

or probe ; and the bone, thus liberated, is then removed. Atmo-
spheric pressure, when the cause of undue retention, may be overcome,
by fixing a screw in the dead part, and thereby elevating one portion

so as to admit the air beneath ; then it is loosened in every way, and
can be readily lifted from its place.

Amputation is sometimes demanded, though rarely, in necrosis.

It is the exception, not the rule. It may happen that in acute necrosis

of the young, violent inflammatory is followed by severe irritative

fever ; and that both are quickly succeeded by a formidable hectic,

which must plainly be relieved, at all hazards, by removal of its cause.

Under such circumstances, it may become not only expedient, but

imperative, to take off the limb
; perhaps very shortly after the fir§t

accession of the disease ; while the recently dead bone is yet freshly

bathed in pus, and when the process of separation has but just begun.
2 F
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Or, in the more chronic cases, a like summary procedure may be
required at a far more distant date ; after not only weeks but months
have elapsed ; when the separation has become far advanced, but is

not yet complete ; after the system has long borne up nobly, under the

exhausting burden of irritation and discharge ; but when, nevertheless,

it has evidently become unequal to a prolongation of the contest.

Such cases, however, it is great happiness to remember, constitute but

a small minority. The greater number are prosperous in their issue ;

if duly conducted. The system which has borne up long, is enabled

to sustain its task till the end ; the dead part is separated and dis-

charged ; the substitute condenses and solidifies ; the swelling of the

soft parts subsides
; purulent formation diminishes, and the apertures

in both hard and soft parts are closed ; the limb is not only saved, but

is as useful as before.

On the one hand, Ave must beware of sacrificing life, in vain endea-

vour to save a limb
;
and, on the other, we must be equally careful not

to sacrifice a limb, in our anxiety to succour life not yet brought into

actual danger ; a dilemma in practice, from whose horns we can extri-

cate ourselves, only by a happy combination of knowledge, judgment,

and experience. And, in relation to this subject, it is important to

remember, that necrosis is not always as extensive as it outwardly

seems. Discharge may be copious, fistulas numerous, soft parts exten-

sively involved, and constitutional disturbance great; and still the

sequestrum may be of but limited extent, both in surface and in depth.

Recourse to amputation may also be advisable, in the case of

extensive death of a bone throughout its whole thickness, when the

expected reproduction has failed. The limb then bends, shrivels, and

is worse than useless ; its removal becoming a matter of expediency,

in the eyes of both patient and practitioner.

In consequence of neglect, a limb may be presented to us much

bent, and otherwise defoi-med ; with a large blackened sequestrum,

partially protruded from the surface. The appearance may be alto-

gether so unpromising, as to lead a hasty and inexperienced observer

at once to advise amputation. But this is never warrantable, under

even such circumstances ; unless the system be already sunk very low,

and plainly unable to bear a prolongation of the strain. Then we

amputate to save life ; but in the majority of even such examples, we

ought to save both life and limb. The sequestrum is removed, with

an expenditure of as little blood as possible ; the limb is laid in splints ;

the bending is gradually undone, by bandaging
;
by suitable diet and

medicine, constitutional power is maintained ; and thorough restoration

of the limb may be ultimately obtained.

It will be observed, that I have refrained from entering on the dis-
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cussion of a much vexed question in regard to necrosis ; namely, the

exact mode wherehy new bone is constituted. I believe that, in inter-

nal necrosis, the formation of new structui-e, to supply the deficiency

of the old, is invariably the work of the parent bone ; and that, in

both external and general necrosis, the substitute consists of two parts,

superficial and deep ; the one the product of the old bone, the other

usually begun by the old bone, but continued and mainly elaborated

by the periosteum. It seems difficult to determine whether this

cortical or external portion is entirely formed by the periosteum ; or

whether the plasma is originally furnished by the surface of the old

bone immediately before its death ; the periosteum being subsequently

intrusted with its nourishment, and with the management, as it were,

of its transitional organization into bone. For my own part, I am
strongly inclined to coincide with those, who give to periosteum the

power of both furnishing the plasma, and conducting its ossification.

For, the early death of the original bone, and the suppurated condition

of its periosteal connexion—a profusion of pus usually separating the

surface of the bone from the membrane, and that at an early period

—

seem tolerably conclusive, as to the improbability of much plastic de-

posit being found in the suppurated locality. At the same time, I am
not prepared to deny that new bone may not be formed from one or all

of those sources ; from parent bone ; from periosteum ; from plasma

exuded from bone previously to its death, and subsequently cared for

by the periosteum ; from portions of bone detached from the parent's

surface previously to its death, and remaining connected with the peri-

osteum ; or from ordinary soft textures, where bone and periosteum

happen to be deficient. The last is probably least of all concerned in

the process.

But, fortunately, the settlement of this matter of theory is compa-
ratively unimportant, while all are agreed on the practical question ;

namely, that the existence of periosteum, in a more or less perfect state,

is at least essential to the cortical formation. Whether the plasma be
the production of the membrane or of the bone, the membrane is

necessary for its ossification. And hence the necessity of preserving
the integrity of that membrane, by every means in our power. It

cannot be kept continuously entire ; nor is it desirable that it should.

Matter has extensively and acutely burrowed beneath it ; and, for the

discharge of that matter, it must give way, at one or more points.

Incision cannot be made too early; both to avert the destructive

consequences of an acute abscess, pent up within unyielding tex-

tures, and to substitute the minute aperture of the bistoury, for the

comparatively wide chasm which would result from spontaneous ulcer-

ation. Perhaps even a mass of the membrane, in the state of slough,

might come away ; as sometimes, nay often, happens to fascia, under
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similar circumstances. A certain amount of aperture is essential. We
find the existence of cloacas in all respects beneficial ; and these, wlien

occurring in substitute bone, depend, as formerly stated, on deficiency

of the periosteum. But we desiderate no large chasms in the cortical

formation ; on the contrary. And therefore it is that we are careful

to preserve the periosteum, by early and free incision ; so soon as sup-

puration has formed.

FEAGILITAS OSSIUM.

Bones are most brittle in youth and in old age ; but especially in

the latter. The oily matter exists in unusual quantity ; the osseous

texture is lighter and more spongy than in health
;
and, by interstitial

absorption, the external laminated portion has been very much dimi-

nished. In truth the bone may, in this unnatural state, be said to

consist of cancellous texture ; filled with an oily substance, and sur-

rounded externally by a thin brittle lamella.

Such degeneration is apt to follow long confinement, both in those

of advanced years, and in those of middle age who have indulged

freely and habitually in spirituous liquors ; and more especially, when
confinement is the result of rheumatic affection. During the progress

ofconfu'med cancerous disease, too, it is not uncommon. Also, cacliectic

states induced by the mercurial and syphilitic poisons, seem manifestly

to favour the occurrence of such change in the skeleton ; and both

scurvy and struma may, sometimes, be not unjustly suspected of a like

sinister tendency. The exciting cause of fracture need be but a slight

one. A hasty or inadvertent step, turning in bed, rising from the seat

or from the knees, a trip on the cai'pet, or any sudden musculai' exer-

tion, may sufiice.

Treatment.—When children labour under this affection—as they

do comparatively seldom—the existence of cachexy identical with

the scrofulous is to be suspected ; and by the judicious and persevering

employment of treatment suitable for the removal of this, predisposition

to fracture from slight causes may after a time be wholly averted.

But, in those of advanced age, it is otherwise. The predisposition,

and the altered state of the skeleton remain. All that can be done,

in prophylaxis, is to guard against the occui-rence of exciting causes

;

and, at the same time, we may endeavour to prevent increase of the

cachectic state, by a carefully regulated yet nutritious diet, with expo-

sure to a salubrious atmosphere.

When fracture has occurred, the part is to be arranged carefully,

as in ordinary cases of that accident. It may be that re-union will

not occur. And it is more than probable that, when it does take place,
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the process will prove very tedious and the result imperfect. A second

or third fracture may occur, during the treatment of the first ; the

constitution may suffer and sink, and perhaps so rapidly as not even

to permit the more than doubtful chance of amputation. Yet it is

plainly our duty to permit no anticipation of such untoward conse-

quences to influence the care and attention bestowed on our manage-

ment of the case. Let our treatment be, if possible, more painstaking

than in ordinary circumstances; and it may be that our care is

rewarded by a prosperous conclusion.

During the attempted cure much judgment is required, in both

genei-al and local management. Locally, we wish by bandaging and

splints to keep the fragments in close apposition, and absolutely immov-
able. Constitutionally, we are desirous of .supporting the visvitaB;

by generous food and other tonics, perhaps freely administered. But

to follow out these indications, blindly and with rashness, is almost

certainly to induce chronic gangrene of the extremities
; analogous to

one form of the gangrasna senilis ; inflammation occurring in a part

and system both of much diminished power. The bandage and splint

must be only moderately tight ; the diet must be nutritious, yet non-

stimulant ; the effects of both must be carefully watched ; and should

gangrene appear, notwithstanding all our care, the fracture must for a

time be comparatively disregarded, and our attention mainly directed

to the mastery of the more serious malady, according to the principles

formerly detailed (p. 256).

When fracture has occurred in consequence of the cancerous

diathesis, often a malignant tumour forms at the site of injury, instead

of the normal callus. But that result is by no means invariable; and
therefore, even in those unpromising cases, our treatment should still

be the same ; even more careful than in ordinary fracture (p. 294).

MOLLITIES OSSIUM, OR, OSTEOMALAKIA.

Both this disease and rickets are characterized by a deficiency,

actual and relative, of phosphate of lime. In mollities ossium, the

skeleton, originally of normal structure, parts with its earthy matter

;

becoming soft and pliable in consequence. And in this respect there

is a manifest difference from rickets ; in which the osseous structure is

abnormal from the first, or at all events from a very early age. In
rickets, also, softening and flexion are slow and gradual; while in

mollities ossium, the morbid progress is rapid, and distortion may be
both speedy and great. Further, in rickets, after a time, the abnormal
condition is departed from

; earthy matter comes again, in even more
than its due proportion ; the skeleton grows solid and unyielding

;
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and the general health may be in a great measure restored. In moUities
ossium, the untoward condition is usually steadfast; there is no amend-
ment in the state of either health or skeleton ; and the disease, sooner

or later, almost always proves fatal. Again, the one disease is most
common in childhood ; while the other is peculiar to maturer years.

MoUities ossium occurs more frequently in females than in males

;

happily, however, it is a rare affection in both. Rickets, on the contrary,

seems to have no predilection for sex ; and is extremely common.
In moUities ossium, loss of earthy matter is both rapid and great

;

a copious phosphatic deposit is found in the urine ; and the bones
come to consist almost entirely of oily matter held in membranous
tissue. Indeed, the state of the osseous tissue differs, apparently, but
little from that of fragilitas ossium

; except in retaining still less of
the earthy matter, and sometimes almost none at all. IVIi-. Dalrymple

has found by microscopic

observation, that the bone

corspuscles are considerably

enlarged.* The general

health is much and hope-

lesslyimpaired; flesh, spirits,

and strength diminishing

daily. The bones are light,

soft, and greasy ; and ultimately may come to consist of a thin ex-

ternal shell, filled with soft matter ; partly lardaceous, partly oily.

Sometimes much pain attends ; in other cases, the unfortunates suffer

little or no inconvenience. In one remarkable instance, related by

Mr. Howship, a sense of tightness and much pain were complained

of, at one particular spot ; and there, on dissection, marked constriction

and depression of the softened bone were found.

The disease may affect the whole skeleton ; or may be limited to

several bones, or to one. The pelvis may suffer alone ; and is distorted

peculiarly. The heads of the thigh bones, pressing against the acetabula,

squeeze the sides of the pelvis inwards and upwards ; while the sacrum

is projected downwards. In rickets, on the contrary, the front wall of

the pelvis is generally flattened, and the bones are of unnatural pro-

portion and size as well as shape. In rickets, the pelvis is both stunted

and deformed. In moUities ossium, the bones are of their natural bulk

and proportion; and if their "various doublings were unfolded," the

pelvis would be restored to its normal dimensions and form.f

* Dublin Quarterly Journal, August 184G, p. 85.

f Stanley on the Bones, p. 238.

Fig. 137. Bono corpuscles ;
n, in the normal state ; 6, enlarged, as in moUities

ossium.—DAi-nvuri.R.
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The cause of moUities ossiuni is still involved in obscurity. Loss of

blood, mercurialism, and whatever

depresses constitutional power, are

believed to predispose towards

its occurrence. It is most com-

mon in the large manufacturing

towns in England. In the case of

Madame Supiot— a memorable

example—the eating of much salt

was a prominent peculiarity ;

Avhich some were inclined to spe-

cify as a cause ; but it seems to

have been rather an accessory of ¥ig. 138.

the general perverted state, than its origin.

The disease is, according to present experience, incurable. As in

other aflPections of a like nature, little more can be effected, in treat-

ment, than palliation of the more prominent and distressing symptoms.

RICKETS.

As formerly remarked, this is a vice of the skeleton, peculiar to

early years. " In some instances, it has begun immediately after birth.

It rarely, however, appears before the fifth or sixth month ; and the

most frequent period of its commencement is between eighteen and

twenty-four months. It very seldom commences after puberty."* It

is attended, from the first, by a marked cachexy of system, which

seems to be identical with the scrofulous. Usually, however, this be-

comes abated, after a time ; even independently of remedial treatment.

And, cotemporaneously with amendment of the general health, the

abnormal condition of bone also disappears ; a fact which has most

important bearing on the treatment, and which should therefore be

borne constantly in remembrance.

The bone is found changed in structure. The dense laminated

texture is almost entirely removed
; barely enough being left, some-

times, to constitute a thin outer shell. Cancellous texture, conse-

quently, largely predominates ; of a brown or reddish hue, soft, com-

pressible, and at first filled with a serous fluid ; in some cases a sanious

liquid may be squeezed out, as if from wet leather. After some time, a

gelatinous substance occupies the tube and cancelli ; and this, becoming

organized, passes into a cartilaginous state. The whole bone is soft,

* Stanley on the Bones, p. 218.

Fig. 1.38. Madame Supiot ; in a posture quite practicable in the advanced stage of the

disease.



440 RICKETS.

easily cut with a knife, and pretex'naturally flexible. It has parted

with its earthy elements. The animal matter too is changed, as well

as the earthy ; for the extract obtained by boiling does not yield

either chondrin or the gelatine of bone. And, besides all this, com-

parative arrest of growth takes place ; as is seen especially in the

lower limbs.

Sometimes the entire bone is expanded, even to a great extent

;

the calvarium, for example, being in some cases found of more than

double its usual thickness, and seeming to consist almost entirely of

diploe. Sometimes atrophy is the prominent change. In all cases,

whether atrophy or expansion exist, the bone will be found much
lighter than in the normal state. The flat bones are, perhaps, more

frequently thickened than otherwise ; the long bones, usually, are

atrophied in the shaft, while they show hypertrophy of the articulating

extremities. Such enlargement, however, is often more apparent than

real ;
depending mainly on wasting of the shaft and its soft coverings.

According to Mr. Stanley, actual expansion occurs only in those joints

which are superficial ; as the wrist, elbow, knee, and ankle. In all

cases, epiphyses are more loosely connected than in health.

Although tlio whole skeleton may have thus degenerated, it is

Figs. 139 nnd 1-10. rci mnnont cui vatuip of the spine, -with rotntinn, produced hy

Kickcts.

I'ig. 139. Fig. 140.
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obvious that those bones will evince the vitiated condition most, which

are most exposed to muscular action, and to the sustaining of super-

incumbent weight. Consequently, we find the spine, pelvis, and lower

limbs, most prominently distorted. The former may be bent forward,

or to the side ; usually the curvature is lateral, with more or less rota-

tion of the bodies of the vertebrte. These become interstitially

absorbed, at the concavity of the curve—on the front or side, as the

direction may happen to be ;
while, on the convexity, the articular

processes become both thickened and enlai'ged. Antero-posterior

bending has occuiTcd to such an extent as to cause doubling of the

aorta, adhesion of the opposed coats at the folded part, and consequent

mal-nutrition of the lower limbs. The thighs and legs may have their

natural curves merely exaggerated ; or they may be bent in a variety

of fantastic ways. Their bones, however, are not only bent but flat-

tened ;
and, fortunately, the greater diameter of the bone is antero-

posterior in relation to the curve ;
consequently, they are not so weak

as they otherwise would be. The heads and necks of the thigh bones

bend downwards ; and may ultimately come to be on a lower level

than the trochanter. Arrest of growth, too, is strongly marked in tlie

lower limbs ;
imparting dwarfishness to the frame, as well as distortion.

Fig. I'll. Example of limbs deformed by Rickets.
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The articulating ligaments also fail ; and deformity of the knee and
ankle-joints ensues. The pelvis is small; its front wall is flattened,

and forced back upon the sacrum. And a characteristic hoUowness
is imparted to the loins, by the sacrum being thrust downwards ; its

promontory becoming unusually salient, and its posterior surface form-

ing the bottom of a hollow on the back part of the pelvis. At the

same time both ilia are displaced backwards, so as to overlap the

sacrum and approach each other ; sometimes leaving scarce an inch of

space between their posterior borders.

The ribs follow the spinal distortion, variously accommodating

themselves thereto
;
usually so as to produce a marked, and even

sharp prominence of the chest ; which is greatly contributed to, by a

bending forwards of the sternum. The clavicles have their natural

curves increased. The scapulae are not much changed
;

except in

shewing enlargement of the articulating surfaces. The bones of the

arm and forearm are twisted, more or less ; but retain much more of

their normal character than do the lower extremities ; the one set

having to bear muscular eifort alone, while the other has to contend

with both this and superincumbent weight.

By altei'ation in the important visceral cavities, breathing is

oppressed, and the assimilating organs are more or less embarrassed

;

usually the abdomen is preternaturally prominent. The stature is

stunted, dwarfish, and unseemly. Besides, there are the usual charac-

teristics of the scrofulous diathesis. In the child the forehead is re-

markably prominent ; and though the entire head is usually below the

standard dimensions, yet from still greater deficiency of growth in the

bones of the face, the cranium seems unusually large.

The features are marked, -and developed with an unpleasant ful-

ness ; the general expression of face is displeasing, and altogether so

peculiar as to be almost pathognomonic of the general disease. Although

there may be unusual thickness of the skull, yet this is to be under-

stood only in its literal sense ; for often the intellectual power is vivid

and great.

The predisposing cause of rickets, as formerly stated, seems to be

a vitiated state of system, analogous to that of scrofula. Frequently,

the exciting cause is some of the debilitating accidents incidental to

childliood ; as dentition, or some of the host of infantile disorders

therewith connected. Often, the change in the skeleton is first observ-

ed on the child's attempting to walk ; and then the primary deformity

is of the lower limbs, chiefly below the knee. The knees approach

each other, the ankles diverge, and the shins curve forwards over the

ankles ; a very dififerent kind of bending from the ordinary bandy

appearance, or mere exaggeration of the natural tibial curve, which

so often occurs in the heavy but healthy child, who, perhaps prema-
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turely, has begun to struggle into the erect posture. After the lower

limbs, the spinal column begins to yield ; and then follow the other

component parts of the skeleton ; the multiplicity of bones affected

being one of the charactei-istics of this constitutional disorder, and

serving to distinguish it from curvature of single bones—of the spine

more especially—which do not depend on rickets, or any other vice of

the general system.

In the case of the spinal column, it is most especially important

to remember, that many examples of its bending are independent

wholly of rickets. And that those cases alone are rickety, in which

the system is plainly and primarily cachectic ; and in which the

deformity, by bending, is not limited so the spine alone, but affects

other bones as well; more especially the ribs, pelvis, and lower

extremities. This is a practical point which will be more fully dwelt

upon, when treating specially of spinal curvature. Meanwhile, the

points of diagnosis may be here shortly stated. Rickety curvature

is comparatively rare in the better classes ; it affects both sexes alike

;

it occurs in early years; it is accompanied with distortion of the pelvis

and lower limbs. Other cui'vatures, not rickety, are most common
among the affluent and among females ; are most frequent between

the ages of ten and sixteen years ; distortion is confined to the spine

and ribs ; and there is not the same character or extent of constitutional

cachexy as in rickets.

As the rickety patient advances in years, the disease does not

proportionally become more marked, as is usually the case with moUities

ossium. But at, or after puberty, if not before, phosphatic deficiency

is found to cease; the general health amends, flesh and colour are

gained, the spirits rise, motion is more sought and better performed,

the skeleton is found to be hardening in its texture; nutrition has

begun to be restored, and is gradually approaching the healthy standard.

If means, suitable and successful, have been adopted ere this to undo
the curves and restore straightness and symmetry of form, such
firming of the skeleton is an unqualified boon. But if, as is not

unlikely, remedies have been either wholly absent or imperfect in their

operation, there results an irrevocable confirmation of the existing

deformity.

This, however, is in some degree ultimately atoned for. The
general health is regained ; as also power of motion to a certain

extent. The muscular fibre becomes fully developed, and the muscles
adapt themselves to the shortened and bent bones. The bones, though
misshapen, are strong ; and yield no longer, to either muscle or Aveight.

They contain, at least, the normal proportion of earthy matter
; and,

besides, have been strengthened in their curves by new bone depo-
sited, sometimes copiously, in the concavity. The pelvic and thoracic
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viscera accommodate themselves to the altered circumstances of their

including skeleton. And thus, the patient though perhaps a confirmed
and unseemly dwarf, weak and puny in his boyhood, may notwith-

standing prove a healtliy, muscular, and tolerably active man.
Treatment.—The treatment of rickets must be mainly directed

towards amendment of the general system ; as is plain from a consi-

deration of the nature and cause of the disease. And, the inductive

cachexy seeming to be identical with the scrofulous, a general treat-

ment will be expedient, regarding diet, exercise, clothing, tonics,

c&c, similar to that formerly recommended as tending to subdue the

strumous diathesis, and to prevent establishment of local strumous dis-

ease (p. 28). Friction of the general surface is of use ; improving the

skin, and at the same time promoting muscular development. Muscular
exercise, too, will assist in fulfilment of the latter indication ; but it

must be both gently and briefly practised, otherwise the skeleton

cannot fail to have its distortion increased thereby. Absolute confine-

ment to the supine posture will do more harm than good ; by aggra-

vating the constitutional debility, and general disorder. But its oc-

casional use, for an hour or two at a time, or even for that period only

which is usually allotted to waking repose, will be found of much
service

;
relieving the weak spine, and lower limbs, from the weight

imposed by the erect and semi-erect postures.

; If the spinal column continue to bend, notwithstanding persevering

use of suitable constitutional remedies, and relief by posture, light

mechanical support becomes essential. Not by the heavy cumbrous

stays, ordinarily employed, at least in times not long bygone ; an ap-

paratus under which it would require the strength of a stalwart man-

at-arms to move with comfort ; and the miserable effect of which, on

the delicate and weak patient, must ever be in the highest degree dis-

astrous. But by a light and easy adaptation of mechanics, such as

the well-informed modern artist now supplies ; the object of which is

to relieve the spine from the weight of the head, arms, and trunk, by

taking it upon itself ; without cramping the muscles by a tight unyield-

ing embrace ; or causing lassitude, fatigue, and absolute pain, by an

unwieldy and overpowering encumbi'ance. The principle of construc-

tion is simple ;
light steel rods, supporting weight between the axillse

and the pelvis, and leaving the spinal column free.

In the use of all mechanical supports, however, let the soft and

yielding state of the whole skeleton be remembered ; so that we may

if possible, not only relieve the parts most oppressed, but also do no

harm, by undue compression, to those parts on which the duty of sup-

port is temporarily thrown. It would be but a bad result, in attempt-

ing to straighten the spine, to crush the pelvis.

When Uic lower limbs are but little bent, in the puny cliild, and
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the rickety condition is scarcely yet fully developed, no mechanical'

apparatus should be adapted. The general treatment is to be earnestly

employed ; moderate exercise is to be encouraged, the patient should

be much in the open air, and diet should be free and nourishing. And
generally, in such cases, the little patient, in common phrase, grows

out of the deformity ; the limbs spontaneously resuming strength and

symmetr3\ But when curvation is great, and in other respects the

rickety indications undoubted, light apparatus are certainly expedient

;

as fulfilling three salutary indications
;
preventing increase of the de-

formity
; diminishing that which has already occurred, by applying

reducing power in the required direction and degree ; and enabling

out-of-door exercise to be enjoyed, much to the advantage of the

general health, and yet without prejudice to the limbs. And, in

regard to this orthopoedic treatment, let it always be remembered, that

the time for its application is but limited. That if the present oppor-

tunity be not improved, the period is probably fast approaching, when,

by a complete change in the diathesis, the bones become no longer

pliable and yielding
;

but, resisting all remedial efforts, have their

deforming curves permanently confirmed. The suitable mechanical

apparatus need not be minutely described. The details require to vary,

in almost every case. The principles of their construction, and the

superintendence of their use, constitute the surgeon's duty ; the rest is

left to the skilful and intelligent machinist.

In curvature of the spine, not of rickety origin, but depending on

either muscular debility, or awkwardness of muscular play induced by
careless and improper attitude, benefit is sometimes obtained by main-
taining the strictly erect posture, during a certain number of houi'S in

the day ; and by the poising of a light weight on the crown of the

head. But, in rickets, ponderation of any kind wall tend to prove an
adjuvant, not of the cure, but of the disease. The principle of the

former is not the imposing, but the abstracting of weight from the

enfeebled column of support.

To the rickety female, celibacy should be strictly enjoined
; for,

unfortunately, an " aptitude for conception" often exists, along with
pelvic change and other circumstances extremely hostile to par-

turition.

Phosphate of lime has been given internally, in a sustained course

of large doses ; but obviously with a lack of wisdom. There is no
want of earthy matter in the system, but only in the skeleton

; and, as

yet, we have got no means of directly precipitating lime either upon,

or into, the living osseous texture.

A chemical view of the nature and treatment of the disease has
lately been broached. " Phosphate of lime is eliminated in large quan-
tities with the urine. This salt, otherwise little soluble, and discharged
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generally only in small quantity by the kidneys, is, according to

Berzelius, readily soluble in lactic acid. Any thing, therefore, which

causes a superabundance of this acid in the system, is capable of de-

priving the organism of a large share of the earthy matter of the bones.

Sugar of milk, grape sugar, starch, and gum, are readily converted into

lactic acid ; but they are so, in the stomach, only when digestion is ill-

performed ; in which case, lactic acid may be an abundant product in

the system. Rickets and mollities ossium therefore may be the

i-esults of imperfect digestion and nutrition ; to improve which, is con-

sequently our first indication. None of the substances readily con-

verted into lactic acid should be taken ; as sugar, starch, gum, &c. ;

nor even milk. But animal food should be chosen, and such other as

is of easy digestion ; in aid of which, we ought to employ such medi-

cines as may restore the general tone of the system."*

According to this view, scrofulous children may perhaps be saved

from the accession of rickets, by early weaning ; and by careful atten-

tion to other diet—less prone to acid, yet equally nutritious.

TUMOUES OF BONE.

These, like tumours of the soft parts, are simple and malignant,

analogous and heterologous. The great majority are included in the

following classification. Exostosis, Osteoma, Enchondroma, simple

;

Osteosarcoma, at first simple, but tending to degeneration and malig-

nancy; Osteocystoma, analogous to the encysted tumour of the soft parts

;

Osteocephaloma, Osteocarcinoma, Osteocancer, Osteomelanosis, malignant;

Osteoaneurism, or Vascular tumours of bone, troublesome and tending to

disaster, sometimes associated with malignant structure.

Exostosis.

By this is understood a growth from bone ; of osseous structure,

analogous to that from which it has sprung ; and following the same

coui-se of formation as in original ossification, A plasma is exuded,

and becomes organized ; then it passes into transitional cartilage ; and

thence the osseous structure is gradually completed. At one time,

the term was made to include all growths ;
fleshy, osseous, and carti-

laginous. But, with propriety, it is limited to growth of bone from

bone. There are varieties.

1. The Dense or Ivory Exostosis.—This is most frequently found in

the flat bones, especially the calvariura. It consists of dense lamina?,

firmly compacted ; incorporated with tlic dense external portion of the

• Marchnnd. Liincnt, No. lO.'M, j). 4.18.
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Fig. 142.

parent bone, to which it is quite analogous ;
usually of smooth and

polished surface ; its outline

forming the segment of a

comparatively large circle

;

and the size seldom exceed-

ing that of a nut, bisected.

Growth is very gradual and

slow, and altogether pain-

less. When superficial, as

on the skull, external form

is interfered with ; and that

constitutes the chief incon-

venience. Sometimes, its origin may be remotely connected with ex-

ternal injury; more frequently, there is no assignable cause. No
treatment is required. Were the formation to take place on the inter-

nal aspect of the calvarium, serious disorder of the cerebral functions

would probably ensue ; and removal by the trephine would be expe-

dient, were accuracy of diagnosis attainable. But, fortunately, such

an event seldom if ever occurs. Bone, it is true, sometimes projects

from the interior of the skull, and entails the most serious consequences
;

but it is of the spiculated, not of the flat and dense character.

2. The Cancellated Exostosis.—A minor and adventitious bone, of

irregular form, projecting from one which is primitive
;
structurally

similar, in all respects, to its parent
; having both an external lami-

nated portion, and internal cancelli ; the latter either continuous with

the cancelli of the larger bone, or shut off by its external laminated

portion. In other words, sometimes the exostosis seems to be depo-

sited on the parent bone, like the first variety ; but more frequently,

it seems to grow out of it. However arranged, it follows the usual

course ; first cartilage, then bone. And the exostosis, as it grows, is

usually surrounded by a cartilaginous margin. When the extreme of

growth has been completed, and the tumour remains stationary, then

all is found osseous.

This kind of exostosis seldom occurs but in the long bones of the

extremities ; and is most frequent in the femur at its lowest part.

The cancellated texture usually predominates ; the external laminoj

being thin and delicate. But in some cases, the growth is dense;

especially at the neck or origin. There is an investing continuation

of the periosteum ; and this, usually, is separated from the muscular
and other tissues by a serous-looking investing cyst.

Sometimes the attachment is by a narrow neck. And however
narrow this may be, it is supposed that it does not enlarge with the

rest of the tumour ; increase taking place only on the latter's circumfe-

Fig. 142. Several ivory exostoses, clustered on the os frontis.
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rence. Still, the usual form partakes more of the cylindrical than of

the pyi'iform.

This fact, of non-enlargement at the point of

attachment, has an important and obvious practical

bearing, as regards removal of the formation.

In some cases, the size is small, and occasions

little or no inconvenience ; in others, the exostosis

projects several inches among the muscles of the

limb, greatly impeding their function. Sometimes
the tumour, though small, produces serious incon-

venience by pressure on important parts. Growing
from the first rib, it has displaced and flattened the

subclavian artery
; simulating aneurism. Growing

from the lower cervical vertebrae, it has compressed

the same artery, and caused gangrene of the limb.

Of similar origin, it has compressed the oesophagus,

producing dysphagia. Growing from the odontoid

process, it has caused fatal pressure and softening

of the spinal cord. Projecting backAvards from

the pubes, it has caused retention of urine, and

even produced organic change in the bladder.

Growing inwards from the cranium—fortunately a

Fig. 143. rare event—it has occasioned epilepsy.*

Increase is more rapid than in the ivory exostosis ; but still slower,

and more insensible, than enlargement of an inflammatory kind. The

growth of no form of exostosis is associated with the inflammatory pro-

cess. Their origin, like that of other tumours, may be remotely con-

nected therewith ; but their formation is by a more simple perversion

of the nutritive function (p. 267).

Some of these exostoses may be traced to a blow, or other external

injury. Pain and swelling ensue, of an inflammatory character ; the

inflammatory process and its pain subside, but the swelling remains

;

resolution is incomplete ; and subsequently the enlargement is con-

tinued, of a circumscribed and prominent character. Not unfrequently,

the exostosis is found at the site of a muscular insertion, Avhere a pro-

cess of bone naturally exists ; and, by the play of that muscle, it may

be supposed that an exaggeration of the normal process into an abnor-

mal exostosis is gradually produced. In some cases, an ossific diathesis

may be said to exist ; even a slight blow being followed by an exosto-

tic formation. Such cases, however, are rare. The skeleton, so sus-

• Stanley, p. 154.

Fig. 143. Cancellated exostosis
;
growing from its most frequent site, tlic lower

part of the femur
; and, as usual, inclining upwards. After Druitt.
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ceptible, is prone rather to inflammation, and its results; abscess, ulcer,

caries, and necrosis.

In the majority of cases, this variety of exostosis may be left un-

disturbed. Interference is only warrantable, when bulk and position

ai'e such as to interfere with important functions—as of muscles, ves-

sels, cavities, canals, or internal organs. Then, an incision may be

made, the neck of the growth severed by a saw or bone-pliers, and the

exostosis carefully removed. Gases demanding such treatment, how-

ever, are comparatively rare.

When a fleshy part is operated on, such as the thigh, it is well to

make the wound more or less transverse in direction ; so as to prevent

outward accuracy ofappi'oximation, and consequent retention of the sup-

purative discharge (p. 310). Also, no stitches or plaster are used, with

a view to primary union. For the wound invariably inflames acutely

;

pus forms rapidly and profusely ; and the serious dangers, local and con-

stitutional, of confined and consequently infiltrated purulent secretion,

become imminent, unless the wound is patent and free. Patients

have not unfrequently perished from the results of this operation.

And, in consequence, as already stated, it is not to be resorted to as

an ordinary and innocent procedure. Besides, it is to be remembered

that an exostosis may spontaneously cease to grow ; as if having

exhausted its cartilaginous supply. And then, if not of large size,

or very awkwardly situated, it will be productive of but little

inconvenience.

A small exostosis, protruding from the distal

phalanx of the great toe, is not uncommon ; and

generally causes so much lameness, and other in-

convenience, as to require removal. Generally it

is sufficient to take away the exostosis alone ; but

in some cases it is necessary to remove the phalanx also, either in

whole or in part.

Sometimes, by external injury, an exostosis sustains fracture. In-

flammation is then apt to be lighted up ; the fractured portion dies ;

and acute suppuration takes place around. Under such circumstances,

incision is required ; free enough to permit not only evacuation of the

abscess, but also removal of the necrosed portion.

Repeated injury may fail to produce fracture, but may cause

degeneration, even of this simple structure, into a soft and malignant

growth ;
demanding ablation of a more extensive and formidable kind.

Osteoma.

Exostosis is a growth of bone from bone. Osteoma is an enlarge-

Fig. 144. Exostosis of distal phalanx of great too.

2 o
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ment of the bone itself; hypertrophy, accompanied with great con-

densation of structure ; and unassociated with the inflammatory

process—therein differing from node. The enlargement is very

gradual, and unattended by pain. External injury may be the

apparent cause ; or no cause may be assignable. In any part of the

skeleton, it is comparatively rare ; but the long bones of the extremi-

ties, and the lower jaw, may be reckoned its usual sites. The size is

seldom great. A section discloses density of structure ; excepting per-

haps a little portion of cancellous texture in the centre.

This affection of bone is, originally, most simple ; and may long

remain so. Yet it is liable to degenerate ; either in consequence of

repeated injury, or on account of an evil disposition having crept into

the general frame during the advance of years. I have seen a section

of such a tumour, dense and osseous throughout, except just at the

centi-e ; where an open space not larger than to enclose a small nut,

instead of being occupied by cancellous texture—as it, no doubt,

originally was—contained a distinctly cerebriform substance. Early

treatment, therefore, is highly expedient.

In the first place, arrest of gi'owth and discussion are to be attempted

by the ordinary means ; for this tumour of bone is analogous to the

simple sarcoma of soft parts, and amenable to absorption—when recent

and small. Failing discussion, extirpation is to be had recourse to ;

by the knife and saw. And when the site is unsuitable for extii-pation,

amputation is expedient. For, though the tumour be simple and safe

for a time, no one can tell when it may begin to degenerate ; then de-

manding operation under much more inauspicious circumstances.

Enchondroma.

This is a cartilaginous growth, connected with bone ;
" a retrograde

transformation of bone into cartilage ;" peculiar to early years ; and

usually attributable to external injury. The form is spheroidal ; the

size sometimes equals, but seldom exceeds, that of an orange. The

tumour here figured (Fig. 145) is of unusual size ; it weighed fourteen

pounds. It was removed by amputation at the wrist.

Growth is slow and painless ; and the surrounding textures are

not involved, but pushed aside. The nature of the tumour is strictly

benign ; and there is little tendency to degeneration, even Avhen, after

many years' duration, ulceration of the investing integument may have

occurred. In the case already alluded to, growth had been long con-

tinued, the size was very gi'cat, and ulceration of the surface was ex-

tensive. Repeated hemorrhages, too, had occurred ; and the patient

looked cachectic. Nevertheless, section of the structure shewed

nnthiiig but purest enchondroma. At the same time, cases, though
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few, are on record, in which degeneracy seems to have begun ; the

interior of the tumour softening and breaking down ; the surface ulcer-

ating, and discharging foetid sanies from the centre.

All parts of the skeleton are liable to the formation ; but it is most

frequently found in the metacarpal bones and phalanges of the fingers.

The articulating cartilages are not involved, but form the limits of the

gi-owth in that direction ; and adjacent tumours have no tendency to

coalesce, but rather remain distinct. Occasionally, several tumours

are simultaneously developed; the result not of a constitutionally

malignant cause, but rather of " the widely spent influence of the

exciting cause, which, in most instances, is

a contusion."*

The structure consists of two parts ; a

tibro-membranous interlacement, forming

ceUs of different sizes, some equal to that

of a pea, within which is contained the

cartilaginous matter. This is softer than

true cartilage ;
" more nearly resembling,

in consistence, the soft hyaloid cartilage of

cartilaginous fishes." The general appear-

ance of the section's structux'e is strik-

ingly conglomerate ;
and, in consequence,

slight inequalities are usually imparted to

the surface of the tumour. ^'S-

There are two varieties. 1. The adventitious growth is developed

in the interior of the bone. The formation gradually takes place in

the cancellous textui'e ; and the external portion, or shell, proportionally

dilates. This outer shell, though attenuated by distention, yet receives

addition of new osseous matter from time to time ; and long retains

its continuity. Ultimately, it becomes very thin, and in some places

membranous ; still the tumour retains its smoothness and spheroidal

shape. This variety, then, is invested by both bone and periosteum ;

and it is that which most frequently occurs.

2. The second variety is formed on the exterior of the bone ; and

is covered only by the periosteum and other soft parts. It is generally

met with in the flat bones
; cranium, pelvis, and ribs. Tlie interior of

the tumour is the same as that of the preceding ; the form is less regu-

larly spheroidal, and the surface is more unequal.

Treatment.
—"When enchondroma is very small and recent, there is

some reason to believe that discutients, such as mercury and iodine,

* Muller.

Fig. 145. The large enchondroma referred to. At a, a section made to show structure.

At 6, the ulcerated surface, whence the bleeding came. For the microscopic characters,

see page 285.
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may not only check but gradually disperse the tumour. In the great
majority of cases, however, though this be little disposed to degenerate,

still it is in no way amenable to absorption ; and therefore it demands
removal by the knife. The fii-st variety, external to the bone, is simply

dissected away; the bone remaining entire. The second requires

ablation of that portion of bone from which it is produced. And if

removal have been complete, reproduction need not be anticipated.

Osteocystoma.

This has been already considered, and

the points of difference shewn between it

and chronic abscess (p. 401). The contents

are not purulent, but serous, or of a glairy

or gelatinous character. The cyst is not a

pyogenic membrane ; but a structure analo-

gous to that of the encysted tumour.

Growth is slow ; but the bulk acquired

may be enormous.

For the smaller of such tumours

—

small not only in themselves, but also in

relation to the bone from which they

spring—evacuation by opening and coun-

ter-opening will suffice ; pressure being

also applied, so as to favour contraction

and consolidation. In the larger, it is

better at once to amputate the affected

part.

Osteosarcoma.

By this is understood a tumour composed partly of bone, partly of

fleshy substance—as the name implies ; the latter constituent of a

simple and non-malignant kind. The formation is usually attributable

to external injury, perhaps slight ; and originates in the cancellous

texture of the bone. The osseous part is analogous to the fibrous

interlacement in tumours of the soft parts. It is, as it were, the stroma

in which the other constituent is deposited ; dense and solid centrally;

radiating in spicula outwards, which diverge, and interlace—leaving

interstices, more or less wide, in which the fleshy substance is lodged.

The interstitial structure is of different kinds. In some cases, it is

partly cartilaginous ; in others, of a fibrous character, or resembling

the simple sarcoma; in others it is cystic. Most frequently, it is com-

Fig. 146. Osteocystoma, of large size; occupying lower end of femur. Prep, i"

University Museum.

Fig. 146.
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posed of sarcomatous substance, containing occasional points of carti-

lage. Cells, too, are usually found;

being probably certain of the interstices,

dilated, and unoccupied by solid matter ;

filled with fluid, sometimes glairy and

clear, sometimes serous and turbid.

They are seldom of large size, but may

be numerous.

Being lined by a secreting membrane,

these cysts constitute the most dangerous

part of the tumour. On perversion of

their function, degeneration would seem

to depend.

In proportion as this growth in the

interior of the bone is developed, the

exterior shell becomes expanded. And,

as in enchondroma, the latter for a time

retains its continuity, in some places

even with an increased thickness, by

new osseous deposit ;
but, ultimately, at

certain points—and these are usually

towards the external surface—it becomes

first thin, and pliable as parchment, and

then entirely membranous. Even the

membrane, after a time, gives way. And the superimposed soft parts,

too, may tighten, inflame, and ulcerate, thus exposing the true struc-

ture of the morbid growth. But no sprouting fungus results, no

hemorrhage, no fa3tid ichorous discharge. The discharge is purulent

and moderate ; the sore is simple ; and cicatrization may be effected.

Growth is more rapid than that of osteoma ; but infinitely more

slow than that of osteocephaloma. Many months may have elapsed,

and the tumour may still be no larger than an orange. Pain can

hardly be said to attend ; yet there is more inconvenience and discom-

fort felt, in and around the part, than in the simpler and more tardy

formations of exostosis and osteoma. Pressure does not increase pain

materially, if at all. When made firmly, a crackling sensation is often

experienced ; partly from displacement of the parchment-like portions

of the osseous shell, partly from interference with the radiating osseous

skeleton of the mass. The sensation of firmness, imparted to the touch,

is less than that of exostosis or osteoma ; much greater than that of

osteocephaloma. There is no elasticity ; and the presence of fluid

accumulation is not simulated. There is little or no constitutional

Fig. 147. Osteosnrcoma of the lower part of the femur ; macerntcd. The fleshy part

of the tumour removed, the spiculated osseous stroma remains.
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disorder ; unless important function be interrupted, by the bulk and

position of the tumour. Often the patient seems to be, in all other

respects, of even robust health.

This tumour seldom appears before adult age. It is originally

simple, and may long remain so ; but it is prone to degenerate from

slight causes, local or constitutional. Rapid growth, great pain, open

condition, fungous protrusion, involvement of surrounding parts, and

marked constitutional cachexy, often supervene after the infliction of

but a trifling injury. Early removal, therefore, by operation, is in the

highest degree expedient ; vs'hile yet the tumour is small, and the wound

may be slight and safe ; while yet the structure and tendency are

simple, and immunity from return may be secured.

When a long bone is affected by osteosarcoma, in its shaft, as but

seldom happens, fracture at that point is not unlikely. After such a

casualty, amputation is imperative. There is no chance of reunion

;

and rapid enlargement, with avowed malignancy of the tumour, is

certain and inevitable.

Osteocephaloma.

This denotes the medullary formation

as it occurs in bone ; a most malignant

and intractable tumour ; and, unfortu-

nately, not of rare occurrence. "When

osteosarcoma degenerates, it is to assume

the characters of this. Then, instead of

fleshy interstitial substance, of a simple

kind, there is medullary deposit; com-

mencing usually at a central part. The

osseous skeleton for a time remains ; but

sooner or later it disappears, and its place

is occupied by a soft brain-like mass.

The exterior osseous shell, in like manner,

is involved and changed ; ulceration fol-

lows ; the medullary substance, then ex-

posed and unconfined, quickly establishes

the condition of fungus ; and an untoward

progress is made, similar to what has been

already described in the soft tissues (p. 300)

More frequently, the tumour is primary.

Medullary from the first; making no

change, except from the occult to the open

state, and perhaps to assume the condition of fungus hcmatodes
;
rapid,

Fig. 148. Section of Osteoceplialoma affecting the lower part of the femur; a very

common site. The whole bone at that part is converted into a pulpy brain-likc mass.

Fis;. 143.
1
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painful, involving all textures, pushing none aside, and attended by a

most marked and wasting cacliexy. Some-

times the brain-like mass originates in the

soft textures exterior to bone, and involves

the latter secondarily. And in some cases,

portions of fat have been found co-existent

with the medullary matter.

Wlien the tumour forms in the shaft of a

long bone, fracture is still more likely to

occur than in osteosarcoma ;
greatly aggra-

vating the untoward progress of the disease.

I'reatment is by early and thorough re-

moval. Amputation of the limb is usually

preferable to extirpation of the part ; and it

is a safe general rule, that, when practicable,

the bone in which the tumour has been pro-

duced should not be sawn through at any

part, but disarticulated. If an opportunity

for early interference be not afforded, the

knife should be withheld, and palliatives

alone employed.

Diagnosis.—Practically, it is of the utmost

importance that we should be able to distin-

guish between osteosai'coma and osteocephaloma. Each is of not un-

frequent occurrence ; and each requires distinct rules of treatment.

The most common sites of each are the maxillary bones, lower and

upper; and next, the long bones of the extremities, especially the heads

of the tibia and fibula, and the corresponding end of the femur. But

the flat bones, as the scapula, cranium, and pelvis, are by no means

exempt. Nay, in some cases, the whole skeleton seems more or less

affected with the malignant diathesis.

The prominent points of difference are the following; sufficiently

distinct to protect the experienced and careful. In the degenei-ating

tumours, however, it is often not easy to determine whether the simple

or malignant structure yet predominates.

1. Osteosarcoma is seldom found prior to adult age ; Osteocepha-

loma may occur at any period, and is as fi'equent in the adolescent as

in the adult. 2. Osteosarcoma is usually attributable, in its origin, to

external injury. Osteocephaloma is more frequently of spontaneous

growth. 3. Osteosarcoma is slow and gradual, and more or less

uniform in its growth. Osteocephaloma is much more rapid, and

Fig. 149. Osteocephaloma of the femur, near its middle. Fracture occurred previously

to amputation. Patient recovered.
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tends to enlarge unequally; growing chiefly at those points where
there is least naechanical resistance. 4. Osteosarcoma, usually, is

almost, and sometimes altogether painless ; unless when some nervous

Fi^'. 150. rij;. 151.

trunk or plexus is compressed. Osteocephaloma, from the first, is

attended with severe lancinating pain. 5. Osteosarcoma is firm, and

yields but little to the touch ; even rude pressure is scarcely painful

;

an obscure crepitus is often felt. Osteocephaloma is soft and elastic,

from an early period ; the shell of bone, and all other remains of the

original texture, soon becoming merged in the medullary formation.

It is elastic, and aflFords no crepitus—when an original tumour ; and

pain is aggravated by even slight compression. 6. Csteosarcoma

entails but little disorder of the general health. Osteocephaloma is

attended with marked cachexy, even from the beginning. 7. A casual

abrasion of the skin, or mucous membrane, investing an osteosarcoma,

shews a simple character ; and may be brought to heal, under ordinary

treatment. A similar breach, in the surface of an osteocephaloma,

does not heal, but widens more and more, and becomes the site of

fungous protrusion. 8. Osteosarcoma docs not invade the neighbour-

ing tissues ; but pushes them aside by its expansion, and abides within

the bone in which it was first developed. In the upper jaw, for

example, it remains limited to the expanded confines of the antrum.

And, at those parts where the bony and even membranous parictes

Fig. 150. Osteosarcoma of lower jnw. Hard, smooth, non-ulcerating. Slow in

growth.—LiSTON.

Fig. 151." Osteocephaloma; contrasted with the preceding. Soft, fungous, ulcerous,

rapidly enlarging, and involving all textures.— Liston.
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are deficient, tliere is no ulceration followed by fungous protrusion
;

but only a moderate increase of growth, in a lobulated form, with or

without a rawness of the surface. Osteocephaloma, on the other hand,

Kg. 152.

pushes no texture much aside, but early involves all ; the antrum is

soon passed beyond ; and the base of the cranium is affected, even

before much appearance has been made externally. Wherever de-

ficiency of the investing texture occurs, ulceration and fungous growth

are sure to follow. 9. Osteosarcoma long continues in the occult

condition. Breach of the surface, when it does occur, does not extend

rapidly, and evinces no malignancy of character. The discharge is

purulent, or puriform ; not profuse. There is no tendency to hemor-

rhage, unless by accidental injury ; and then it is slight, and easily

restrained by pressure. Osteocephaloma soon passes from the occult

to the open state. The ulcer spreads, and is obviously the seat of

malignancy. Discharge is profuse, foetid, and bloody. Hemorrhage

is not unlikely ; of spontaneous origin, and little amenable to control.

10. Osteosarcoma does not spread; either by contiguity in the tis-

sues, or remotely by the lymphatics. Osteocephaloma does both ;

at an early period, the lymphatics are manifestly and hopelessly

involved.

Such are the striking differences between the two tumours. The
distinction is equally gi'eat in the treatment applicable to each. If the

Fig. 152. Large Osteosarcoma of upper jaw; macerated, shewing the osseous stroma.

Still limited to the superior maxilla, in which it originated.

—

Howsiiip.

1
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tumour be an osteoceplialoma, operation is warrantable only at a very
early period ; when there is a certainty that the whole of the affected

parts, and something more, can be wholly removed ; and when there

is good reason to hope, that the constitution is not much and irrepar-

ably involved. An osteosarcoma, on the other hand, admits of opera-

tion till a late period. Its extirpation may be fearlessly attempted,

with a good hope of success, even after the tumour has attained an

enormous bulk ; and experience has fully shewn, that though the ope-

ration may be bloody and severe, yet it seldom terminates but in a

fortunate issue. In a case closely resembling (Fig. 152), no single bad
symptoms marred the cure ; which was permanent.

In regard to prognosis also, the tumours widely differ. After

removal of an osteocephaloma, even under favourable circumstances,

we can never be certain of immunity from return. When a genuine

osteosarcoma, on the contrary, has been taken away, the mind may be

at ease. For return is very improbable ; even when the operation

has been performed at an advanced age of both tumour and patient.

Osteocarcinoma

Is comparatively rare. When it does occur, it is usually as a secondary

symptom of malignant cachexy ; the primary indication of which has

been the formation of carcinoma in the soft parts—as in the mamma.
The formation of such secondary gi-owth, as formerly observed, may
be excited by the occurrence of fractui'e (p. 294). Or the order of

events may be reversed ; the tumour gradually expanding and attenu-

ating the bone, by its growth from within ; and the bone, thus changed,

snapping across under some slight exertion. Under such circumstances,

all hope of cure is vain—even by amputation.

Osteocancer, a malignant ulceration of bone, is not uncommon.

Usually of secondary origin also ; the invasion having come from the

soft parts. A malignant ulcer of the scalp, for example, not unfre-

quently involves the subjacent skull in a hopeless loss of substance.

A similar occurrence, in either of the extremities, would warrant

amputation ; unless lymphatic tumour, or other indication of an irre-

vocably involved system, should contra-indicate all active interference.

Osteomelanosis.

This disease, too, is usually secondary ; the melanotic matter infil-

trated, or in distinct patches. Sometimes separate and distinct ; more

frequently, as in soft parts, associated with medullary formation. There

is no remedy but by amputation ; and the cases are few in which that

operation will be deemed expedient (p. 300).
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Vascular Tumours of Bone.

Bone may be variously affected by a morbid condition of the blood

and blood-vessels. 1. Osteoaneurism.—A kind of false aneurism may
form, in the cancellous texture ; an artery giving way, and blood accu-

mulating so as to distend the laminated portion into the form of a tumour,

of greater or less magnitude. This may be the result of external injury,

b}'- rupture of the arterial coats ; or it may form spontaneously, by

arterial ulceration. It has occurred in the head of the tibia, the con-

dyles of the femur, the scapula, and the clavicle. Cure is to be

attempted, by tying the principal arterial trunk leading to the part; at

the same time applying uniform sustained compression of the tumour.

Should this fail, or be deemed either impracticable or unadvisable,

removal of the affected bone, or portion of bone, by amputation, will

be expedient ; if the part be so situated as to admit of this operation.

For were the disease left to itself, the open condition would, sooner

or later, be attained ; and death by hemorrhage ensue. A remarkable

example of this disease occurred to Mr, Liston, and is related in his

Elements of Surgery, p. 170.

2. Erectile tissue may become developed in the cancellous texture,

expanding the laminated portion of the bone, so as to form, as it were,

its outer case. The symptoms are necessarily obscure. Fortunately,

the occurrence is rare. Deligation is plainly inapplicable. Amputa-
tion must be had recourse to.

3. Either of the preceding varieties may be conjoined with medul-

lary deposit. In such circumstances, early and free removal, by the

knife, is plainly and urgently indicated ; but with an unfavourable

prognosis, as to the probability of return.

Pulsating Tumours of Bone.

Certain enlargements of bone are observed to be endowed with
pulsation ; this varying from a mere thrill, to the strong impulse of an
aneurism. The cause is various. It may be from the inherent struc-

ture of the tumour, as in erectile tumour of bone, and osteoaneurism.

Or the nutrient arteries of the bone may be preternaturally enlarged.

Or it may be in consequence of an osteocephaloma overlaying a lai'ge

artery, or being permeated by one, and so receiving its impulse; thus

simulating the aneurismal state, as tumours of the soft parts do in like

circumstances. Sometimes, nay often, bruit accompanies pulsa-

tion. And, in consequence, accurate diagnosis may be rendered very
difficult.
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Entozoa in Bone.

Hydatids have not unfrequently foi-raed in the cancellous texture of

bone. Under their accumulation the walls of the bone expand, so as

to form a tumour of greater or less size, and of varied form. And
then, attenuation and deficiency of the parietes taking place, the hyda-

tids may escape into the superimposed soft tissues
; causing suppura-

tion there, and subsequent discharge of themselves along with the

purulent secretion. In a fiat bone, such as the cranium, removal of

the disease may thus be obtained
; by the aid of surgical interference.

In the long bones, the occurrence is likely to lead to fracture, under

very inauspicious circumstances.

Treatment, accordingly, will vary according to the extent and site

of the disease. The bone may be exposed by incision, the hydatids

and altered osseous tissue may be scooped and gouged away, and the

parts may afterwards gi'anulate and heal kindly. Or it may be neces-

sary at once to proceed to amputation.

Petit, des Maladies des Os,- Paris, 1741 ;
Morand, Hist de la Maladie Singuliere, &c.

RamoUisement General des Os (Madame Supiot's case), Paris, 1752 ;
Troja, de Novorura

Ossium Regenerations Experimenta, 1776 ;
Koehler, Experimenta Circa Regenerationem

Ossium, Gott. 1786 ; Weidmann de Necrosi Ossium, Francof. 1793 ; Russell on

Necrosis, Edin. 1794; Boyer, Legons sur les Maladies des Os, Paris, 1803, and trans-

lated, London, 1807 ; Howship, in Med. Chir. Transactions, vols. vi. vii. viii. and x.

Lond. 1815 ; J. Wilson, Lectures on the Structure and Ph)'siology of the parts com-

posing the Skeleton, and on the Diseases of the Bones and Joints, Lond. 1820 ;
Scarpa,

de Pathologia Ossium, Ticini, 1827 ;
Sanson, de la Carie et de la Necrose, Paris, 1833

;

Meischer, de Inflammatione Ossium, Berol. 1836
;
Goodsir, Anatomical and Pathological

Observations, Edin. 1845, and Monthly Journal, February 1850 ; V. Bibra und Geist,

die Krankheiten der Arbeiter in den Pliosphorzundliolzfabriken, Erlangen, 1847 ;
Syme,

Contributions to the Pathology and Practice of Surgery, 1848
;
Stanley on Diseases of

Bone, Lond. 1849. See also the classified bibliography of this subject, in Otto's Patho-

logical Anatomy, translated by South.
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CHAPTER XIII.

DISEASES OF THE JOINTS.

Formerly, all the graver examples of disease in joints were in-

cluded under one common designation, '^ White swelling a custom,

scarcely convenient, which led to much confusion and inaccuracy as

to the nature of the affections, and to at least uncertainty in their

treatment. But, thanks to the labours of modern surgeons—among
whom, in this department, the name of Sir Benjamin Brodie stands

pre-eminent—much of this confusion and uncertainty have been dis-

pelled ; and each disease, set forth in its proper site and character,

may have its appropriate remedy or system of treatment assigned. As
can be readily understood, however, such discrimination can only be

practised while the disease is yet comparatively recent ; for, after a

time, the morbid process, in whatever texture it may have originally

dwelt, involves the whole articulating apparatus in one chaotic mass

of disease. It is at the beginning of the disease, that treatment is most

likely to prove successful ; and fortunately, it is at the same period

that we enjoy a facility of discrimination and accuracy of diagnosis.

We shall consider, in succession, the results of disease in the dif-

ferent component textures of the joints ; 1. In the Synovial Membrane

;

2. In the Cartilage; 3. In the Bones.

SYNOVITIS.

By this term is meant the inflammatory process occurring in syno-

vial membrane ; a tissue in many respects resembling the serous, both

in health and disease. The affection may be either acute or chronic.

Acute Synovitis.

The inflammatory process tends to spread from one part over the

whole membrane, to assume an intense character, to be' accompanied

with much effusion, and to result in serious change of structure. At
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first, the membrane becomes congested, turgid, and shows an apparent
increase of vascularity ; the natural secretion is poured out in increased

quantity, and of a more aqueous character than in health. This neces-

sarily causes general swelling of the part ; which forms almost syn-

chronously with the first painful indication of the morbid process, and

is diagnostic of the affection. Then the membrane begins to change

in structure ; by interstitial exudation. It becomes thickened, soft,

red, almost pulpy ; and loses its translucency, as well as the smooth

glistening appearance of its internal surface. At this time, effusion

ceases to be chiefly serous, and contains more or less of fibrin, usually

floating about in detached flakes ; and also the fibrin is found adherent

to the sui'face of the membrane, as well as deposited in its parenchyma.

It is at this stage of the process adhesion may occur, between two

opposing portions of the membrane
; causing obliteration of some part

of the joint's cavity. But this result is of comjjaratively rare occur-

rence; probably for two reasons. First, the process usually tends

rapidly onwards, and soon overpasses the opportunity for plastic for-

mations
;

quickly arriving at the suppurative and ulcerative stage.

Second, because the presence of much fluid in the joint is plainly ini-

mical to adhesion ; the surfaces being separated by the distension.

Subsequently, as the suppurative crisis is approached, and also

after it has occurred, change of structure increases. The membrane,

besides being thickened and changed in itself, becomes incorporated

with the plastic exudation which has adhered to its free surface ; and

which, by partial organization, has assumed a membranous appearance

and function. This layer of false membrane, as it is termed, is in all

respects analogous to the pyogenic membrane of ordinary acute abscess

;

and by the exercise of its newly assumed function, purulent secretion

is continued in greater or less quantity. At first it mingles Avith the

serum already within the synovial pouch ; and the contents are sero-

purulent. But soon the serous character is altogether merged in the

purulent ; the thinner portion of the fluid having probably been ab-

sorbed. Throughout the whole period, the superimposed soft parts

have been sympathizing closely ; themselves involved in a minor grade

of disease, and consequently becoming swoln and infiltrated thereby.

The symptoms which accompany these results of the inflammatory

process are suifi'ciently distinct. Pain is early and severe. It is con-

stant
;
and, gradually increasing in severity, ultimately becomes intense.

There is swelling ; also gradually on the increase, sometimes becoming

gi-eat
; and, as already stated, its accession is synchronous with that

of pain. The swelling is not altogether uniform ; but is much more

so than in the chronic form of the affection. The joint naturally be-

comes most prominent at those points where there is least resistance

;

in the knee-joint, for example, bulging is chiefly lateral, and beneath
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the tendon of the quadriceps muscle. But then such peculiarities of

tumour become very much obscured and masked, by general (Edema-

tous swelling of the superficial parts. The skin is red, tense, hot, and

sensitive. The pain is general ;
pervading the whole part, but greatest

in the interior ; much aggravated by pressure, and altogether intolerant

of the slightest motion.

A position is assumed, naturally, in which the parts affected are

most relaxed, and pressure removed from the opposed surfaces. And,

besides, as the joint fills with its fluid contents, flexion necessarily

occurs from a physical cause.* Relief is felt from this posture ; and

it is not only assumed but maintained involuntarily. Also, the muscles

in the neighbourhood are found somewhat involved. Their tonicity

is increased ; as evinced by firm solidity of the muscular fibre, and

rigidity of the tendon. For example, when the knee is aflfected, we
find it in a state of semiflexion, with the ham-strings tense and hard

as cords. The muscles are liable to spasm also ; whereby involuntary

startings of the limb occur, especially during the short and uncertain

periods of disturbed sleep ; and by the jerking motion thereby occa-

sioned, all the symptoms are much aggravated. The constitution

labours under inflammatory fever, of a grave kind ; which increases

with the progress of the local disorder.

On suppuration having occurred, there is marked aggravation of

all the symptoms, both constitutional and local ; and a succession of

rigors usually ushers in the exacerbation. Fever rises higher, and the

system is proportionally more oppressed ; swelling is larger and more
tense ; the pain, heat, and feeling of tightness are increased, accom-

panied with a deep-seated throbbing ; and each pulse seems still further

to augment the pain. The superficial swelling becomes of a more
urgent character

; being the result, now, of a higher grade of disease.

Fluctuation within the joint also changes its type ; and affords to the

experienced touch a tolerably certain indication of pus, not of serum.
At one or more parts, the swelling begins to point ; the matter now
approaching the surface, by ulceration and absorption of the interven-

ing textures. Ultimately the integument, at the prominent points,

either gives way or is opened artificially ; the matter is discharged ;

and the joint's cavity is free to the external air. For a short time,

immediately subsequent to evacuation, the more urgent symptoms sub-
side ; from the relief of tension. But, very soon, a second aggravation
generally ensues ; even greater than that which followed the first for-

mation of matter. A fresh inflammation, as it were, seizes on the

parietes of the abscess; and the destructive process ranges anew, accom-
panied by violent constitutional disturbance, perhaps now of the irri-

tative rather than of tiie inflammatory type of fever. This, in its turn,

British and Foreign Review, No. xxxvi. p. 355.
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is not unlikely to give way to hectic ; the whole joint having become
a pi"ey to the worst results of inflammation, and the system beginning

to sink beneath its burden.

Such is the nature of acute synovitis ; when its whole course is

run. But it is to be understood that, at any period of the process,

the disease may cease to advance and begin to subside ; spontaneously,

or from treatment ; and that the symptoms will vary accordingly.

The disease may originate without any apparent Cause. More
frequently, it is the result of injury ; as bruise, or wound. In the

latter case, unless the union be by simple adhesion, synovitis is inevit-

able. For, it being necessary to granulation that the wound should

previously inflame, a portion of the synovial capsule inevitably par-

,takes in that process ; and, as already stated, it is a peculiarity of that

tissue that inflammation, attacking a part, quickly spreads over the

whole. Whence a plain and practical inference is to be drawn ; how,

in the treatment of wounds of joints, it is of the greatest moment to

subdue or avert inflammation, and ensure simple adhesion. Rheuma-

tism is a frequent predisposing cause of synovitis ; the local disease

being modified by the specific diathesis. And, during the prevalence

of this diathesis, a very slight exciting cause suffices ; or even this

latter may be altogether dispensed with. Exposure to cold often in-

duces the affection ; even in persons previously of the most robust

health ; but most readily, of course, in those having a rheumatic ten-

dency. And mercury, among its many evil results, often remote, is an

undoubted, frequent, and prolific parent of some of the worst forms of

synovitis ; at least, if not both predisposing and exciting cause, it is

certainly the former.

The joints most liable to be attacked, are those of the extremities ;

most exposed to external violence, and to atmospheric vicissitude ; the

knee, elbow, wrist, and ankle. On the whole, the first is the most

frequent sufferer.

Treatment.—Treatment is early, active, and severely antiphlogistic.

Blood is taken away copiously from the near vicinity of the inflaming

part ; by leeches or by cupping. And, unless contra-indicated by other

circumstances than those connected with the disease, blood may be

also taken from the system, by venesection ; it being obviously of the

utmost importance to check the process at its outset ;
or, at all events,

to bring it down to a slower rate of progress, and to a minor grade of

intensity. The tissue affected is endoAved with both importance of

function and delicacy ofstructure. After bleeding, therefore, the exhibi-

tion of calomel and opium is advisable ; as being most calculated, by its

systemic influence, to save structure, and consequently retain function

(p. 139). Should circumstances render mercurialization inexpedient, or

at least hazardous, full doses of the tartrate of antimony may be sub-
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stituted. "When the rheumatic diathesis is apparent, colchicum will

be preferable to either ;
pushed, in full doses, till its physiological eflfect

has been at least threatened, if not established.

The limb is encouraged to maintain the relaxed posture, voluntarily

assumed ; and immunity from motion is anxiously secured, by gentle

deligation of the pai't to soft pillows, skilfully and carefully arranged.

Purgatives are inexpedient ; as opposed to immunity from motion.

Should tendency to spasm prove troublesome, opiates are advisable

;

given in combination with camphor and hyoscyamus. Fomentation

is applied to the part; regimen is most strictly antiphlogistic; and, in

short, all the ordinary details of antiphlogistic treatment are rigidly

enforced.

In the great majority of cases, early seen and judiciously treated,

the disease is ari-ested in its progress, ere the suppurative crisis has

been attained. Then, as ordinarily happens in acute serous effusion,

the woi'k of resolution slowly advances, almost spontaneously ; aid from

treatment consisting merely in continued rest of the part, occasional

fomentation, and maintenance of the spare regimen. Absorption is

soon busy in clearing away the results, and, in most cases, is equal to

the efficient completion of its task. But should it begin to flag, then

it may be assisted from without ; by gentle friction, pressure, stimulat-

ing plasters or inunction, or the slightest forms of counter-irritation
;

these, however, being always adopted cautiously, and as if with hesi-

tation ;
lest, by their premature use, the embers of a not yet extinct

disease might again be lighted into a flame.

When the inflammatory process has subsided, and its results also

have been removed, motion is to be gradually restored ; at first, passive

and gentle, always desisted from when pain is induced ; and invariably

both commenced and conducted with the same precaution, as in stimu-

lation of absorption. Many a limb has been lost—for many a joint has

suppurated—in consequence of reaccession ofacute disease, from impru-

dent resumption of motion. Some, while they abstain from motion, yet

forcibly alter the position of the joint during acute progress ; on the

ground that thus all awkwardness and deformity are more likely to be
avoided. It is, doubtless, an object of very great importance, that the

part's function should ultimately be restored ; that the limb should not

be permanently bent, and the joint not permanently stiff ; but an over-

anxiety to fulfil this indication will lead us to straighten the limb, and
move the articulation, too much and too soon. And, surely, the safer

side on which to err, is to run some hazard of trouble by threatened

anchylosis ; none whatever of reinduced disease, and probable dis-

organization of the part thereby. It seems wiser to humour the

natural position of the limb, during acute progress
; and, when this

has passed, to restore what is normal gradually and with caution.

2 II
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During the progress of disease immunity from motion is essential

;

but, when disease has passed away, resumption of motion is equally

imperative. For, even independently of other considerations, it is to be
borne in mind that long continued immobility of a joint is, of itself, suf-

ficient to cause serious structural change ; effusion of blood or serum
into its cavity, fibrinous change of the synovial membrane, disease of

the cartilages, and anchylosis.*

During the whole period of cure, up to the time when motion is

begun to be systematically restored, all movement in the joint is to be

most studiously avoided. During the acute stage, the part is intol-

erant of bandages and splints ; then we have to trust to pillows, and
gentle deligation thereto. But so soon as the acute stage has passed

away, sufficiently to permit the application of splints, these are forth-

with had recourse to ; being by far the most efficient means of fulfilling

the all-important indication in view. The preferable kind are those

of thick leather, softened by immersion in hot water ; applied when
pliable—usually one on either aspect of the limb

;
retained, by ban-

daging, for a few hours, till they harden into a case closely adapted to

the undulating surface of the part ; then removed, and lined by some

soft substance, such as tow, wadding, or chamois leather ; reapplied

with moderate tightness, and constantly retained.

When, unfortunately, our efforts to arrest the disease have failed,

and suppuration has occurred—the interior of the joint being, in truth,

converted into an acute abscess—the general rules of surgery are not

to be departed from ; an early and free incision should be practised.

This, however, can only be had recourse to, when the symptoms are

so very distinct as to leave not the slightest doubt of suppuration hav-

ing occurred. To plunge a bistoury into the cavity of a joint, filled

with serous or sero-purulent fluid, would be a most unwai-rantable

procedure ;
rendering disorganization certain, where otherwise all

might have been saved ; such fluids, and the change of structure

which attends on them, being perfectly amenable to absorption. When
there is any doubt, therefore, as to the nature of the contents, we

withhold the knife, for a time. If they are purulent, the natural pro-

cess of pointing will soon disclose the real state of matters ; and then

incision is unhesitatingly performed. Should the nature of the con-

tents continue doubtful, the case having assumed a chronic form,

puncture may be made by a fine gi-ooved needle ;
subsequently apply-

ing exhaustion by means of a cupping glass, if need be, in order to

exhibit a portion of the fluid from within.

After incision, accession of additional inflammation is inevitable

;

and has to be guarded against accordingly. The maintenance of rest,

with other local management, is if possible more assiduous than

• Teissier. British and Foreign Review, No. xli. p. 141.
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before ; and temporary resumption of general antiplilogistics Avill

probably be expedient. Afterwards, our expectation is tliat the cavity

will gradually contract and close ; as do other acute abscesses. But,

on account of the peculiar nature of the parts implicated, it is not im-

probable that such hopes may be disappointed.

Purulent formations not unfrequently form in the larger joints, in

the latter stage of severe phlebitis. Such cases, however, are altogether

ditFerent from ordinai'y abscess. They are not the disease, but only a

symptom of one infinitely more formidable ; under which latter, the

system has rapidly given way, and is altogether irrecoverable (p. 203).

The complication, by articular abscess, does not cause, but probably

accelerates dissolution—already very near. There is seldom time or

opportunity afforded for treatment of the local malady ; even should

that be deemed expedient. But if there should, general principles are

still to be enforced ; a free and dependent incision is practised.

Chronic Synovitis.

This may be either simple in its nature ; or connected with and
marked by the scrofulous cachexy.

1. Simple Chronic Synovitis.—It may be original or secondary.

The inflammatory process may have been chronic from the first ; or

originally acute, subsequently assuming the chronic form. The pain,

heat, &c. are comparatively slight. Swelling is the prominent symptom.
And now the peculiarities of bulging, dependent on the structure of

the joint, come to be distinctly seen— a circumstance diagnostic between
the chronic and acute forms of synovitis (p. 462). For the superim-
posed soft parts sympathize but little in the perverted vascular function,

and consequently cause little or no obscuration of the synovial tumour.
The membrane is thickened, dull in hue, increased in vascularity ; and
gradually changes its smooth internal aspect into a soft, pulpy, or
villous surface. The cavity contains more or less of a serous fluid

;

either pure, or mingled with a small proportion of puriform secretion.
This has accumulated slowly ; the parts have gradually accommodated
themselves to its presence ; and the process of distention is conse-
quently attended with but little uneasiness.

Sometimes the process of accumulation is peculiarly indolent and
painless; and yet tolerably rapid in its rise. The superficial soft

parts are wholly uninvolved ; the whole disease seeming to be the
product of a suddenly occurring passive congestion of the synovial
membrane, and limited to that texture. The fluid is entirely serous

;

and the form of the swelling is very decidedly influenced by the
natural configuration of the joint. This condition is termed Hydrops
Articnli. The knee is its most frequent seat. It is most apt to occur
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at or beyond adult age ; and in those who have suffered from mercurial

exhibition.

Chronic synovitis, though not in itself important, or urgent in its

nature, is nevertheless fraught with danger by continuance. For, at

any time, a slight exciting cause will suffice for the induction of acute

inflammatory accession. Even supposing that this do not occur, struc-

ture is certain ultimately to be most seriously changed, by persistence

of the present affection, chronic though it be ; and that not only in the

texture originally involved, but in others to which the disease may
gradually extend—the cartilages, and even the bones. In another

point of view also, the affection is important ; when we remember how
much more difficult of satisfactory removal, are the results of chronic

than those of acute effusion (p. 164).

The prominent symptom, as ali-eady said, is the unequal, fluctuating

swelling. There are also dull pain or uneasiness, some heat, and

great limitation of motion ; the joint is more or less flexed, and the

tendons of the flexor muscles gradually assume a rigid condition. The
limb, by confinement, wastes ; and its muscles become altered in

structure as well as in bulk.

When the disease is extending to other tissues, and formidable

though chronic change of structure is in progress, the swelling often

loses its lax fluctuating character. The thinner portion of the synovial

contents is probably being absorbed ; fibrinous deposit is taking place

both within and without the synovial cavity, and in the substance of

the textures themselves. The swelling, consequently, becomes more

solid and less fluctuating ; the joint is more painful, and more abridged

in motion ; and constitutional sympathy, before perhaps slight, now
becomes considerable—tending towards the hectic type.

Chronic synovitis is seldom the result of external violence. More

commonly, it follows exposure to cold ; or it may be attributed by the

patient to some slight twist or strain ; and it most fi-equently occurs

in those who have suffered by the venereal poison, by the mercurial,

or by both. Rheumatism, too, is a fertile inducing cause.

Treatment.—Moderate local depletion, by leeching, is at first em-

ployed, with rest ; not so much on account of a remedial effect ex-

pected from itself, but rather to render subsequent use of counter-irrita-

tion, on which the main hope of cure has to rest, safe and expedient.

Were this to be had recourse to at once, stimulation and increase of

the chronic inflammatory process might result ; instead of its arrest

and subsidence. Preliminary gentle antiphlogistics stop the progress

of the affection ; counter-irritation gradually subdues it, and effects its

final extinction ; at the same time favouring disappearance of abnormal

deposits, both solid and fluid. The counter-irritants may be varied,

according to circumstances ; blisters, in succession ; croton oil embro-
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cation ; tartai' emetic ointment or solution ; or an ointment of nitrate

of silver, strong enough to produce a pustular effect by inunction—are

some of the most common and suitable forms.

When the inflammatory process has fairly ceased, and all is quiet,

then the attention may be mainly directed to discussion, or stimulation

of absorption. With this view, various discutient plasters may be

applied ; as the gum plaster, or the mercurial, or equal parts of both.

Or pressure may be used ; either by simple bandaging, or by combina-

tion of this with plaster. The iodide of potassium may be used in the

form of ointment, as well as given internally ; or a strong solution of

iodine, either aqueous or alcoholic, may be pencilled on the surface.

But, still, let the eflPects of these remedies be carefully watched ;
lest,

unfortunately, over-stimulation be induced. And throughout the whole

treatment, let the paramount indication be—rigid maintenance of

absolute rest in the affected part, by splints ; at first lightly applied,

so as merely to prevent motion ; afterwards with tightness, in order,

by their pressure, to assist in the favouring of absorption. In due time,

by passive motion, cautiously increased, the joint's function is restored.

Constitutional management is not to be disregarded. Invariably,

more or less disorder will be found in the system ; and rectification

of that is essential to due advancement of the cure. If any peculiar

cachexy exist, as is not unlikely, it must be met by the suitable remedies

;

obstinate and lurking venereal taint, by an alterative and cautious

mercurial course ; mercurial taint—the more frequent of the two, either

single or combined with the preceding—by sarsaparilla, or the iodide

of potassium ; rheumatic diathesis, by colchicum, &c.

In hydrops articuli, the most trustworthy remedy is iodine ; used

both externally and internally. Should it fail, mercury, unless other-

wise contra-indicated, may be cautiously tried in a similar way ; exter-

nally, in the form of ointment or plaster
; internally, as an alterative

course, mildly and prudently, and as if reluctantly given. Or the

tartrate of antimony may be administered internally
; pushed, in almost

as full and as frequent doses as for pneumonia. This, however, is a
harsh remedy ; and not to be employed till others, more simple and
more usual, have been tried and failed. Locally, acupuncture, with
subsequent application of the exhausted cupping-glass, has been tried

;

but the result has proved unsatisfactory, as to cure ; and, besides, the

practice is not free from the risk of lighting up acute inflammation.

And a similar objection will apply to simple acupuncture, practised

with the view of permitting the serum gradually to escape into the

superficial areolar tissue ; so converting the dropsy into diffuse oedema.

Lately, it has been proposed to treat the part as if it were a hydrocele
;

to draw off the serum by tapping, and subsequently to inject a solution

of iodine. But the practice seems, at first sight, so very likely to



470 SCROPULOLTS SYNOVIAL DISEASE.

produce over stimulation of the susceptible synovial tissue, that, until

ample experience shall have declared it a safe procedure, we shall

hold such tamperings with the larger articulations—the knee, be it

remembered, is the most frequent seat of the disease—to be at least

inexpedient.

2. Scrofulous Chronic Synovitis.—This affection is accompanied with

marked indications of the strumous cachexy
; throughout its whole

course, as well as previously to accession. The membrane slowly de-

generates into a gelatinous pulpy substance, soft, and of a whitish or

light gray colour ; at first with merely an exaggeration of the ordinary

secretion, slightly perverted in character—thicker and more opaque.

But suppuration is not unlikely to follow, probably occasioned by acute

inflammatory accession ; or, it may be, merely in accordance with the

onward progress of the original disease. From whatever cause induced,

the occurrence is quickly followed, as usual, by gi-eat aggravation of

the symptoms, both general and local, and speedy disorganization of

both cartilage and bone.

The symptoms difi'er from those of ordinary synovitis. The patients

are usually adolescents ; and evince, more or less strongly, the scrofu-

lous cachexy. A slight injury, as a blow, strain, or twist, may or may
not have been sustained by the part. The joint slowly swells, and has

its motion more and more impaired ; but little or no pain is experienced.

The swelling is soft, doughy, somewhat elastic, but totally devoid oi

anything like true fluctuation ; the integuments are pale, and scarcely

tense ; and even free pressure and manipulation are comparatively well

borne. In this indolent condition, the joint may continue for months.

But, failing gradual cure, or approach thereto, suppuration usually

supervenes ; followed and characterized by the usual aggravation of

symptoms, both local and general.

During the progi'ess of this disease—and, indeed, the observation

may be extended to almost all serious and chronic structural change

of joints—the whole limb undergoes an atrophy ; hard textures as well

as soft. The bones become more slender in their shafts, and of less

density (p. 392) ; the adipose tissue disappears by absorption ; the

muscles grow flabby, pale, small, and weak ; and in the lower part of

the limb, passive congestion and oedema are not unfrequent.

It may be here stated, also, that in many examples of diseased

joint, in whatever texture morbid change may have originated, the

advanced stage is often complicated by enlargement of the lymphatic

glands ; sometimes indolent, sometimes active and prone to suppuration

—occurring in the axilla, from diseased elbow, for example ;
in the

groin, from diseased hip or knee. The complication is a serious one ; and

ought always to be taken into account, in both treatment and prognosis.

* British nnd Foreign Review, No. xliii. p. 75.
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Treatment.—In the early stage, local treatment is the same as for

simple chronic synovitis ; rest and counter-irritation, the latter pre-

ceded by very moderate depletion. Constitutionally, the ordinary

remedies are to be employed, whereby the system's taint may be most

hopefully opposed ; and this anti-strumous treatment must be main-

tained, unweariedly, throughout. When the indolent condition has

become thoroughly declared, pressure and confinement from motion

—

so as at once to rouse absorption of the redundancies, and to permit its

advance without interruption—constitute the principal remedial means.

Rest and pressure, indeed, are powerful agents of cure, in all

chronic affections of joints, however originated; whether occm-ring in

their hard or soft tissues ; but most hopeful in the latter case, as can

readily be imagined. And there is every reason to believe, that to

the more skilful, as well as more frequent use of these remedial means,

the marked improvement in the treatment of diseased joints, in modern

times, is mainly to be attributed. Many an articulation is now saved,

which formerly would have been unhesitatingly doomed to amputation.

Much credit is due to Mr. Scott, for having directed attention to

the importance of rest and pressure ; combined with moderate irrita-

tion of the surface. And a modification of what is ordinarily termed
" Scott's dressing," will be found a most valuable remedy for all chronic

affections of joints, in the truly indolent stage ; more especially for

those wherein the disease has not only originated in the synovial

apparatus, but is still limited to that tissue. The limb having been
uniformly supported by a bandage, fi-om its extremity up to the

affected joint, the surface of the swelling is covered by strips of lint,

spread with some gently stimulating ointment—soap cerate with cam-
phor, for example, or that with a greater or less proportion of the

unguentum hydrargyri. The whole articulation is then surrounded
by long bands of adhesive plaster ; di-awn with moderate and uniform
tightness, so as to support, and firmly yet uniformly compress the
parts, without producing absolute pain or uneasiness. Above all,

splints are applied, to secure total immunity of motion ; and they may
be of leather, of pasteboard, or of wood—the first usually the most
suitable. When this dressing has become loose, from subsidence of
the swelling—as usually happens in a few days, when first employed,
progress thereafter becoming more gradual—it is reapplied, as often
as maybe necessary. But should fresh excitement occur in the joint,

from any accidental cause, this system of dressing must be discon-
tinued, until such excitement has been subdued by the usual means

;

and when pressure is resumed, it should at first be very moderate.
Such acute reaccessions are least likely to occur, in the truly synovial
affections.

During treatment, the limb must be kept, or gradually brought
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into the most advantageous position for future usefulness ; particularly

if from the nature, duration, and extent of the disease, there is reason

to fear ultimate impairment of the joint's motion. Thus, by steady

extension with splints, the knee-joint may be brought into nearly a

straight position, so that it shall be serviceable in progression ; and the

elbow may be bent, to form a right angle with the humerus, so as to

be convenient for prehension. By prudent yet persevering friction,

and occasional passive motion, these desirable changes may be greatly

facilitated. But all such alterations of stiffened limbs must be pro-

ceded with very cautiously ; otherwise, they may occasion undue
excitement, and consequent renewal of the disease.

3. Brown jibro-gelatinous Degeneration of the Synovial Membrane.—
The joint most frequently attacked by this formidable disease is the

knee ; and the usual patient is the adult female. The synovial mem-
brane slowly and insidiously degenerates into a pulpy-looking sub-

stance, differing from the ordinary result of scrofulous degeneration, in

being of darker hue, and of greater thickness and extent. It is also

of greater density, and intersected by many firm, fibrous bands, some-

what after the manner of carcinoma. It is not asserted that the

two diseases are identical ; but they certainly do resemble each other,

as to the fibrous constituents, in the apparent section. And though the

disease now in question is possibly no more than the last stage of a

chronic inflammatory or scrofulous disease, yet most certainly it is as

little amenable to remedial treatment as if it were truly malignant.

At first, the external indications are similar to those of simple

gelatinous degeneration ; a gradual, soft, comparatively painless tumour

of the joint, unaccompanied by superficial excitement. Yet the

swelling is more diffuse, and less prominent ; as if indicating that

the disease had more securely and deeply fastened on the whole

extent of the joint. It is more decidedly elastic ; often simulating true

fluctuation very closely. It is of an uniform character ; and has no

peculiar bulgings, dependent on the natural form of the joint. The

uneasy sensations are greater, and obviously more on the increase ; of

a deep gnawing kind, gradually augmenting into smart lancinating

pain. There is an obvious concomitant cachexy ; a sallowness of hue,

loss of strength, flesh, and spirits, and ultimately gradual sinking in

the form of a modified hectic.

The local disease seldom, if ever, assumes the quiet indolent form,

so frequent in the simple synovial degeneration. Only at its com-

mencement, is it slow and latent. Once fairly established, it advances

steadily ; and sometimes with rapidity. Ultimately, the joint is wholly

destroyed. Cartilages, bones, ligamentous apparatus, ai-e all quickly

involved in ulcerative destruction. The joint opens, probably at several

points
; urgent hectic is lighted up ; and amputation is imperiously
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demanded. Or the patient may sink, without any opportunity having

occurred for the ti-ial of that doubtful remedy.

In some instances this peculiar degeneration is accompanied by

malignant disease of the bones. Then there is no acute crisis, followed

by opening of the joint and its rapid disorganization. But there is a

steady increase of both the general and local symptoms. The face

gets more and more thin and cadaverous, the frame wasted, and the

vital power sunk. The tumour continues steadily to advance ; and

ultimately it is observed that the rate of growth has plainly increased.

The surface becomes tense, smooth, polished, and traversed by large

veins ;
pain is more acute, constant, and lancinating ;

elasticity is more

prominently its characteristic than ever; fluctuation maybe suspected,

and a plunge made by the trocar or knife—but nothing escapes, save

blood, and that copiously. This latter, however, may be considered

only an occasional result ; the former—disorganization by the ordinary

inflammatory products—is probably the more frequent.

Treatment.—This may be comprised in very few words. In the

early stage alone, can we hope for an altogether successful issue ; and

this is to be sought for by the ordinary means ; rest, and attention to

the general system. Even then, cure is far from certain
;
nay, it will

prove the exception rather than the general rule. After the onward

progress has been fairly declared, the sooner amputation is performed

the better ; a severe measure, doubtless, but fully warranted by expe-

rience.

The Fimbriated Synovial Membrane.

The affection now to be described does not always require surgical

interference
;
indeed, in its slighter forms, it may be considered as a

mere variety of the normal condition. According to Mi-. Rainey, those

parts of a joint, theca, or bursa, least exposed to pressure, are provided

with a peculiar disposition of the synovial apparatus. Loops of capil-

laries, of various degrees of complexity, project into the joint, covered

by synovial membrane, disposed in the form of "sacculi" or villi.

" From the sacculi enclosing the capillaries, numerous other sacculi,

into which no capillaries enter, proceed : these are of various forms

and sizes, but generally they are attached to the primitive sacculus by
an extremely long and slender filament of fibrous tissue, resembling

the petiole of a leaf, the secondary sacculus resembling its expansion.

Sometimes there are several series of these sacculi attached one series

to another, exhibiting an arborescent appearance ; but in every in-

stance the secondary sacculi ai*e extra-vascular."*

These fringes of synovial membrane, though long known to ana-
tomists, have received too little attention in connexion with morbid

' Monthly Jour. May 1849, p. 747
;
Quain and Sharpey's Anat. Introd. p. cclxxiii.
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conditions. It is nearly certain that the disease now under consider-

ation consists in the mere hypertrophy of these ; and in some cases

they appear to become the seat of deposits of fibro-cartilaginous or

bony tissue. According to Mr. Rainey (loc. ciL), it is by the detachment
of them when thus transformed, fi'om rupture of their narrow pedicles,

that the loose bodies in joints, hereafter to be noticed, are produced.

The following is Mr. Liston's description of this affection in its

advanced condition. " The synovial membrane may be studded, on
its inner aspect, with pendulous substances projecting into the cavity

of the joint ; sometimes of almost cartilaginous consistence, but more
fi-equently of a fatty appearance (Lipoma arhorescens of Miiller). The
entire surface of the membrane is occasionally covered with these

bodies, which are of a white or yellowish colour,

and very variable in size and shape ; the smallest

presenting the form of villi not much larger than

those of the jejunum, the largest having somewhat
the magnitude and appearance of the appendices

epiploicae of the large intestine, while many of an

intermediate size approach in appearance to a

lemon seed. In some instances the membrane is

only partially pervaded by them ; and sometimes,

they are arranged like a fringe around the edge

of the articulation. They are generally very smooth on the surface

;

which appears to be perfectly continuous, if not identical, with the

synovial membrane. Their attachment is sometimes broad, some-

times very narrow and pedunculated, often merely filamentous; so that

a little further thinning of the part, or slight force acting on the body,

would remove it fi'om the capsule, and throw it loose into the cavity

of the articulation. The disease has been most frequently seen in the

knee, and sometimes in the elbow.

" The affection is obscure in its natiu*e, and slow in its progress

;

the joint is the seat of pain after and during exercise, probably from

the abnormal processes interfering with motion of the articular surfaces.

As the disease advances, the joint becomes swelled and elastic ; un-

attended, generally, by ulceration of the tissues within or around it.

In examining the part, when the articular surfaces are moved on each

other, it will be found that their motion is more or less interfered

with ; and considerable irregularity in their action may be felt, by the

hand jilaced firmly on the joint during the procedure."*

The same treatment is required, as for ordinary synovial derange-

ment, of the most chronic form.

* Liston's Elements of Surgeiy, p. 89.

Fig. 153. Fimbriated knee-joint; the surface of the patelln is the only part unoccnpied.
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Tlie Inflammatory Process in the Exterior of Joints.

This may be of the simple and ordinary kind ; and then prone to

suppuration. Or it may he of an obviously rheumatic character;

tending rather to chronic change of structure.

1. Bheumatic.—When acute, it is usually merged in a deeper and

more important affection. Originating exteriorly to the joint, this

sooner or later is involved
;
usually at a very early period ; and the

case may then be considered as one truly of rheumatic synovitis. But

the chronic form very often is not only originally, but permanently,

wholly exterior to the articulation. Or, if the latter do sympathize,

it is only in a very minor grade of disease
;
barely sufficient to increase

slightly the natural exhalation of the part—not greater sympathy than

the exterior often shows in the less serious inflammatory affections of the

joint. The inflammatory process is of a low gi'ade, as well as chronic

in its nature ; situated in the periosteal investment of the articulating

extremities of the bones, in the fibrous tissues exterior to the joint, or

in both. The periosteum thickens, and becomes vascular ; the corres-

ponding surface of the bone, sympathizing fully, opens out in texture

;

and becomes studded by osseous nodules, sometimes shooting outwards

in a spiculated form. And this new osseous formation may, by en-

croaching on the joint, come seriously to impair its power of motion

;

or even, ultimately, to cause complete stiffness, by an external true

anchylosis. The ligamentous and other fibrous tissues undergo a

somewhat similar change. They increase in bulk, and in vascularity;

more or less plastic matter is interstitially exuded ; and this, becoming
organized, seriously impedes motion, and may result in more or less

complete rigidity. All this is attended by ordinaryrheumatic symptoms

;

more especially by pain, often severe, aggravated nocturnally and by
atmospheric exposure or vicissitude ; there is also swelling, deep-

seated, hard, painful on pressure, and not unfrequently somewhat
masked by supei-ficial oedema. There is stiffness with crankiness of
motion in the joint, gradually increasing; and rheumatic signs are

not wanting in perhaps many other parts of the frame.

There are plainly two dangers to be dreaded, from continuance of

such an affection
; inflammatory accession, involving the joint in acute

synovitis ; and persistence of the original malady, slowly yet surely

compromising the function of the part. On both counts, therefore, it

is our duty to cope zealously with the malady; at an early period.

Locally, by ordinary antiphlogistics
; especially leeching, or cupping

in the vicinity, fomentation, rest, and, if need be, counter-irritation.

Constitutionally, by the exhibition of colchicum, iodide of potassium,

guaiac, alkalies, or other remedies held to be suitable opponents of the

rheumatic diathesis.
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2, Simple.—The inflammatory process, occurring in the parts im-

mediately exterior to a joint, unconnected with any peculiar condition

of system, is usually acute ; and tends towards the suppurative crisis.

It may be the consequence of external injury ; or it may be but a part

of some more extensive disorder—as erysipelas. Or the affection

may be idiopathic, and chronic in its nature
; consisting first of fibrin-

ous exudation, causing hard swelling with stiffness of the joint, dull

and indolent ;
and, after months passed in this type, then advancing

to suppuration. However occasioned, suppuration follows the usual

course ; and the matter seeks the surface. If opposed in that direction

—as it is certain to be, if originating among, and not exterior to the

fibrous tissues—it cannot but extend both laterally and in depth ; so

obviously and imminently endangering the articulation. If purulent

irruption take place there, it will be hard to prevent immediate invasion

of such inflammation as shall result in the destruction of all the com-

ponent textures, as well as in the establishment of the most violent

and alarming constitutional disturbance.

Treatment, therefore, must be both early, and actively antiphlo-

gistic ; in order to arrest the inflammatory process, if possible, ere the

suppurative crisis shall have been attained. When this has occurred,

an incision can scarcely be made too early ; free and dependent, in

order to avert articular irruption. In either case, the most rigid rest

is to be maintained ; and constitutional symptoms are subdued by the

suitable remedies.

Tophi.

These are concretions connected with the extreme articulations,

more particularly of the fingers ; sometimes within the joint, more

frequently exterior to it—at least in the first instance ; and are com-

posed of the urate of soda. They are undoubtedly connected with,

and probably owe their origin to the gouty and rheumatic diathesis ;

especially the latter (p. 34). They may remain in an inactive state,

either stationary or gi-adually enlarging, for a long period. Or imperfect

suppuration may occur on the surface ; opening the skin, and disclos-

ing the concrete matter slowly disintegi*ating, and crumbling tardily

away with thin puriform discharge. And this may be accompanied

with some pain, and with redness and swelling of the surrounding

integument. Or chronic and imperfect suppuration and softening

may pervade the whole mass, instead of being limited to the surface.

This however is a comparatively harmless event; seeing that the

proper texture of the joint has been previously annihilated, by gradual

structural change—antecedent to the peculiar deposit, or at least co-

existent with it. "What was the joint may be opened into ; but the

circumstance will not be marked by any of those serious consequences
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which would be certain to accrue did any part of the synovial appara-

tus remain.

Such concretions, when fairly formed, are plainly but little amen-

able to local treatment. The great object is to prevent their forma-

tion ; by constitutional management directed against their cause, the

gouty or rheumatic diathesis (p. 35).

Disease of Cartilage.

Loss of substance may take place in cartilage, by either a rapid or

slow morbid process ; either with or without disease of the other struc-

tures involved in the joint ; either as the result of absorption or disor-

ganization ; from either simple inflammatory or scrofulous disease.

The circumstance that the articular cartilages are in themselves

destitute of blood-vessels has led to many doubts and difiiculties as to

theii* mode of nutiition, and the morbid processes connected with them.

In particular, it has been conceived that the inflammatory process can

never go on in a texture not pervaded by capillaries ; and it has even

been argued, that all the forms of destruction in cartilage are either

mechanical or chemical ; the surfaces of the joint being worn away by
attrition ; or, in case of synovial disease, the cartilaginous structure

being dissolved and macerated away in the pus and other discharges.

On the other hand, various writers have contended that inflammatory

changes take place in cartilage, and that although, under ordinary cir-

cumstances, it is a non-vascular tissue, vessels pass into it when it

becomes the seat of morbid change. These vessels Mr. Liston sup-

posed he had demonstrated by injection in diseased joints;* and their

existence had previously been presumed by Sir Benjamin Brodie, who
nevertheless, as well as Mr. Key, admits that nutritive and morbid
changes may take place in cartilage alone. The latter author believes

these changes to be in some instances the result of the development of

a vascular membrane on the surface of the cartilage, and sometimes
to be produced in the non-vascular tissue itself, independently of foreign

agency.

It is obvious, from the observations of recent writers, that these

inconsistent positions held by authorities of the highest eminence, ai*e

to be ascribed not so much to ei-roneous observation, as to imperfect

views of the processes of healthy and morbid nutrition in the econony,

which have prevailed up to a recent period, and still continue to with-

hold many minds from the clear interpretation even of those facts

which have been long known. It is now well understood by physio-

logists, that nutrition of the textures takes place according to the lawsand
powers inherent in the essential elements of those textures themselves;

* Med.-Cliirurg. Transactions, vol. xxiii. p. 95.
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and that the blood-vessels are only in so far subservient to the act of

nutrition, as they furnish to the texture the materials for its renewal.

The power of imbibition possessed by these textures themselves, and

the vital properties with which they are endowed, foi*m the essential

parts of this process ; and it is sufficient if the nutritive fluid be carried

by its vessels into such a degree of approximation with the minuter

elements of the tissues, as shall admit of the imbibition by them of an

amount corresponding with their nutritive activity. In the former

chapters of this work also, it has been constantly shewn, in conformity

with these views, that the different morbid processes taking place in

the textures are mostly to be regarded as perverted forms of these

nutritive changes, and consequently dependent only in a secondary

degree on the nature and amount of the vascular supply.

Mr. Goodsir has led the way to the true pathology of articular

cartilage, by shewing that the disintegration of these structures is ac-

companied by changes in their minuter organization, which cannot be

accounted for on physical principles, and must be the result of inhe-

rent though perverted nutritive activity in the tissue itself. Cartilage

is composed, as is well known, of minute corpuscles implanted with a

certain order and arrangement in an apparently homogeneous inter-

cellular substance, which has been called the matrix. IMr. Goodsir has

pointed out, that disorganization in cartilage is invariably accompanied

by changes in the form and size of

these corpuscles, which become

much enlarged, andmore rounded

than in the normal state ;
" and

instead of two or three nucle-

ated cells in their interior, con-

tain a mass of them." At the

same time the matrix softens and

breaks up, being probably ab-

sorbed in part into the enlarged

corpuscles, the more superficial

of which have their walls de-

sti'oyed, and their cellular con-

tents set free. In the course of

these changes, the cartilage re-

mains entirely non-vascular; but

as it gradually disappears, the

exposed surfaces are very con-

monly occupied by a fibrous membrane, which lies everywhere in close

Fig. 154. Diseased articular cartilage itingnificd 240 diameters, shewing the enlarge-

ment of the corpuscles, the more superficial of wliich are throwing out their contents into

the softened intorcorpuscular substance.

—

Redfkrn.
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apposition with them, and is pervaded by new vessels derived from the

vascular system of the bone and synovial membrane. Sometimes

this membrane is also formed between the cartilage and the bone

;

and in this case destruction is found to be in progress, both at the

attached and fi-ee surface of the cartilage. Tlie apparent vascularity

of cartilage in disease, therefore, always depends upon the formation

of this fibrous structure.

Dr. Eedfern of Aberdeen has recently published a memoir on the

morbid processes in the articular cartilages, in which the whole patho-

logy of these structures is most carefully and elaborately illustrated.

He gives numerous

examples of the chan-

ges in the cells men-

tionedby ISIr.Goodsir

;

and also of the form-

ation of the vascular

membrane above ad-

verted to. Dr. Eed-

fern has likewise in-

vestigated very closely

the changes takino;

place in the matrix or

intercorpuscular sub-

stance. This, which ./

in the normal state is .
-

, . _. - ori-
'

-

of homogeneous as-

pect and nearly structureless,* appears under the influence of disease

to split up into bands and fibres ; these are often found in partially

and slightly diseased joints, giving a soft and velvety aspect to the

surface of the cartilage. As the disease proceeds, the altered hyalin

substance becomes full of nuclei, which are the result of the bursting

and discharge of the corpuscular contents ; and these two elements

combine to form the fibrous and vascular membrane which is found

in contact Avith the cartilage in such cases. This membrane is not

• Dr. Leidy of New York has very recently described the hyaline matrix of cartilage

as possessing a minutely fibrous structure in the normal state. He also describes a pro-

cess of multiplication of the cells in the development of cartilage, which appears to be
connected witli normal gi-owth. Should these observations be confirmed, the analogy

between the normal and morbid process will become very apparent.

—

American Journal

ofMed. Sciences, April 1849.

Fig. 155. Microscopic view of a perpendicular section of articular cartilage, shewing

its surface occupied by fibrous bands formed by the splitting of the hyaline substance.

These bands rendered it velvety ia appearance to the naked eye.

—

Redfkkn.
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therefore, as Mr. Key supposed, the agent of disintegration, but the

result of it.

Fig. 150.

The nuclei of the cartilage cells are not unfrequently, according to

Dr. Redfern, converted into fatty granules ; but the most important

change is their elongation and transformation into fibres, by being

incorporated with the altered hyaline substance. Another change

Fig. 157. Fig. 158.

I

occurring in many diseased cartilages is the infiltration of them with

amorphous mineral matter, chiefly phosphate of lime ; whicli probably

forms when abundant the porcellanous deposit to be hereafter de-
|

scribed.
|

Di'. Redfern is of opinion that pus is never formed in diseased joints,

when the cartilage alone is affected ; the sole results of the morbid

process being the fibres and altered contents of the corpuscles, as above
|

Fig. 156. Fibrous tissue with included colls and nuclei ; formed, as above described,

on the surface of the cartilage of the patella.— RKDrcRN.
Fig. 157. Vertical section of cartilage in a diseased knee-joint, shewing the cells

enlarged, granular, and biu-sting. On tlic right, and above, their contents arc seen ming-

ling with a fibrous and granular mass which occupies the surface.—Kkdfp.rn.

Fig. 168. Deposition of opaque calcareous matter, commencing in the walls of the
j

cartilage corpuscles.

—

Redpewn.
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mentioned. He also thinks that tlie disintegration of cartilage,

unattended by disease of the synovial and other tissues, is a very insi-

dious process, giving no pain, and producing neither swelling nor any

marked symptom. Such disease, in its commencing stages, is probably

not uncommon
; although in the course of its progress it generally leads

to the affection of other tissues besides that originally involved.

An extensive series of experiments on the lower animals has given,

in Dr. Redfern's hands, results so similar to those of the observations

in the human subject, as to entitle the latter to increased confidence.

It appears that all sorts of injuries inflicted upon the cartilages (whether

those of the joints, or the costal cartilages) produce the same changes

in the hyaline matrix, and in the cells, as have been above described

;

and that after periods of from one to several Aveeks, or even months,

repair may be established ; the fibrous tissue formed by the splitting

of the mati'ix, and discharge of the corpuscles, taking the place of the

desti'oyed cartilage. This is evidently the same process as takes place

in diseased joints.

These general remarks on the alterations in structure of articular

cartilages, ai-e necessary to enable the reader advantageously to follow

the details of description to which we now proceed.

I. Simple destruction of Cartilage.

This is most commonly a very chronic process. It commences in

the free surface of the cartilage, leading to little pain, or perhaps none,

if the cartilage alone be involved ; unattended by any purulent or

even puriform secretion ; and consequently giving rise to no swelling.

This state of matters may exist for weeks or even months. Then,
however, the morbid process becomes more extended, and the symptoms
are more severe. The bone may have been laid bare, or the disease

may have extended to the synovial apparatus; a true inflammation is

lighted up ; pus is formed ; and destruction of the cartilage in a more
rapid form is established, characterized by pain, swelling, and fever.

The characters of the disease thus established may vary according
to its extent. When limited, it is often of a circular form, and seem-
ing as if a chemical erosion of the tissue had there occurred ; without
any sign of attempted repair. The affected surface is usually
villous or velvety, even to the naked eye ; and under the microscope
shews the bands and fibres arising from the splitting hyaline substance.

When the affection is very superficial, much of the cartilage may
present this character without any other mark of disease. When the
tissue has been perforated, the subjacent bone is exposed ; and the
characters are those of ulcerated bone surrounded by irregularly dis-

posed cartilage. The synovial membrane, in the immediate vicinity,
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is red, swoln, and pulpy
;
plainly undergoing inflammatory change of

structure. Tlie parts most prone so to suffer are those most liable to

pressure—for example, the inside of the head of the tibia, and the

corresponding points of the condyles of the femur.

Healing may occur in diiferent ways. 1. In the superficial and

limited forms, there is little or no appearance of exudation, and the

surface of the cai-tilage remains permanently somewhat rough and

villous ; the edges of the erosion, however, becoming bevelled and flat-

tened by absorption. 2. When destruction is more extensive and the

synovial tissues ava involved, plasma is thrown out, which probably

contributes, with the alteration of the hyaline matter of the cartilage

itself, to form a fibrous membi"ane which partially fills up the chasm and

becomes incorporated with the surrounding parts. In no case is there

any reproduction of true cartilage. 3. When disintegration has pene-

trated to the bone, and also perhaps involved that texture somewhat,

a similar cicatrix results ; but with this ditference, that the new matter

is not furnished by the soft textures but mainly by the hard. The

bone then throws out plasma ; osseous nodules result therefrom, and

occupy the exposed surface of the bone. These do not rise to fill the

chasm, but remain limited and low, becoming smooth, and rounded off"

on their surface. Exterior to this new osseous layer, there may or

may not be a plasma for the synovial tissue, becoming organized,

and constituting the medium of incorporation between the hard and

soft parts. 4. Or there may be no depression of the cicatrix, and no

investment of it by adventitious soft texture. The place of the carti-

lage may be taken by a hard amorphous substance, like ivory, which

has to bear the friction of the opposed surface, on resumption of func-

tion ; and becoming unusually dense and smooth on the surface, by

deposit of earthy matter of a peculiar kind, it is termed porcellanous

—

the surface, which is thereby formed, proving smooth and fine as that

of porcelain. This is doubtless inferior to the elasticity of cai-tilage

and the lubricity of its investing synovial membrane, but yet is a

wonderfully eflScient substitute. 5. Or the healing process may be

of a fifth kind. Often deep erosions of cartilage exist at opposite

and corresponding points of the articulation. From these, fibrous or

osseous reproductions, springing up, are not unlikely to coalesce,

causing fixity of the joint by anchylosis.

Sometimes death of cartilage, in continuous mass, complicates and

aggi-avates the process of disintegration. In such cases, doubtless, the

initiative has been in the subjacent bone ; destruction has thence begun

on the deeper part of the cartilage, and may have extended much

more in a horizontal than in a vertical direction. Thus a portion of

the cartilage becomes attenuated and undermined ; and, following a

like course with skin, or any other texture similarly circumstanced.
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dies. By continuance of the loss of substance, the dead portion is

ultimately detached ;
and, becoming loose in the joint, adds to the

mischief already there what is sure to result from the presence of

extraneous matter within an inflamed synovial cavity.

The symptoms of such change of structure in articular cartilage

are very distinct from those of affection of the synovial membrane.

With ordinary care, they need never be confounded. As already

stated, in the advanced stage of joint-disease, when all textures are

involved, there is no means of ascertaining by present symptoms the

origintil and chief seat of the malady ; but while the morbid process is

advancing in one texture, and as yet limited to that, the diagnostic

signs of its presence and nature are usually plain enough. Be it

remembered, however, that the symptoms of destruction of cartilage,

although invariably indicative of that affection, are not always indi-

cative of its amount, because not uniformly proportioned thereto.

They rather indicate the amount of disease in which the other textures

of the joint have been involved.

The symptoms are found to accord with the chain of patholo-

gical events formerly stated. At first there is dull and deep uneasiness

in the part, with some impairment of motion ; but without swelling or

other apparent change of structure. This state may continue for days,

or even weeks, with but little change. Then the uneasy feelings

become more marked, and are aggravated nocturnally. The pain is

undoubted ; deep, constant, worse at night
; usually referred by the

patient to one particular spot deep in the joint, and likened by him
to the unceasing gnawing of an animal there. Acute pain comes with

the advance of the inflammatory process towards its crisis, and keeps

pace with it. It is aggravated by motion, more especially if gi-eat and
sudden

;
and, on gentle movement of the part, a grating sensation is

ultimately perceived, in consequence of exposure of opposing points of

bone. Very frequently there is sympathetic pain complained of, some-
times fully as much as of that in the part—an example of irritation in

one part, induced by inflammatory change of structure in another

(p. 52). Pain in the knee, for example, is usually the most pro-
minent symptom of disease in the hip; pain in the leg may mask
destruction of the cartilages in the knee. The whole of the limb
beneath the affected joint is usually both functionally and vitally

weak ; feeble and tottering ; of diminished temperatui-e, and inclined

to oedema.

Wasting of superimposed muscle is often both a prominent and
early symptom of articular disease

; atrophy of the deltoid, for example,
may be the first to betoken destruction of cartilage, of bones, or of both,
in the shoulder ; and flaccidity of the glutei does the same in regard
to morbus coxarius. In the child, however, we must be on our guard
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against mistake on this point; inasmuch as muscular atrophy not un-

frequently occurs, in early life, altogether

unconnected with articular disease ; de-

pendent on dentition, or on intestinal

irritation.

Swelling does not appear till uneasy

sensations have been present in the joint

for three or four weeks, it may be for

months. It follows the steady aggrava-

tion of pain which indicates the advance

of the disease ; and is both less bulky,

and less rapid in its formation, than that

which attends on synovitis. It is com-

posed of two parts ; one internal, caused

by gi-adual distention of the synovial

pouch by slowly accumulating pus ; an-

other external, from interstitial effusion

in the textures exterior to the joint, these

being now involved in a tolerably active

sympathetic affection. In consequence

of its double and gradual nature, the

peculiar bulgings dependent on the

natural conformation of the joint do not

occur ; a diagnostic mai'k between, this

affection and chronic synovitis. In acute

synovitis, swelling is tolerably uniform ; but at the same time it is

great, rapid, and coeval with the occurrence of pain ; whereas in

destruction of cartilage, it is slow, gradual, never great, and long sub-

sequent to the feeling of uneasiness in the part. In chronic degenera-

tion of the synovial membrane, on the other hand, the swelling is slow,

and somewhat uniform ; but still it is coeval with uneasiness, and

elastic, doughy, and superficial—not deep and obscurely fluctuating,

like that which attends on destruction of cartilage. The latter swelling,

too, is intolerant of pressure, jJain being thereby much increased ; the

other, on the contrary, is capable of bearing manipulation Avith com-

parative impunity.

When swelling has become fully established, the disease is no

longer limited to the cartilage, but involves all textui*es. Pus ac-

cumulates; deposit and change of structure take place in the

synovial membrane and textures exterior ; ultimately, by ulceration

Fig. 159. Wasting of muscles sliowii, with elongation of limb, in disease of the hip-

joint. The musculiu- deficiency is but imperfectly represented ; the cliange of nnt.il fold,

resulting from it, is however suiRclently apparent
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there, the fluid escapes from the joint, makes its way to the surface,

and is thence discharged ; not with-

out loss of substance in the ligament-

ous texture, as well as relaxation of

that which retains its integrity, caus-

ing extreme laxity of the articulation.

In consequence of this laxity, the joint,

which previously had assumed the

position of semiflexion, as in affec-

tion of the synovial membrane, may
become wholly luxated; the flexor

muscles having then to encounter but

little opposition to their displacing

force ; and ordinarily there is also

more or less rotation, or other dis-

placement; one muscle, or set of muscles, exerting a supremacy of

power. Thus, in such afiection of the knee, the bones of the leg are

dislocated backwards into the popliteal space ; and at the same time

the head of the tibia is usually rotated outwards, by the preponderating

action of the biceps flexor cruris.

Such important local changes are not unattended with sympathy of

the system. At first, the constitutional symptoms are but slight; little

more than general discomfort, or slight feverishness, being complained

of. But when pain becomes undoubted and steadily crescent, inflam-

matory fever is declared with more or less intensity
;
usually accom-

panied by involuntary stai'tings of the affected limb—especially during

sleep—by the jarring and motion of which pain is fearfully aggravated,

and the inflammation hurried on in its destructive tendency. Ulti-

mately, in the open, lax, discharging, perhaps dislocated state of the

part, hectic is inevitable.

The results are various. Resolution may occur, at any period of the

process ; the disease having given way to rest and counter-irritation,

without any morbid products having been poured out, and with only
slight and superficial destruction. Or disintegration, having occurred,

may prove but slight and transient, and function be restored ; the breach
being closed in one or other of the ways already noticed, and the

trifling exudation, with ulcerative debris, having been absorbed. Or
osseous reproduction may prove excessive, occasioning true anchylosis

;

the limb being retained, but permanently maimed in the function of its

articulation. Or the inflammatory destruction may ultimately become
both so general and so gi'eat, and the constitutional sympathy so

formidable, as to banish all hope of saving the part, even with impaired

Fig. 160. I/Uxnt4on of hip, in consequence of morbus coxariu.s.

Fig. 160.



486 TREATMENT OP DISEASE OF CAETILAOE.

form and function
; compelling us to direct our attention solely to

the saving of life, by dooming the mem-
ber to early amputation.

The aflfection may be idiopathic.

More frequently it is attributed to exter-

nal injury; perhaps slight; probably

neglected. Exposure to cold, too, is

favourable to its induction ; as are both

the mercurial and syphilitic taints of sys-

tem. It is more frequent in the adult,

than at an early age.

Treatment.—The obtaining of a com-

plete immunity from all motion, by the

adaptation of splints, is the paramount

indication from the beginning to the end

of the cure. Local depletion is had re-

course to ; partly on its ovm account,

but chiefly as preparatory to counter-

irritation, which is doubtless entitled to

the first place amongthe directlyremedial

agents. The vesicant form of counter-

irritation we found to be most suitable

for affections of the synovial membrane. In this disease, a higher gi-ade,

the pyogenic, is required. Issues are the form generally in use ; and

they may be established by either the potential or the actual cautery

;

the former is in the greater number of cases equally effectual with the

latter, and being milder in application is to be preferred. But in the

larger joints, and in others where mild means have already been in-

effectually used, let the graver remedy certainly be employed. The
cure is invariably tedious ; and, consequently, the counter-irritation,

with other means tending to its attainment, require to be patiently

continued. It is not enough to establish an issue, and then leave it

to heal or not according to circumstances. For some time, often con-

siderable, the irritation and discharge must be continued from the

surface ; and this may be effected in one of two ways, either by

forming a succession of fresh issues, or by maintaining an open state

of the one originally made. The latter method is most commonly

followed
;

equally effectual with the other, less troublesome to (he

surgeon, less painful to the patient. The dischai-ging surface is

dressed from time to time with some irritating ointment or lotion, as

the savine, tartar emetic, &c. ; or it may be retouched occasionally

by the potass or other caustic. This last mode of refreshing the sore

Fig. 161. Shortening, swelling, delbrmity, lameness ;
,tlie advanced stage of morbus

coxuriiis.



TREATMENT OF DISEASE OF CARTILAGE. 487

is probably the best ; the inflammatory reaccessions, thereby induced

in the surface, being of service, as Avell as the maintenance of suffi-

cient purulent discharge ; it is generally our object, in these cases, not

to obtain either counter-irritation or evacuation alone, but a combi-

nation of both. Also, let us at all times beware of placing the artificial

sore too near the joint; otherwise we shall fail in counter-irritation,

and apply a direct stimulus to the disease (p. 150). Constitutional

treatment is at the same time employed, according as circumstances

may demand ; at first antiphlogistic, afterwards cautiously roborant.

When, in the early stage, much pain and spasm exist, full opiates are

indispensable ; as the continuance of either must inevitably lead to

aggi-avation of the disease.

In the more favourable cases, such treatment is slowly followed by

gradual amendment ; the pain abates, and ultimately ceases ; the con-

stitutional symptoms also disappear
;
swelling yet remains, but softer,

indolent, and infinitely less painful, even on pressui'e. When this state

ofquiescence has been reached—the inflammatory process havingceased,

and its results merely remaining—counter-irritation is to be desisted from.

The issues are allowed to heal ; the splints are retained, still to control

motion ; and pressure, by the method formerly mentioned (p. 471), is

had recourse to, in order to hasten absorption of deposit, and consequent

return to the normal state. At first, however, pressure must be applied

with especial caution, lest acute accession ensue ; and if this threaten,

the original treatment must be at once renewed. When not only

the inflammatory process, but its products also, have been removed,

motion is restored ; but not till then ; passive at first, gentle, and brief

;

at once desisted from on the occurrence of serious and continued pain.

A certain degree of uneasiness invariably attends on resumption of

motion, however cautiously conducted ; but that is not to deter from

perseverance in its use. Only when the sensation is that of undoubted
pain, deep and constant as before, not in any marked degree diminish-

ing on cessation of the motion, are we warned of danger from prema-
ture employment of the last item in the cure ; and such warning, at all

times sufliciently plain, we are never to neglect. The splints arc

again resumed ; as well as leeches and counter-irritation, if need be ;

and all movement is as scrupulously avoided as before ; otherwise back
will come the ravages of renewed disease, perhaps in an aggravated
(brm. Such intercurrent inflammatory accessions are by no means
iinfi-equent ; and not always the result of malapraxis. They some-
times supervene on the quiescent state of the joint, without any assign-

able cause; but, however induced, they are invariably to be met by a
corresponding vigilance and propriety of treatment.

In the open condition of the ulcerated joint, cure is by no nionns

liopelcss. The probabilify is that motion will be permanently imiiaired
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to a certain extent; but Ave have usually good hope of retaining the

part ; amputation, now-a-days, is not the rule but the exception, even

in this class of cases. After tlie establishment of the open stale, not

unfrequently the disease advances with increased virulence for a time,

as formerly stated ; and this exacerbation, expected, is to be met and

subdued in the ordinary way. Afterwards, by rest, constitutional

treatment, and, if necessary, counter-irritation— in addition to the

evacuant remedy which has spontaneously formed—the quiet con-

dition is attained. And then the treatment by compression will often

be followed by the happiest results ; subsidence of swelling, gradual

disappearance of all uneasy sensations, closure of the apertures, and dimi-

nution of the discharge. The compressing apparatus is applied in the

ordinary way (p. 471), and does not require unusual frequency of re-

newal ; the discharge in the truly quiet condition of the joint—to which

state alone such treatment is applicable—being inconsiderable, and not

tending to accumulate injuriously beneath the dressing. Under such

circumstances, however, it is expedient to extract all mercurial in-

gredients from the ointment and plaster, otherwise a constitutional in-

fluence may be induced unnecessarily by that mineral ; the open state

of the part being very favourable to absorption. After satisfactory

amendment under the compressing plan, motion is to be cautiously at-

tempted. In some cases, we may succeed in restoring it completely

;

in others, it is incomplete, stiffening being to a certain extent in-

superable, partly from alteration in the joint itsell',

partly from structural change in the ligamentous

and other apparatus exterior ; in not a few, motion

is scarcely if at^all regained, true anchylosis having

occurred.

In some cases—but much more seldom than in

the scrofulous destruction of cartilage and subja-

cent bone—there is no hope of cure, even by

anchylosis. The disease will, as it Avere, accept

of no compromise, but insists on complete disor-

ganization of every texture. If the part be acces-

sible—as the knee—it is to be removed by the

knife, ere yet the system have been irretrievably

involved in the downward i)rogress ; if inaccessible

—as the hip—wc can then, in most cases, only

palliate what wa cannot cure. The constitutional

symptoms are to be subdued by the ordinary

means. Locally, counter-irritation, as avcII as

doplclion, arc not to be thought of; but rest is all imporUant. By the

f^kilful adaptation of splints, so as to secure immimily from motion, yet

Fig. 162. Destruction of cnrtilnfc'P, in tlie knee-joint.
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without galling the part or annoying the patient, and not interfering

with facility of dressing requisite for cleanliness, much amelioration is

obtained. Life is not only made infinitely more tolerable, but may be

protracted for even a considerable period. Even in the most hopeless

cases, decided benefit will not fail to shew itself; and in some, at first

apparently ii-remediable, the amendment may be both so marked and

so sustained, as not only to warrant the entertainment of a hope of

cure, but even to carry that out to a tolerably successful issue ; the

joint may dry, and stiffen, and be consolidated—both life and limb

are retained.

In any case of urgency, whose circumstances point to early amputa-

tion, it behoves us to consider, before determining on that extreme

measure, that it is possible the counter-irritant treatment may have

been carried too far, and that this may be the cause, at least in part,

of both the local and constitutional aggi'avation. Accordingly it is

expedient, in the first instance, whenever circumstances permit, to

abandon all active treatment—allowing the issues to heal, and main-

taining absolute rest of the part with due regard to the system ; and to

let an interval of repose declare whether the urgency has arisen from

the progress of the disease, or fi-om excessive action of the means of

cure—intended counter-irritation having proved directly irritant to

both part and system. If the issues have been in fault, the symptoms

will satisfactorily subside, during this interval ; amputation, in conse-

quence, is not only deferred, but may be rendered altogether unneces-

sary. If, on the other hand, no amendment follow the cessation of

active treatment, amputation is unhesitatingly performed.

In those cases in which cure is slowly advancing by anchylosis, it

is very important, with a view to the future usefulness of the limb, to

have regard to the position of the joint. In the elbow, for example,

we prefer neither complete extension nor extreme flexion, but an
intermediate angular position ; the limb, when so fixed, being most
favourably disposed for prehension. The spontaneous flexion of the

knee, on the contrary, will be gradually undone, and yet full exten-

sion not desired ; the limb, when slightly bent, so as to permit weight

to rest on the ball of the foot, being the posture most suited for

progression.

When cure has resulted, with fixity of tlie joint, whether in a

favourable position or otherwise, a question arises as to the propriety

of attempting to overcome tlie rigidity, and restore motion. When
anchylosis is osseous and complete, the question may be unhesitatingly

answered in the negative. Disruption of the osseous interlacement

could only be cfl^ecled by violence, such as inevitably to induce the in-

flammatory process, probably of a grave kind, in a part avIiosc power
f)f fniitrol has been greatly impaired by previous and recent disease;
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the process of disorganization advances anew, and the joint is lost.

When, however, the anchylosis is imperfect, or fibrous, restoi-ation of

function is to be attempted cautiously, yet with determination, by
the ordinary means—to be considered when treating of anchylosis.

Complete anchylosis having been undeniably and hopelessly estab-

lished, still a question may arise, whether or not the part is beyond the

reach of our remedial art. The original joint having been thoroughly

obliterated, and all the textures enjoying a complete immunity from in-

flammatory disease and tendency, may not an incision be made im-

mediately beneath the stiffened joint, the bone be there sawn across, and

the case subsequently treated so as to establish there a false articulation

—inferior doubtless to the original, yet still capable of assuming at least

some of its functions and utility? This has been practised by Mr. Barton,

of America, with success; section of the neck of the femur having been

made in anchylosis of the hip-joint. But further experience is yet

required, ere such procedure can be said to be as expedient in prac-

tice as feasible in theory. And even supposing that its general

safeness shall have been established, it would yet remain ob\nous that

all joints are not amenable to the experiment.

Acute Destruction of Articular Cartilage may be either oi'iginal or

secondary, as to texture. That is, it may either be an accession on

the more common chronic form, originating in the cartilage itself, by

the slow and gradual process just detailed; or it may follow on dis-

ease of the synovial apparatus, the cartilage having been in the first

instance altogether unimplicated in the moi'bid change. It may also

be the result of united disease of the bone and synovial apparatus

;

and in such cases is of course peculiarly severe. Such secondary

destruction is usually both acute and extensive ; not unfrequently

accompanied with partial death of the cartilage ; this aggravating

all the symptoms, and accelerating the joint's disorganization. It

may be, that after evacuation of the purulent formation, in the open

state of the joint, all disease in time subsides ; the secondary affec-

tion of cartilage and bone may then abate, as well as the primary

disease of the soft parts ; and hopes of cure may be reasonably enter-

tained. But it is plain that cure, under such circumstances, can be

only imperfect—by anchylosis ; the destruction having been both too

wide and too deep to admit of simple cicatrization.

Could we always be certain of the signs of acute suppuration in

synovial affections, an early incision might often arrest, or at all events

greatly limit, secondary acute destruction of cartilage. But unfortu-

nately, we are seldom satisfied of our diagnosis, until some time after

the event ; Avlien the matter has collected in considerable quantity, and

is ali-eady approaching the surface with a view towards its own evacu-

ation. Our duly then is to evacuate; soothing the excitement which
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will necessai-ily follow the wound, by rest, and by antiphlogistics pro-

portioned to the exigencies of the case ; and endeavouring by subse-

quent continuance of rest, and employment of the higher grades of

counter-u'ritation, to arrest the destruction which we have not been

able to avert. Such incisions may be made very freely, and with

good effect. The matter is allowed thorough vent ; detached portions

of cartilage, with other debris of texture, are evacuated ;
and, after

the immediate excitement of the wounds has subsided, all is plainly

favourable to the process of cure—whether by anchylosis or other-

wise.*

n. Scrofulous Destruction of Articular Cartilage.

This may originate in one of two ways. It may follow on the

chronic gelatinous degeneration of the synovial membrane. Or it may
be the result of scrofulous disease in the cancellated texture of the

articulating extremities of the bones ; at first chronic, ultimately acute

and rapid in its destructive progress. The latter is the more frequent,

and by far the more formidable affection.

In the former case, there are at first the ordinary symptoms of the

indolent scrofulous degeneration (p. 470). Then pain, deep-seated and

severe, supervenes ; the constitution seems inclined to assume a more

intense and sthenic form of sympathy than before ; the swelling in-

creases, and there are undoubted signs of roused activity in the part.

Ultimately the swelling grows fluctuating, denoting that pus has foi'med

in the joint ; this seeks the surface, and is discharged ; and then the

work of disorganization is likely to advance, till all the textures have

been irreparably involved. In the advanced stage, the joint becomes
peculiarly lax ; previously, it was rigid and comparatively motionless

;

now it may be moved freely in any direction, and that with compara-
tively little pain ; partly from destruction, partly from relaxation of the

ligamentous and other textures exterior. Luxation consequently is not
unfrequent, in the end.

Or the indolent stage may continue, while yet the cartilage is

extensively removed ; this being effected by simple absorption. Rapid
destruction is, however, at all times prone to supervene—perhaps under
the influence ofsome trivial exciting cause, as a slight blow or wrench

—

along with suppuration and its usual results.

"When the morbid change originates in the cancellated texture of

the articulating extremities of the bones, there is usually a consider-

able period of comparative repose. Tubercular deposit sometimes
occurs, filling the cancelli

; very frequently, however, the bone is or
appears simply inflamed or carious, without any distinct morbid deposit.

This condition is accompanied with dull aching in the part, swelling,

and impairment of function. The bone at that part manifests cnlurgc-

* Vide Gay, Lancet, No. U73, p. dO I.
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ment
; partly real, in consequence of a certain degree of expansion,

induced by the tubercular infiltration ;
chiefly apparent however, on

account of the atrophied condition of the muscles and other soft parts.

To this condition the term "white swelling " may perhaps be most

truly applied ; the joint being large, weak, and deformed ; and the

skin, sometimes shewing large veins beneath, being stretched over the

deep swelling, of a pale white hue. The infiltration of the soft parts,

exterior to the joint, is not by serum, but by solid fibrinous deposit

;

the result of a chronic, not of an acute sympathetic inflammatory

process ; the work not of days, but of weeks, perhaps of months. After

this state has existed for some time— often for months—exacerbation

takes place ; pain is greater and more constant ; motion is denied ;

swelling of the soft parts is greater, and more apparently the result of

an inflammatory process ; sleep is disturbed, and spasmodic twitchings

threaten ; the constitutional symptoms are aggravated, and for a time

display the ordinary characters of smart inflammatory fever—modified,

it may be, by the previously existing cachexy. The commencement of

this exacerbation is coeval with suppurative disintegration of the bone ;

its crisis corresponds to purulent irruption into the cavity of the joint,

the matter having made its way thither by means of ulcerative destruc-

tion of the intervening bone and its cartilage. Not unfrequently

necrosis is combined with the ulceration, and dead portions of the

cancelli lodge in the articulation. Then the ordinary ravages ensue

;

inflammation, suppuration, and ulceration beginning in the bone, but

forthwith invading every texture ; and usually destroying all, with a

rapidity proportioned to the diminished power of both part and system.

The joints most prone to suffer, are those in which the cancellated

texture enters most copiously into the composition of the articulating

ends of the bones.

The scrofulous destruction of cartilage, inasmuch as it depends

mainly on vice of the system, is liable not to remain limited to the

joint originally attacked ; but to affect several, either at once or in

succession. For a like reason, the disease is most frequently met Avith

during tlie period of adolescence.

Treatment.—Our principal object, in the early stage, is prevention.

In the case of the gelatinous degeneration, to effect arrest and resolu-

tion of the morbid process, ere the cartilage have been involved. In

the tubercular infiltration, to preserve that in the crude slate, and if

possible to obtain its absorption ; averting the softening and suppur-

ating process; or at all events limiting and moderating it ; and per-

liaps, should it occur, preventing its invasion of the joint's interior,

liest, maintained by splints, absolute, and constant; moderate local

depletion ; countcr-iri-itation, of the higher grade, patiently sustained.

:iii<l cautiously conducted, as to time, place, and mode, so as not to
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overact its part; judicious and persevering employment of such

remedies as are best adapted to overcome or palliate the scrofulous

diathesis :—these constitute the means of treatment.

When suppuration has occurred and disorganization become estab-

lished, the general principles of surgery are to be sustained. By

timeous incision, the purulent fluid is to be effectually evacuated ; that

we may if possible limit what we cannot avert. The subsequent

symptoms are to be palliated, by every means in our power, both

general and local ; and cure by anchylosis is hoped for.

In those cases in which it is plain the part cannot be saved—and

in this, the scrofulous form of open joint, unfortunately these do not

constitute the minority—amputation is naturally looked to as the only

source of hope ; that by sacrifice of a part, a mutilated whole may still

be saved. But careful inquiry and reflection are necessary, ere this

resource can be duly determined on ; otherwise it may happen, that

by removal of a part we do not succeed in preserving the whole, even

for a time, but on the contraiy gi'eatly accelerate its decay. It may
be that the fi-ame is irrevocably the victim of the tubercular cachexy,

and doomed sooner or later to perish thereby ; but for the time relieved

or sustained by the breaking out of a drain, or safety valve, in the

suppurated scrofulous joint, whereby the injurious deposit is extruded,

with comparative impunity
;
exhausting the system in one sense, it is

true, and inducing marked hectic, under which vital power must ulti-

mately be prostrated ; but still keeping back the moi'e formidable

obstacle to life, of tubercular deposit in an internal organ—lungs,

liver, kidneys, or all. Such deadly internal disease may be only

threatened as yet ; and the open joint may delay its invasion. Or
the phthisis may be already plain ; still the local discharge, if free

and constant, may moderate or even stop its onward progress.

Whereas, should amputation be performed, and should the wound
dry and heal, the probability—nay, almost the certainty is, that the
internal and more serious disorder will sustain a mighty and altogether

uncontrollable aggravation, and, inducing a far worse form of hectic,

hurry the patient fast into the grave. With the open joint, he might
have lived for months, in comparative ease ; without it—supposing
the operation to be in all respects locally successful—days, or weeks
at most, will sec his doom. Ere amputation be definitively resolved
on, therefore, let there be a careful review of the patient's past history

and present circumstances ; let the state of the internal organs—more
especially of the lungs—be diligently inquired into ; and if these appear
free from tubercular disease, as well as from strong predisposition
thereto, let the operation be undertaken, hopeful of success ; but if

on the contrary, the internal organs be plainly already involved, and
that seriously, let us by all means refrain from amputation, and con-



494 HYPERTROPHY OP CARTILAGE
I

tent ourselves with palliation of the more distressing and urgent

symptoms. When there are strong marks of predisposition, but yet

no decided evidence of the internal disease, expediency of operation

is at all times doubtful ; and the question can only be rightly resolved

by deliberate use ofjudgment and experience. When amputation is

performed, immediate union of the vpound by adhesion is plainly not

desirable ; sudden drying up of the long continued discharge might

seriously incommode the system ; we seek suppuration and granula-

tion, and, by that mode of healing, have a gradual transition to local

soundness.

In acute synovitis, we found that the free internal use of mercury,

so' as to produce its constitutional effect, was in many cases advisable

in order to save texture. In decided simple destruction of cartilage,

also—more especially of the acute kind, or tending to assume that char-

acter—its use may be expedient. But to this scrofulous degeneration

of cartilage and bone, we deem it wholly inapplicable. The scrofulous

system has no tolerance of the remedy; attainment to the locally

beneficial effect is more than doubtful ; and the unguarded attempt

is likely either to fail in its object altogether, or only to achieve it

imperfectly, while at the same time the system receives a severe and

perhaps irreparable injury.

Hypertrophy of Cartilage.

Articular cartilage, like cuticle, a non-vascular tissue, may become

preternaturally developed, either generally, or only at certain points.

The parts most prone to undergo this change, are those where pressure

is habitually the least ; as on the patella. The free surface is often

less smooth and polished than in the normal state ; dull, and almost

villous in its aspect. The affection may occur at any age. The symp-

toms are obscure ; dull uneasiness, perhaps a very slight degree of

swelling, impairment of motion, and a feeling of weakness in the part.

The treatment will consist of rest, the minor forms of counter-irrita-

tion, and attention to the general health ; and the iodide of potassium

is likely to be of use, both externally and internally. Afterwards,

friction, and support of the part by bandaging, or by the elastic yet

close-fitting knee-cap, will be advisable.

Atrophy of Cartilage.

This occurs chiefly in the old, at the points habitually most com-

pressed ; and the aged who have led a laborious life, much in the erect

posture, arc the most prone to suffer. The joints of the lower extre-

mity, especially the knee on its inner part, are the most frequently

affected. It is with difficulty distinguished from the slighter forms of

destruction already described. Very frequently, rheumatism seems to
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be concerned in the change. At first the cartilage seems to be opened

up in texture, the absorption being decidedly interstitial ; afterwards

the normal density is resumed, but with diminished bulk. The carti-

lage may be merely thinned, in stripes or patches, continuous or de-

tached ; or it may be wholly removed, exposing the subjacent bone

;

this latter tissue however is usually entire, giving way neither by

absorption nor by ulceration, but tending, on the contrary, towai*ds a

reparative effort. The symptoms are, like those of the opposite con-

dition, obscure ;
rigidity, crackling sensation and noise in attempted

motion, rheumatic pains, tendency to occasional pulfiness by superficial

oedema ; inability long to maintain the erect posture, and still less to

bear any considerable weight. The principal treatment will consist of

kindness to old age ; local support by bandaging or knee-cap ; and

perhaps complete rest, with light counter-irritation, for a time, should

the symptoms prove unusually urgent, and the inflammatory process

threaten to supervene. Long confinement and severe local remedies

are inexpedient ; for it is not to be expected that the atrophy will be

so arrested ; and the genex'al health would surely suffer.

Porcellanous Deposit.

This may be the result of loss of substance in the cartilage ; one

mode of reparation being by the aid of dense deposit, assuming a vivid

polish, as formerly explained (p. 482). But more frequently it follows

on the foregoing affection, atrophy. The bone is exposed, by the

gradual removal of the superimposed cartilage ; and then, the absorb-

ent process usually ceasing, a restorative is begun. New cartilage can-

not be produced, but a very efficient substitute may ; a texture not soft,

elastic, and finely lubricated; but dense, smooth, and of the finest polish.

In some cases, the open areolated texture of the exposed bone is retained

;

as if this had merely become so condensed and polished on its very
surface, by dint of pressure and friction; but more frequently the

existence of new deposit is plainly evinced, by closure of the areolce,

and the glistening surface is presented compact and unbroken. Very
frequently the opposing porcellanous surfaces—as of the tibia and
femur—fit into each other by grooves and ridges ; and thus, motion
becomes not only crank but limited. Deposit of osseous matter ex-
terior to the joint is also not uncommon ; another serious obstacle to

function.

Porcellanous deposit has no real structural resemblance to true
bone ; it is in fact an unorganized amorphous secretion of phosphate
of lime. Contrary to what might be naturally inferred, the new for-

mation is found to contain a proportion of earthy matter not much
different from that of ordinary bone.*

• See Analysis by Davy, Listen's Elements of Surgery, p. 85.
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The symptoms are similar to those of the most usual cause

—

atrophy of cartilage; with the addition, frequently, of a distinct grating

and jarring sensation, felt on sudden motion. The treatment is the

same. The rheumatic diathesis is often co-existent ; and may fairly

enough be blamed, at least in part, for the occurrence of the change

of structure.

Osseous Deposit Exterior to the Articulation.

This may be the result of rheumatism, affecting the periosteal in-

vestment of the articulating extremities of the

bones, as formerly described (p. 475). Or, like

the two last affections, it may be rather the

mere concomitant of old age ; analogous to

ossification of cartilage, as in the ribs and

trachea. To the latter form, the hip-joint is

especially liable. The ligamentwm labri carti-

lagineum becomes ossified ; deepening the

acetabulum, locking the head of the bone,

and gi-eatly limiting the movement of the

joint. Dislocation is rendered impossible,

without disruption of the elevated brim of

the acetabulum ; but fracture of the neck of

the femui"—a more formidable accident—is,,

on the contrary, favoured. At the same time,

the bone around the acetabulum is often stud-

ded, more or less copiously, with osseous

nodules of recent formation.

Such a state of matters is obviously not

amenable to treatment, with the hope of cnrc.

It is sufficient that the duties of the part shall be made to correspond

to its modified powers of performance ;
exposure to casualty, by ex-

ternal violence, being at all times sedulously avoided.

Interstitial Absorption of Bone, Implicating the Joint.

This also applies especially to the hip-joint. In consequence of

external violence, as a smart blow, or fall on the trochanter major,

the neck of the femur may undergo much change by interstitial

absorption. And similar alteration may occur, spontaneously ;
that

is, without any assignable cause; seeming, like some of the affections

last noticed, to be one of many signs of the frame's senile decay, not

only in a mass, but in detail. This idiopathic form is perhaps most

Fig. 1G3. Chronic ostitis; serious structural clmnge on the exterior of tlie nffectea

bones. Tlie result of chronic rheumntisni.

Fig. 163.
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frequent in women ; the greater length, and rectangular position of

that part of the skeleton in them, seeming to predispose thereto.

The neck of the bone is shortened ; the head approaching the tro-

chanter, till at length it seems to be set on there, without any inter-

vening neck at all. At the same time, the angle of insertion is

changed ;"the natural obliquity upwards becoming altered, towards

the rectangular position ;
and, ultimately, the head of the bone de-

Fig. 164. Alterations in head and neck of femur, roughly shewn, in series.

Fig. 1G5. Head of femur and acetabulum much altered by chronic deposit; causing

shortening of the limb, and stiffness of the joint.

Fig. 166. Femur bisected ; head atrophied and altered ; neck gone ; the result of in-

terstitial absorption. Shortening and lameness inevitably great.

2 K
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scending to form an angle of a kind precisely opposite to that which is

normal. The degree of shortening may vary, from half an inch to

two or even three inches ; and the lameness is in proportion.

The head of the hone itself usually undergoes some change; partly

by absorption, partly by irregular deposit on its articulating surface.

Sometimes, also, it is studded with the porcellanous formation.

Practically, the occurrence of such change becomes of the greatest

importance. For example, suppose that an elderly man sustains con-

tusion of the hip by a fall, and is taken up lame. Fracture of the hip-

joint is naturally suspected. But, on a very careful examination, the

usual signs of this form of injury are found wholly wanting; and the

surgeon is satisfied that the case is one of mere bruise only. Treat-

ment is conducted accordingly. Un-
aware of such change, in the relation

of the head and neck of the bone to

the shaft, being likely to occur, the

surgeon has not protected himself by
his prognosis; and never thought of

forwarning the

patient and his

friends, that by

the occurrence of

such change the

more prominent

symptoms of fi'ac-

ture may by and

bye be closely

simulated. After

three or four

weeks of confine-

ment, on account

of the results of

the bruise— for,

in the aged, such

time is not unfrequently required for disappearance of the pain and lame-

ness—-the patient, getting up, attempts to walk ; and then, for the first

time, a shortening of the limb is noticed, which may vary from less than

half to considerably beyond a full inch. The surgeon is surprised,

and the patient is mortified, perhaps indignant ;
being naturally led to

suppose that his case has been mistaken, and consequently mismanaged ;

that what was called and treated as a bruise, was after all a fracture.

Whereas, had not only the possibility but the probability of such

Fig. 167. Comparative view of this cause of sliortening of the liip.

Fig. 108. The same isolated.

Pig. 168.
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change been known and I'emembered, all would have been rightly

understood and patiently submitted to. The feelings of the patient

and his friends, and the reputation of the surgeon, would have been

alike uninjured.

, Loose Bodies in Joints.

Loose substances, usually of an irregularly oval form, are some-

times found loose within the cavity of articulations ; and the joint

most liable to this affection is the knee. They are commonly termed

cartilages ; but, according to Miiller, this is a misnomer ; their consis-

tence being that of cartilage, but their structure distinctly fibrous.

Sometimes they are of almost calcareous or osseous density. Some-

times on the other hand they are much softer, composed of a somewhat

fatty tissue. They vary in size from a pea to a prune ; the average

dimensions are those of a flattened middle-sized bean. The surface is

generally smooth ; but sometimes broken by slight nodosities. Most
frequently they occur singly ; and seldom more than two or three are

found in any one joint.

It is probable that in various ways these substances may be pro-

duced. 1. By external growth. A fibrinous deposit takes place exte-

rior to the synovial membrane ; and as it enlarges, that membrane is

pushed before, forming a close envelope. The little mass projects into

the cavity of the joint, and is not unlikely to assume a pedunculated

character. On a sudden movement,

the peduncle may be severed ; and

the extraneous substance is thrown

loose into the joint. 2. By internal

formation, in the substance of the

synovial membrane. A fibrinous

mass may form in that tissue, ana-

logous to the adventitious structures

found in the " fimbriated" condition

of the synovial apparatus, formerly

described (p. 474); but differing

from such formations in being single, instead of gi-egarious ; and ulti-

mately becoming much more dense in structure. It is not difficult to

imagine how such a formation, at first attached, may become separate,

and float loose within the cavity. 3. By epithelial growth in the joint's

cavity ;
epithelial cells accumulating there, cohering, and growing by

abstraction of nutritive material from the synovial fluid. 4. By hyper-
trophy of the original cartilage. Joints—especially those of the elbow
and knee—are not unfrequently found in museums, with marked and
irregular enlargement of their cartilage, and also of the subjacent bone,

Fig. 169. Trochlea of Humerus; shewing formation and connexion of loose cartila-
ginons bodies.

tG9.
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at the outer rim of the cartilaginous surface. Part of these excres-

cences may point towards the joint, shewing more or less of the

pedunculated form ; and portions may be found within the joint, some
quite loose, and others yet adherent. Such preparations sufficiently

indicate the abnormal process whereby this mode of formation may
be effected. It should also be observed, however, that such enlarge-

ment is not mere hypertrophy of the original cartilage. The texture

is changed
; becoming infinitely more dense and fibrous ; and it is a

portion of this altered tissue which is projected and detached.

However occasioned, the symptoms are in general sufficiently dis-

tinct. At times there is no uneasiness ; the foreign body remaining
in a part of the joint removed from the play of the bones. Suddenly,

however, it may become dislodged from this retreat; and, coming
between the ends of the bones, on an instant the most excruciating

pain is endured ; the limb is rendered rigid, and motion arrested, as if

by a spell. And the distressing symptoms are not relieved, until, by
gentle flexion and manipulation, the intruding substance has been again

placed in an unoffisnding position. Such occurrences, by frequent

repetition, are themselves a source of much inconvenience and discom-

fort; and, besides, they are not unlikely to prove the means of lighting

up an inflammatory process, whereby the most serious consequences

may ensue. Tt becomes an object of some importance, therefore, either

to palliate the symptoms ;
or, by removal of their cause, to dispel them

altogether.

Treatment.—When inconvenience is not much complained of

—

only occasional, then not very severe, and remedied with tolerable

facility, treatment should be but palliative. For operation is scarcely

warranted; and puncture of such an important articulation as the

knee is never wholly free from risk, however skilfully and carefully

conducted. Furthermore, experience has fully proved that any opera-

tion, sakelessly although well performed, has an especial tendency

towards an unfavourable issue. An elastic bandage, or tightly fitting

knee-cap, is applied, and constantly worn ; with the view of limiting

the redundant body within its own domain—where remaining, it

proves inoffensive. Should it accidentally escape, and become janjmed

between the head of the tibia and condyles of the femur, it is to be

instantly replaced, and the apparatus resumed as before; and recum-

bency is advisable, for a few hours afterwards, in order (bat local

excitement may wholly pass away.

Not unfrcquently, however, palliation fails. The patient's life is

rendered miserable, and himself unfit for active occupation ;
also or-

ganic disease may be threatened, by the oft-repeated local excitement.

In such cases, the patient may urgently demand removal of the ofl'end-

ing substance by operation ;
and, fortunately, his request may be now-

a-diiys agreed to, with a fair prospect of success. The subcutaneous
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and valvular mode of puncture is adopted ; the adaptation of which

form of wound, to such cases, seems to have occurred simultaneously

to two surgeons, Messrs. Syme and Goyrand.

In the first place, the patient is to be prepared for the operation.

For a day or two, the limb is to be disused ; so that previous excite-

ment may have thoroughly subsided. Low diet is enjoined, the primje

vise are gently yet efficiently cleared, and general secretion is seen to

be in a satisfactory state ; so that there may be no predisposition to

inflammation. Then the foreign body, having been made superficial,

is gently pushed to the extreme verge of the synovial pouch ; either on

the inside or on the outside of the patella, as may be most convenient.

The internal position is usually the preferable ; and there it is retained

fixedly, by the fingers of an attentive and steady assistant. A tenotomy

needle, or thin and narrow bistoury, of fine edge, is passed in an ob-

lique direction ; and an incision, a little larger than the outline of the

cartilage, is made through the tense synovial membrane. The instru-

ment is then withdrawn slowly and cautiously, the finger gently yet

firmly following and consolidating its track. A few drops of blood

escape, but not a particle of synovia ; and no air has obtained admis-

sion, even to the areolar tissue. The integumental wound is immedi-

ately and carefully occluded, by plaster or collodion.

The foreign body is then gently pressed through the aperture in

the synovial capsule ; which aperture, as has just been stated, is made
sufficiently fi-ee to admit of this being accomplished without force or

difficulty. When exterior to the capsule, it is coaxed through the

areolar tissue—sufficiently lax, readily to admit of this—by gentle

pressure of the fingers ; not in the track of the puncture, but in a
different direction, probably at nearly a right angle to it. When
about an inch and a half, or two inches, from the synovial wound, it

is there permitted to remain. Not permanently, however, as has been
proposed. Otherwise, acting still more as a foreign body in its recent
and raw site, an inflammatory process is excited, suppuration is all but
inevitable, and extension to the synovial membrane becomes extremely
probable

; the very result to the avoidance of which all our pains had
been directed. For two days, or three at the utmost, it is suffered to
remain in its new locality, undisturbed ; the most careful prophylactic
treatment being meanwhile employed, both generally and locally, so
as to avert undue excitement. By that time, the synovial wound will
have closed by adhesion

; and both tracks—that of puncture, as well
as that of extrusion—will have been consoHdated. Then, the substance
having been fixed as before, a direct incision is made upon it ; not
more free than is sufficient for its ready removal. After it has been
lifted out, the superficial and slight wound is brought together by
strap

; and, in all probability, it unites by adhesion.
For some time after the operation, the limb is kept rigidly im-
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movable, yet comfortably placed
; splints being employed, if necessary,

in addition to well-adjusted pillows; and the most strict antiphlogistic

regimen is enjoined. Immediately after the operation, antimony or

aconite may be prudently given internally, in moderate doses ; and
cold is applied to the part—by evaporating lotions, or by simple

water-dressing—so as to ensure the warding off of the much-dreaded

inflammation. All bandaging, compresses, pledgets, and multiplicity

of plasters are to be avoided ; being likely to engender what we most

seek to avert ; as will afterwards be shewn.

The operation as we would advise it, is thus seen to consist of

distinct parts. 1 . The prophylactic preparation
; occupying not less

than several days. 2. The oblique valvular puncture; carefully

avoiding the entrance of atmospheric air, even into the superficial areo-

lar tissue. 3. Extrusion of the loose body into the areolar tissue, in

a different route from that of the puncture ; and lodgment of it, sub-

cutaneously, at a safe distance from the synovial wound. The second

and third parts of the procedure are accomplished at once, in immediate

succession ; and then two or three days, not moi'e, are allowed to

elapse, with a view to consolidation of the wounds. 4. By a direct

incision, the offending substance is finally removed from its temporary

abode. It is not at once taken away, through the original puncture,

because it would be in most cases very difiicult to accomplish this

without the admission of atmospheric influence ; the almost certain

consequence of which would be synovial inflammation, of an intense

kind, ending in suppuration and loss of the joint. And, as experience

has proved, it were alike unsafe to leave it unremoved from its second-

ary and subcutaneous abode ; it being extremely probable that an

effort would be made by Nature to dislodge it thence, by the ordinary

means of inflammation and suppuration of the textures ai'ound. And
then we should, probably, be unable to prevent involvement of the

synovial membrane.

Or the operation may be performed by two punctures, as recom-

mended by Mr. Liston. " The knife is made to penetrate the skin,

by directing its point perpendicularly to the surface, and at somewhat

more than an inch below the substance to be acted upon. By a lateral

motion of its blade, the integument is freely separated from the adjacent

parts, so as to make a bed for the lodgment of the cartilage, somewhere

over the space between the tendon of the biceps and the vastus externus.

The point of the instrument is then directed to the foreign body, and

made to impinge upon it, so as to divide all the interposed tissues

and the synovial capsule freely, somewhat in the direction of the

limb.

The instrument is then withdrawn, and the assistant places the point

of a finger on the minute opening. The knife is again introduced

towards the outer side, and so managed as to complete a pretty large
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crucial incision of the immediate coverings of the body to be removed.

This done, nothing remains but to pass the point of the instrument

under the mass, to entangle it, to Avithdraw it from the joint, and to

caiTy it into the bed previously prepared for it."*

By another mode, a cure might be obtained. Were a patient

averse to cutting instruments, and yet much annoyed by the disorder

in question ; or were any other circumstances to exist, rendering the

propriety of even subcutaneous incision questionable ; the foreign body

might be permanently secured in a safe part, by transfixion. The

same preparatory treatment having been employed, and the cartilage

having been similarly fixed, in a favourable locality, a hare-lip pin, or

finer needle, may be passed through the integument, so as to entangle

the surface of the body in its hold ; or, should the consistence of this

prove not great, it may be more completely transfixed. A few tui'ns

of a thread will suffice to keep the needle in its place. After some

days, it is gently withdrawn ; and rest, with antiphlogistic regimen, is

strictly maintained. Sufficient excitement is induced for fibrinous

exudation, of a plastic kind, along the track of the needle ; and thereby

the previously movable substance is fixedly incorporated with the

parts, becoming permanently resident where its presence can produce

little or no inconvenience.

Mr. Syme, acting on this principle, has succeeded in fixing the

foreign body in a safe place, by means of subcutaneous incision of the

capsule over it, and the application of a blister to the skin.f

As akeady stated, no operation is expedient unless in troublesome

cases, and with much precaution. For experience has shewn that

even the modern operative procedure is not free from risk.|

Destruction of Bone in Joints.

1. Articular Ulcer.—This is connected with destruction of carti-

lage. The disorganization may commence in the latter tissue, and
thence extend to the subjacent bone. Or the bone may be first in-

volved, and the cartilage suffer secondarily; partly by death, and
partly by disintegi-ation. The loss of substance may be more or less

extensive ; but is seldom great. The symptoms are similar to those

of destruction of cartilage. So is the treatment
; consisting mainly of

rest and counter-irritation. According to the extent and progress of
the disease, the cure will be by simple cicatrization, with or without
porcellanous formation ; or by anchylosis (p. 482).

2. Articular Canes.—This more intractable, rapid, and extensive

destruction of bone may be either simple, or preceded and accompanied
by tubercular deposit. It may originate in disorganization of cai'tilage

;

Dublin Quarterly Journal, Feb. 18-17, p. 36. f Monthly Journal, Nov. 1852, p. 455.

I Monthly Journal, Nov. 1847, p. 367.
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the exposed bone being at first simply ulcerated, and afterwardR

degenerating into the truly carious

condition. Or the original disease

may be gelatinous degeneration of the

synovial membrane ; the articulating

ends of the bones becoming carious,

on establisliment of the suppurative

stage. Or the carious state may
originate in the cancellated texture

;

cartilage and synovial membrane be-

coming secondarily involved. And
then there is, usually, the precedence

and co-existence of tubercular depo-

sit ; the case being one of an obvi-

ously scrofulous kind. According to

the mode of origin, the symptoms

vary ; assuming the type of one or

other of the affections which have

been described in the preceding pages.

In fact, this disease may be practically regarded as the advanced

stage of the three most formidable affections to which joints are liable

;

degeneration of the synovial membrane, de- fi?^

struction of cartilage, and suppurative disin-

tegration of the articulating ends of thebones

—with or without the scrofulous cachexy.

Fig. 170.

Fig. 171. Fig. 172.

In the treatment, three results may be looked to ; as in ordinary

Fig. 170. Articular caries, nflccting the hip-joint.

Fig. 171. Cure of morbus coxarius b}' anchylosis.

Fig. 172. The same, bisected, to shew continuity of texture.
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caries. 1. Cure may be, in a great measure, spontaneous. On
establishment of the open state of the joint, disintegration advances

rapidly ; thereby the carious surface may be wholly destroyed, a

tolerably sound part remaining ; and on this basis a reparative struc-

ture may be reared, sufficient for completion of the cure by anchylosis.

2. Or, the foregoing result being plainly hopeless—yet the disease not

being very extensive, the system not greatly depressed by the hectic

cause, and the scrofulous cachexy either absent or but slightly and

chronically developed—the ordinary treatment for caries may be put

in force. The diseased parts may be exposed by incision, and removed

;

the cure being subsequently either by anchylosis, or by the establish-

ment of false joint, according to circumstances. Such an operation is

termed Resection of a joint. 3. Or, neither of the preceding events

being practicable, and the frame yielding visibly under hectic, ampu-

tation is the only remaining remedy ; and, harsh though it be, it is,

our duty to avail ourselves of it, unless when contra-indicated by the

circumstances formerly detailed (p. 493).

Resection of Joints.

Articular caries is the disease which demands this operation. The
joints most suited to its performance are the elbow and shoulder.

The knee and hip seem entitled to claim exemption
; especially in the

case of disease. But in some forms of external injury, as will after-

wards be seen, removal of the head of the femur is far from being

an unwarrantable proceeding ; and there are also some rare cases of

morbus coxarius, in which recourse to resection is by no means

unreasonable.*

Resection of joints was first proposed and practised, in the end of

last century, by IVIr. White of Manchester, Mr. Park of Liverpool,

and M. Moreau of Paris. For a time it fell into desuetude. But
in the beginning of the present century it was revived by various sur-

geons ; among whom Roux, Hay, and Crampton may be mentioned.

And from Mr. Syme it has received such especial impetus, as to place

it secure among the regular operations of surgery—and those of the

better class too, which save rather than mutilate.

By free incision, the joint is reached ; and by cautious dissection,

the diseased parts are exposed to their full extent. Then, by the saw,

cutting pliers, or both, not only the carious surface is removed, but

also the soft, spongy, perhaps infiltrated texture beyond (p. 407).

During the dissection for full exposure of the diseased parts, the

• Of late, resection has been applied to the knee-joint more freely than heretofore,

hy Mr. Fergusson, Mr. Jones, Dr. U. Mackenzie, and others. The result is still snhjtidice.

Sec a paper on the subject by Dr. H. Mackenzie, Monthly Journal, June 1853, p. 526.
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knife's edge is moved warily in close proximity to the bone; so "as to

avoid unnecessary injury to the soft parts, especially the arterial and
nervous trunks.

The soft parts may be very much altered in structure
; dense, pale,

and swoln. Yet experience tells us, that it is altogether unnecessary

to I'emove any portion of them. On readjustment of the wound,

smart inflammation ensues, pervading its Avhole track ; a fresh and

more vigorous suppuration is established ; and the altered tissues

again change, ultimately coming to form healthy granulations, and

otherwise contributing to completion of the cure.

The surgeon, when satisfied that a sufficient amount of the diseased

bone, or bones, has been removed, replaces the soft parts ; and retains

them in contact, by position and bandaging. Adhesion is not to be

dreamt of ; and accordingly, the treatment need not be directed

thereto. Inflammation and suppuration are awaited ; and if they

threaten to prove excessive, means may be taken for their abatement.

The reparative stage having fairly commenced, then an important

question comes to be arranged
;
whether, by occasional motion, the

construction of a false joint shall be favoured ; or whether, by rigid

immobility of the parts, secured by careful splints and bandaging,

we shall seek for anchylosis. In the majority of cases, in which the

operation has been judiciously had recourse to, the former procedure

is preferable. Experience has shown that motion, duly employed, is

not only capable of inducing the formation of a very useful hinge ; at

first flexible and weak, but gradually becoming firmer and of greater

power ; but also, that there is little risk of re-inducing disease, by

inflammatory accession and its results. When, however, we have

operated in a case in which the disposition to relapse is plainly marked,

from the state of both part and system, prudence will necessarily dictate

the safer procedure which favours anchylosis; sacrificing motion, but re-

taining the limb, because securing immunity from return of the disease.

Mr. Syme, to whom the profession is much indebted for his suc-

cessful exertions in this department of operative surgery, thus describes

the condition of the limb, when a fortunate issue has ensued :—" It

has been proved by numerous factsj that while the joints beyond the

disease remain as useful as ever, the one which has undergone the

operation regains such a degree of mobility and subjection to the action

of its muscles, as sometimes to render it hardly distinguisliable from a

sound one, and in general prevents it from at all impeding the use of

the arm by its stiffness. There is no new joint, strictly speaking,

formed; but a strong fibrous substance unites the extremities of the

bones, and by its flexibility allows them to move within proper bounds ;

while the muscles cut across in the operation obtain new attachments,

so as to perform their usual office."
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In determining on the operation of resection, it should invariably

be well considered, whether there be a fair prospect of an issue in all

respects prosperous ; and but little chance of amputation being ulti-

mately demanded, by re-induction of the disease, probably of an aggra-

vated and acute form. Otherwise, it were better at once to have

recourse to the latter operation. A worn system, originally by no

means strong, may have power enough to bear up under either resec-

tion or amputation ; and yet may be certain to give way, under a

combination of the two. 1. The patient's age is an important point

in such deliberation. For resection, he should be neither very young

nor very old ; if very young, scrofula is likely to be much concerned

in the disease—not of a quiet but of an acute kind, and as it were

restlessly active ; if old, there may be want of restorative energy in

the wound. At the same time, it is to be remembered, that the most

favourable cases are those which occur during adolescence ; when
the elasticity and vigour of youth are on our side ; and when, conse-

quently, special success in Nature's plastic efforts may be expected.

2. The system should not be much exhausted ; otherwise, re-induc-

tion of disease is favoured, by want of power, both locally and gene-

rally. Besides, it may happen that suppuration in the wound continues

to prove excessive, unaccompanied by efficient effort at reparation
;

and, in consequence, removal of the hectic cause by amputation may
be imperatively demanded. The certainty of suppuration, profuse and
perhaps protracted, and the chance of amputation following thereon,

should never be omitted in our prognostic calculations. 3. By careful

examination with the probe, and by manipulation, we should be satis-

fied that the disease is of no great extent beyond the mere articular

extremities. For it is plain that the removal of several inches of
each bone—and unless all the diseased part be thoroughly taken away,
the operation had better not be attempted—cannot be expected to be
followed by even an approach to cure in any way satisfactory ; and
ought to be superseded by the then not more harsh procedure of
amputation. Regarding extensive involvement of the soft parts,

we need be less anxious
; they being capable of recovery under ap-

parently very adverse circumstances, as already stated. 4. The opera-
tion is not to be undertaken during inflammatory excitement, either

of the soft parts or of the hard. If such exist, it must first be sub-
dued by the ordinary means (p. 410). 6. Finally, the more intense
the development of the scrofulous diathesis, the more unfavourable
the case for resection ; and vice versa.

Anchylosis,

Stiffness of a joint, as can be readily understood, from what has
been stated, may depend on various conditions of the articulation, and
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Accordingly, anchylosis is said to be of diffe-
of the parts exterior,

rent kinds.

1. Osseous or Complete.—This is the result of ulcer; the osseous
texture having been exposed thereby, and subsequently becoming en-

gaged in an energetic

effort towards repair.

The]new osseous forma-

tion proves excessive

;

and the opposing bones

become firmly united

by incorporation. Or
the anchylosis may be

in a great measure in-

dependent of change in

the interior
; depending

mainly on exuberant

ossification on the ex-

ternal aspect. The
joint becomes immov-

ably locked in the tight

embrace of an outer

case of bone, continuous

and incorporated with

the original tissue ; the

result of a chronic inflammatory process, of a low grade, and probably

connected with rheumatism. Or both forms may be combined ; the

anchylosis being general, and at every point complete; and almost all

ti'aces of previous articulation having become effaced.

2. Fibrous.—The destroyed cartilage is replaced by fibrous tissue,

according to the ordinary laws of disease in this texture; and the

tissue on the opposing surfaces becomes united, giving rise to almost

complete loss of motion. Frequently this form of anchylosis passes

into the preceding.

3. Ligamentous.—The articular surfaces remain unincorporated at

every part; but are kept in close union, and more or less immovable,

by alteration in the ligamentous apparatus exterior, which has become

condensed, rigid, and non-elastic.

4. Spurious.—In this form, there is neither amalgamation of the

bones, nor much, if any, structural change of the proper ligaments of

the joint. But fibrinous deposit has occurred extensivelj', exterior to

both ; the flexor muscles and tendons have become contracted and

rigid
; and, from this cause, motion is more or less impaired. Tiiis

Fig. 173. Fig. 174.

Figs. 170, 174. Complete anchylosis of the knee-joint ; in diflercnt vicw.s.
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state may, or may not be conjoined with synovial disease within the

articulation ; usually it is.

Treatment of Anchylosis.—In all cases, anchylosis should be warily

interfered with. It is an imperfect cure ; yet both a saving of the

part, and a cessation of morbid progress. And it may be regarded as a

compromise between health and disease; the rash infringement of

which is most likely to be visited by untoward consequences. The

true form is plainly not to be broken up, either by gentle or by violent

means. The latter have been made trial of, with a result truly deplor-

able, A certain M. Louvrier invented an apparatus, by the rude force

ofwhich stiff joints might be instantaneously straightened ; and patients

were submitted to the torture of this "infernal machine." A few

escaped with comparative impunity, yet with little improvement in

the part ; in others, laceration, suppuration, gangrene, delirium, were

the results—" accidents frightfully severe, and ordinarily followed by
death."* The only means of treatment to which true anchylosis is

amenable, is that formerly noticed, by section exterior to the obliter-

ated joint, and formation of a false joint thereby ; an operation which

has been successfully applied to the hip and knee-joints, but in regard

to the expediency of which we desiderate a larger experience (p. 490).f
Fortunately, the true form of anchylosis is that which most rarely

occurs. A joint may seem to be rigidly immovable, by ossification,

yet may be altogether free from that form of structural change ; and
quite capable of a resumed, though it may be diminished function

;

being, in truth, an example of one of the other forms of the affec-

tion. All of these admit of cure. In many cases, function may be
wholly restored; in others, the restoration is never complete. In
no case should it be attempted, till all active disease has wholly sub-

sided within the joint; and even then, the process of cure should

invariably be warily and gradually conducted, lest reaccession of
disease ensue. The means of restoration are:— passive motion,
frequently employed, with all gentleness, and always regulated by the
sensations of the patient ; friction, with embrocations of a stimulant
nature, especially over the extensor muscles ; local steam bath ; sham-
pooing ; and, if need be, division, by subcutaneous section, of the

rigid flexor tendons. Splints, bandaging, and other mechanical means,
are also often of service, in restoring normal position of the joint; not
suddenly, but slowly, and with much caution. And this aid is espe-

* British and Foreign Medical Review, No. xxiv. p. 552.

f The operation alluded to lias been performed three times upon the hip, and nine
times upon the knee, in America. In one case a fatal result occurred. Obviously the
proceeding is by no means devoid of danger ; and the circumstances of a case would
require to be well considered, as well as urgent, ere such heroic practice be determined
on. For details, see a copious note by the learned editor, Dr. Sargent, in the American
edition of tliis work, Philadelphia, 1862,
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i

cially necessary in those cases, by no means few, in which there is not
merely flexion of the joint to be undone, but rotation also. Thus, in '

the knee, as already stated, flexion is soklom great, without rotation
j

outwards of the head of the tibia (p. 485); and unless this be rectified

—

as can only be done by mechanical means—the cure is obviously in-

complete. When tenotomy has been employed, the restorative measures

by friction, motion, and machinery, ought never to be had recourse to,

until the punctures have fairly healed—a few days usually sufiice
; ]

otherwise, inflammation and suppuration might readily be induced.
]

True anchylosis, in which ordinary remedial means are hopeless, <

may be known ; when, in addition to absolute immobility of the joint,
'

even under considerable force, the flexor muscles and tendons are hard,

rigid, and at no time, and under no cu-cumstance, shew the slightest

variation of condition.

The propriety of attention to the position of the joint may be here

again urged, in those cases in which the occurrence of complete and
irremediable anchylosis is expected ; in oi'der that the rigid member
may possess its maximum of usefulness (p. 489).

Neuralgia of Joints.

Examples of local irritation (p. 51), in joints, are not unfi-equent ; in

which the inflammatory process is almost wholly in abeyance. The
prominent characteristic is pain ; unaccompanied by swelling, or other

j

indication of structural change. The affection may be primary; consti-
|

tuting a disease per se. Or it may be secondary ; merely a symptom

of an earlier and more grave disorder. In the knee, for example, we
may have nervous pain, either as a symptom of morbus coxarius, or a

truly neuralgic affection of that part, independent of disease elsewhere.

Although, indeed, the last observation must be made with some reser-

vation ; inasmuch as there are found but few cases of neuralgia, in

that or any other joint, which are not more or less connected with a

perverted state as to structure, function, or both, in some of the internal !

organs.
j

Neuralgic affection of the joints is characterized by a class of
J

symptoms sufficiently distinct ; a circumstance of much importance,
|

seeing that the appropriate treatment is very different from that which

is demanded for structural change. Pain has the ordinary character

of the nervous ;
remittent, intermittent, not slowly and steadily increas-

ing, not constant, not increased by pressure, and not limited to one

part, but diffused over the whole of a wide extent of surface. The

patient's mind may be diverted from the uneasiness, by conversation,

or otherwise engaging the attention ; and while the mind is so occupied

the pain is really absent. There is no swelling. At least, if there be,
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it is but trivial in all respects ; a mere puffiness, by ojdema of the sur-

fiice ; not at all resembling what follows inflammation, in any of the

textures of the joint. Motion is well borne ; and so is manipulation,

even rude ; the uneasy sensations are not increased by either. The

joint itself may be jan-ed, pressed, jerked, with impunity ;
whereas,

much complaint may follow pinching of the superimposed integument

;

that texture, sometimes, seeming to be of greatly increased sensibility.

There is no flexion of the joint, as in serious structural change ; on

the contrary, the limb will very frequently be found extended. The

spasms too are wanting, which so commonly attend and invariably

aggi'avate acute inflammatory disease. The patient is obviously out of

health ; and labours under irritation, general as well as local. But

the system is uninvolved in either inflammatory or hectic fever.

This affection occurs more fi'equently in females than in males.

And, usually, the symptoms will be found at least connected, if not

caused, by disoi'der ofan internal organ ;
hysteria; dyspepsia; irritation

of the bowels by worms, or by lodgment of other noxious matter.

In children, some affections of the joints, apparently neuralgic, would

seem to depend on the irritation of dentition.

Treatment is mainly directed towards the general system
;
restoring

normal functions to the uterus, stomach, and intestines, as the circum-

stances of the case may require. Local applications need be but simple.

The serious treatment for structural change would here be not only

unnecessary, but certain to prove injurious. Something much lighter

is required ; such as the endermic use of nitrate of silver, so as mei-ely

to blacken the surface. This not only is really efficient towards mitiga-

tion of the neuralgia ; but also, having an imposing character in the

eyes of the patient, is useful by satisfying the mental anxiety, which
always attends, and sometimes is not the least prominent of the symp-
toms. Medicated friction, or fomentation, may also prove of service, in

a similar manner. But every stimulus, at all powerful, should be either

abstained from, or most cautiously used ; inasmuch as the morbid
nervous condition of the part may here, as elsewhere, prove but a
stepping-stone towards inflammatory accession, entailing serious struc-

tural change (p. 52).

The vital importance of a careful diagnosis need not be insisted on.

Lest, on the one hand, we treat with unwarrantable severity a com-
paratively trifling disorder. And, on the other hand, lest we commit
the greater error, of supposing a really formidable change of structure

in bone, cartilage, or synovial membrane, to be but a nervous affection
;

and do not discover our mistake, until loss of texture and function has
become not only great but wholly irremediable.
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Wounds of Joints.

Wounds, penetrating into the more important joints, are invariably

to be regarded as among the gravest of injuries; and the danger is by
inflammation of the synovial membrane. To the prevention or mitiga-

tion of this, treatment is to be directed.

The signs of the accident are not indistinct. The nature of the

weapon ; the manner and degree of force with which it was applied
;

the extent, position, and form of the wound ; the trickling of synovia,

in the form of a viscid fluid, along with the ordinary serous discharge

which the wound affords ; the presence of a shock to the general ner-

vous system, more or less intense—these, in the great majority of cases,

are sufficiently plain indications of the joint having been opened. It

is wholly unnecessary to use either the probe or finger, in exploration

.

Meddlesome surgery is never good ; and in no case is it more decidedly

bad than here. Many a joint may, under suitable treatment, resist

the original injury successfully ; but few are able to escape, with im-

punity, from wound followed by rude, unskilful, unnecessary explora-

tion. The probe and finger are not used here. The eye, aided by the

lightest touch, is sufficient.

When the lesion is of the lacei'ated or bruised kind, inflammation

is inevitable. The track of the wound can heal only by granulation,

which is invariably pi'eceded by inflammation ; and inflammation of

one part of the synovial membrane may scarcely be restrained from

overspreading the whole. All that is in our power, under such cir-

cumstances, therefore, is to mitigate what we cannot avert ; to keep

the process of a low grade, and prevent change of structure.

When the wound is simple and incised, however, the object of our

treatment is altogether prophylactic. By absolute i"est, rigid antiphlo-

gistic regimen, and the continued application of cold, during the period

of incubation ; by loss of blood, general and local, timeous and plenti-

ful, so soon as inflammation threatens to supervene ; by calomel and

opium, antimony, or other selection from the more powerful antiplilo-

gistic remedies—we avert the true inflammatory crisis from both the

interior of the joint and the wound's track ; so obtaining for the latter

union by adhesion. In favour of this result, disuse of suture is advis-

able ;
approximation being intrusted to plaster and position. And by

that mode of dressing, also, another important indication may be ful-

filled—exclusion of atmospheric influence.

The wound, however, may be so extensive as to demand the aid

of suture for its coaptation. In this case, the stitches should be as

few as possible ; and especial care should be taken that they inclose

skin alone; the deeper part of the wound's track, and more especially

the synovial membrane, remaining untouched.
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When inflammation, Avith suppuration of the synovial membrane,

has occurred—as will sometimes be the case, notwithstanding our best

care—more or less structural change takes place in that texture. It

becomes thickened, infiltrated, and coated by fibrinous exudation ; at

some parts, it may be broken by ulceration. Ruin of cartilage and bone

is not unlikely to follow. Such cases are to be treated on the prin-

ciples already inculcated for similar disease of a non-traumatic origin

(p. 464). The symptoms are certain to prove most urgent. The
inflammatory fever will be of the gravest kind ; and, in addition to its

ordinary signs, great irritability of the stomach is often both prominent

and distressing. The swelling, pain, and discharge, will be propor-

tionally great. Yet something like resolution may be effected ; all

may become quiet, and the joint may recover not only its form, but

almost its pristine motion. Or it stiffens, by anchylosis
; perhaps

irremediably
; change of structure having gone so far as to leave no

hope of cure, unless by copious plastic exudation from the exposed

bone. Or hectic becomes paramount, ere yet destruction of texture

has ceased in the joint; and then, to save life, we must sacrifice the

limb.

AFFECTIONS OF BUKSiE.

Bursas are lined by a delicate membrane
; closely resembling, both

in health and in disease, the synovial investiture of joints. They are

of two kinds ; the majority being of original and normal formation ; a
few, adventitious, the result of unwonted pressure, much or habitually

applied. They may also be divided into those closely connected with
the more important joints

; being in truth accessory thereto ; and into

those which have no such relation, and are altogether insulated. The
affections of the latter are comparatively trivial, as regards the ultimate
result. Acute inflammation of the former, on the contrary, is always
to be regarded with suspicion, and treated with much anxiety and care.

As samples of subcutaneous bursas, may be mentioned those which
enlarge over the knee, in housemaids and shopkeepers ; over the inser-

tion of the tendon of the patella, in carpenters ; on the elbow, in miners
;

on the backs of porters and foot-soldiers ; on the acromion of those
who sustain weight there ; on the chin or sternum, in joiners who rest

their centre-bits on these parts ; on the salient points of club-feet ; on
the hump of hunchbacks ; and on the outer malleoli of tailors.

Bursitis.

This may be either acute or chronic. The Acute form is usually
the result of external violence, of exposure to cold, or of both these

2 I.
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causes. The symptoms and results resemble those of synovitis. There
is enlargement of the bursal cavity, by distension ; the secreted fluid

being at first serous, then sero-purulent, and ultimately purulent,

according to the progress of the inflammatory process. The tumour is

distinctly fluctuating, and very painful to the touch. There is acute

oedema of the supeiumposed and surrounding areolar tissue ; the skin

is red and tender ;
and, not unfrequently, smart erysipelas co-exists

vrith the deeper inflammation. The lining membrane becomes succes-

sively congested, turgid, infiltrated, increased in vascularity, and

coated by fibrinous exudation ; ultimately it ulcerates, the contents

escaping towards the surface.

Treatment consists, in the first instance, of ordinary antiphlogistic

means—as rest, leeches, fomentation, aconite, antimony—with a view

to restrain the inflammatory process. If successful, the serous fluid

soon disappears by absorption ; as acute dropsy usually does, on sub-

sidence of the affection by which it was produced. If it linger, slight

discutients will be sufficient to complete its dispersion. When, how-

ever, resolution has not been effected, and suppuration has occurred,

we need have no hesitation in treating the case as an ordinary acute

abscess ; by free, early, and direct incision. Temporary aggravation

of the inflammation may follow infliction of the wound ; it is met in

the ordinaiy way ;
and, on its subsidence, healthy granulation will,

under suitable treatment, advance towards satisfactory cicatrization

—

the cavity becoming obliterated.

When the bursa is in connexion with, or even merely in the vicinity

of an important articulation, our antiphlogistic efforts must be doubly

energetic and anxious ; to avert, if possible, involvement of the more

important part. And when suppuration has occurred in such a

bursa, incision should invariably be both early and free.

Chronic Bursitis, a very common result of moderate and habitual

pressure, produces a slowly increasing swelling, dull, and almost pain-

less ; wdthout either superficial oedema, or redness of integument. The

contents are usually thin and clear.

Treatment consists chiefly in abstraction of the cause, and in the

employment of discutients ; as blisters ; mercurial plaster, or equal

parts of the gum and mercurial plasters; iodine, in form of ointment

or ofstrong solution ;
gentle support, by bandaging. Such means prove

successful, when patiently and duly employed, in the great majority of

cases. Should they fail, then the treatment may be as for hydrocele

;

drawing off the fluid by a trocar, and injecting a small quantify of the

solution of iodine. Acute oedema is produced ; active congestion soon

subsiding, its serum is quickly absorbed ;
and, the balance of health

having somehow been struck, reaccumulation does not occur (p. 163).
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Sometimes the cyst of the bursa becomes thick, indurated, and

otherwise altered in structure. In such cases,

resolution is not complete ; more or less hard-

ness and swelling continue, in spite of the most

active and persevering discutient treatment.

Unless the symptoms prove unusually trouble-

some, however, severer remedies—as by exci-

sion—are scarcely warrantable.

Sometimes, not only is the cyst much
thickened ; the interior is also filled by a fibrin-

ous deposit, partially organized. Such a state

is obviously not amenable to discussion ; and

may be safely treated as an ordinary tumour,

by excision.

Sometimes, the cyst slowly suppurates.

The chronic abscess may perhaps be discussed

;

more probably, it reaches the surface and is

discharged. Even free incision may not be followed by satisfactory

closure; an indolent purulent pouch remaining, filled only by ill-formed

pus ; and granulation proving sadly deficient. In such circumstances,

the temporary application of a seton is advisable ; to rouse the part

to the required degree of sthenic effort.

Small adventitious bursas not un frequently open by suppuration;

and then remain open ; continuing to discharge a thin fluid, partly

bursal, partly purulent, through an irritable sinus, which terminates

in a more irritable ulcer—as in open Bunion. The best mode of

-getting rid of such troublesome affections, is to insert a pointed piece

of potassa fusa ; applying it fi-eely to the whole of the secreting sur-

face. A slough is formed, including the adventitious structure ; and,

on its separation, healthy granulation and closure will ordinarily follow.

Small adventitious bursas may be chronically enlarged, and be

themselves the seat of little pain or uneasiness ; while from a red,

glazed, and intensely irritable state of superimposed skin, the patient

may from time to time endure extreme suffei'ing—as in the slighter

form of bunion. In such cases, total abstraction of pressure, and the

application of nitrate of silver, so as merely to blacken and desiccate,

will generally suffice to restore a state of indolence and quietude.

Loose Bodies.

These are sometimes found in bursse. If troublesome, they may be

removed. By direct incision, if the bursa be insulated and small
; by

subintegumental puncture, and secondary excision, when the bursa is

large, or connected with a joint.

Fig. 176. Enlarged bursa over the patella; the result of pressure. Housemaid's knee.
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AFFECTIONS OF THECiE.

Thecitis.

The thecas of tendons may be acutely affected by the inflammatory

process; from rheumatism, or in consequence of external violence.

More frequently, the process is chronic ; the slow, and perhaps remote

consequence of a blow or strain. A fluctuating swelling forms, with

little pain ; but with a mai-ked feeling of uneasiness, as well as of

weakness in the part; the play of muscles, tendons, and sometimes of

the neighbouring joint, being manifestly impeded.

Treatment is by rest, pressure, and discutients. If the rheumatic

diathesis be present, the ordinary remedies—as colchicum, iodide of

potassium, &c.—are of course to be employed.

Loose Bodies.

These are much more frequently found in thecal than in bursal

cavities. They are seldom single ; and may be very numerous.

Commonly, they are of uniform appearance and size, like bai-ley-corns

or melon seeds ; of much softer consistence than the analogous forma-

tions in joints ; most common at the wrist and shoulder, especially in

the former situation; floating in a thick, glairy, but clear fluid; and

causing much inconvenience by swelling. On manipulation, during

slight motion of the part, a characteristic crackling and gloating are

imparted to both touch and ear.

Removal by direct incision will certainly be followed by intense

inflammation. Suppuration, with much constitutional disturbance,

can hardly be avoided ; and it is probable that, on ultimate sub-

sidence of the inflammatory process, much change of structure will

be found to remain ;
impairing the function of the part more seriously

than did the previous swelling. Such loose substances, therefore, should

not be interfered with by operation, unless when especially troublesome;

and then the subcutaneous and valvular method of incision will pro-

bably be most expedient. Nor, when numerous, should an attempt

be made to remove them all at once ; otlierwisc atmospheric entrance

is likely to take place, bringing on the dreaded inflammation. By

repeated punctures, however, they may at different times be safely

extruded. Should inflammation and suppuration unfortunately occur, we

must unhesitatingly make a free and direct incision
;
braving the worst.

In the wrist, Mr. Symc practises free and direct incision ; taking

care to divide the annuliir ligament; in the belief that thus tension

cannot occur, and serious inflammatory results Avill be avoided.* In

Monthly .lournal, October 1844.
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France, tapping the part, with subsequent injection of iodine, is prac-

tised ; as for hydrocele.

Ganglion.

This term is often applied to the diffuse chronic collections in

thec£e. But, perhaps, it is more correctly limited to the distinct, cir-

cumscribed, and prominent, though small collections, which so fre-

quently occur at the wrist and ankle, particularly in the former situa-

tion. The cyst is thin and translucent ; the contents are synovial

;

and the swelling, though tense, distinctly fluctuates. Sometimes no

cause can be assigned ; in other cases, the origin is attributed to a

strain. Females ai"e more frequently affected than males. Mere de-

formity may be the result ; or there may also be weakness, with occa-

sional pain.

The indication of cure is very simple ; to extrude the synovial

contents from the interior of the cyst, to disperse them into the sur-

rounding areolar tissue, and to promote their gi-adual removal thence

by absorption. For this purpose, it is necessary to make an aperture

in the cyst. If the formation be recent, pressure will be sufficient.

The thumb, or thumbs, being applied energetically to the part, the

cyst is felt to give way ; the tumour collapses
; by pressure and fric-

tion continued, the contents are completely expelled ; and then mode-
rate pressure is maintained, by compress and bandage, to prevent

re-accumulation, while occasional smart friction is also used to favour

absorption. If thumbs fail, the part may be struck by any hard sub-

stance. Or, what is better, a fine needle, such as used for the eye,

may be introduced at one or more points, to puncture instead of rup-

turing the cyst ; the instrument being cautiously withdrawn so as to.

prevent the entrance of air.

On Affections of the Joints, see Cooper, on Diseases of Joints, Lond. 1807; Foi d on
Disease of the Hip-joint, Lond. 1810; Lloyd, on Scrofula, Lond. 1821; Brodie, on
Diseases of Joints, Lond. 1822—5th edition, 1860; Barton, North American Med. and
Surg. Journal, April 1827; Scott, on the Treatment of Diseased Joints, Lond. 1828;
Wickham, on Diseases of the Joints, Winchester, 1833

; Ke)'-, on the Ulcerative Process
in Joints, Med. Chir. Trans, vols, xviii. and xix.. 1833

;
Coulsou, on Diseases of the

Hip-joint, Lond. 1837 ; Velpeau, Legons Orales de Clinique Chirur. vol. ii.
; Louvricr,

Diet, des Diet, de M&lecine, vol. i. Paris, 1840; Toynbee, on Cartilage, &c. Phil. Trans.
Lond. 1841 ;

Goodsir, Anatomical and Pathological Observations, Edin. 1845
; Kedfern,

Monthly Journal, 1849, pp.967, 1005, 1112, 1275; Coulson, on Subcutaneous Burs»,
Lancet, No. 1424, p. CGC; On the Intimate Structure of Articular Cartilages, by Joseph
Leidy, Amer. Jour, of Med. Sc. April 1849; K. W. Smith, on Chronic Anthritis of the
Hip-joint, in his Treatise on Fracture, Dublin, 1850.

On Excision of the Joints, see White's Cases in Surgery, Lond. 1770 ; Park A
New Method of Treating Diseases of the Knee and Elbow, Lond. 1733 ; Morcau Pe-
scction des Articulations, &c. Paris, 1803

;
Koux, de la Eesection des Portions d'os

Malades, &c. Paris, 1812; Crampton, Dubl. Hosp. Reports, vol. iv. 1827; Velpeau
Nouv. Elem. de Med. Operat. torn, i.; Symc, on Excision of Joints, Edin. J83I.

'
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CHAPTER XIV.

DISEASES OF THE AETEEIES.

Arteritis.

This term denotes the inflammatory process affecting the arterial tissue;

as usual, whether or not such process be above or below the standard

of true inflammation. It may be either acute or chronic.

Acute Arteritis.

The acute form may be limited to one portion of an artery ; or it

may be of a spreading kind, as in the venous tissue.

1. The Spreading.—This is of comparatively rare occurrence; and

by some its existence is even doubted. The patient is usually beyond

the middle age, and of broken constitution. The disease is seldom

limited to one vessel, but pervades a large portion, or even the whole

of the arterial system of the part affected. The limbs, especially the

lower, are the parts most frequently involved. The symptoms are

obscure, and apt to be mistaken for those of rheumatism. There is

much constitutional disturbance, as can readily be understood, of a

febrile kind ; but not shewing the usual sthenic signs of true inflam-

matory fever ;
partaking more of the irritative type. The tracks

of the main vessels affected are painful; and pain is increased by

pressure and motion
;
induration, too, is felt ; the pulse is feeble, and

has a peculiar thrilling stroke ; its impulse gradually diminishes, and

ultimately it wholly ceases in the part. The superimposed soft textures

are seldom involved ; the skin remaining pale and otherwise normal

in its appearance. The effects on the arterial coats are turgcscence

and infiltration, with loss of the smooth serous character of the in-

ternal surface ; the contents become coagulated, and adherent to the

changed tube ;
ultimately the canal is wholly occluded. In pro-

portion to the obstruction of circulation, which necessarily results

from the progress of such change, vital power in the parts affected i?

very muoh impaired; both temperature and sensation are diminished

;

and should stimulating measures be unwisely adopted to restore these.
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excitement beyond the power of control is almost certain to be induced,

and gangi-ene follows. Indeed, if the obstruction be both complete

and general in a part, its death will surely happen, as the direct result

;

a simple cessation of vitality, without intervention of the attempted

inflammatory process. On the other hand, in slighter cases, the ori-

ginal aifection may subside, ere yet consolidation has been complete

;

the obstructing coagulum may be gradually removed, and circulation

with vital power restored.

The treatment of such disorder, when detected, probably comes

better within the department of the physician than of the surgeon.

It will consist of leeching along the atFected course, rest, and ordinary

antiphlogistics. A tolerably free administration of calomel and opium

may also be desirable, to prevent consolidation if possible. Opium,

after depletion, will in all cases be suitable ; not only as relieving pain,

often severe, but likewise tending to maintain tone of the arterial

system. Subsequently to the occurrence of obstruction, a mild mercu-

rial course may be given, or other sorbefacients employed—while

mercurial ointment may be applied over the affected trunks—with a

view to gradual removal of the obstructing coagulum. But all stimu-

lating applications, whether external or internal, more especially the

former, must be used with the greatest possible caution ; lest the un-

toward result of excitement exceeding power be induced. "When ob-

struction has become confirmed, the principal care had better be
directed to the avoidance of all stimuli, whereby such excess might be
occasioned.

By some it is believed that an especially acute and spreading
form of arteritis sometimes though very rarely occurs, analogous in

its character to the worst kind of phlebitis. It commences in a part,

but tends to involve the whole system. The true inflammatory crisis

is reached, ere coagulation has occurred; purulent matter, conse-
quently, when secreted from the internal coat, mingles with the circu-
lating stream

; and, carried through the system, has the same poison-
ous effect as in diffuse suppurative phlebitis. Pyajmia is established.
First, irritative fever attends

; but, on occurrence of the direct puru-
lent admixture, this is merged wholly in typhoid symptoms of the
most urgent kind, under which the patient rapidly sinks. Should he
struggle on for some time, gangrene ensues ; and probably occurs at
more points than one. In such a disease, it is plain that hope from
treatment can only be entertained at the outset. This period there-
fore, should be occupied in the use of our most active and powerful
antiphlogistics. On the suppurative crisis having been reached
lowering treatment must pass iuto that of support; but with scarcely
a hope of successful issue.
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2. Limited Arteiitis.—This is a vei'y common result of external

injury done to the tissue; as by wound, or by application of ligatui-e.

Various results may ensue, corresponding to the amount of the inflam-

matory process induced. The minor grades will give exudation of a

plastic kind, such as we desiderate after deligation ; the coats become

turgid and coherent ; and the canal is compactly obliterated, at the

part affected. A higher grade, reaching to the truly inflammatory,

gives suppuration, usually conjoined with ulceration ; a result which

we do not desiderate, but on the contrary take every means to avoid,

in operations on the larger vessels ; hemorrhage being almost certain

to follow. A still higher grade, more especially if conjoined with cir-

cumstances tending to impair vital power in the tissue, causes gangrene

of the vessel ; a more disastrous event ; exemplified by deligation of an

artery whose coats have been too rudely manipulated, and too exten-

sively separated from their areolar connexions.

The treatment of this form of arteritis consists in the employment of

ordinary mild antiphlogistics, chiefly local ; and so conducting our direct

interference with the vessel, that the minor grade of the inflammatory

process only shall be obtained, whose characteristic is plastic exudation,

with obliteration of the canal at the affected point.

Chronic Arteritis.

This is of infinitely more frequent occurrence than the acute ; and

usually idiopathic. It seldom occurs till after the middle period of

life ; is more frequent in males than in females ; and its accession would

seem to be much favoured by a shattered state' of constitution ; more

especially when this arises from intemperance, venereal infection, or

abuse of mercury. It is frequently associated with hypertrophy of the

left ventricle of the heart.

Acute arteritis may be said to be chiefly connected with injury of

the arterial tissue ; the chronic, with its disease.

Chronic arteritis is gradual and insidious in its progress ;
scarcely

marked by pathognomonic symptoms; and seldom discovered, during life,

but by its ulterior results—abnormal dilatation of the artery, and forma-

tion of true aneurism. The structural change, however, is sufliciently

marked. It may affect an artery throughout its whole extent, con-

tinuously ; or it may occur only in patches; and such patches are

usually situate in the vicinity of bifurcations, or at the origins of large

arterial branches. The internal coat is thickened, spongy, and less

smooth and serous in its surface. Between this and the middle coat

—

in the iutermcdiate tissue which is sometimes termed the sclerous

coat—deposit takes place of a soft caseous-looking substance, in granules
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Fig 176.

or patches; usually termed atheromatous, and, according to recent

researches, composed of fatty granules and molecules, in some cases asso-

ciated with crystals of cholesterine.

Not unfrequently the middle coat

too is altei'ed ;
becoming thin, yellow,

and opaque. In consequence of such

change, the arterial tissue is found to

have its elasticity much impaired ; it

will not accommodate itself to the

play of extreme motion, as before.

Its cohesion is diminished ; if forcibly

stretched, it is apt to tear, especially in its inner coat. It is incapable

—comparatively, sometimes actually—of plastic exudation; if a tear do

take place, it is not likely soon to close again. On the contrary,

the breach is more likely to widen by ulceration ; for proneness to that

morbid result is another consequence of the structural change. Hence

it will at once appear, how an artery so cir-

cumstanced, is but little amenable to deligation.

Occlusion will not take place by fibrinous

exudation of a suitable kind
; by ulceration,

the unobstructed canal will be opened into
;

and dangerous hemorrhage necessarily ensues.

It is also equally plain how the occurrence of

aneurism is favoured
; by the proneness to

ulceration ; and by the impairment of elasticity,

cohesion, and plastic power. Dilatation, rup-

ture of the internal coat, non-repair of the

breach, on the contrary its extension, are

obviously rendered liable and likely.

Calcareous degeneration may follow or accom-

pany the state just described. Frequently, however, it is the conco-

mitant and result of old age. As the arcus senilis forms on the cornea,

as the body bends, as the prostate enlarges, as the teeth drop out, and
the cartilages ossify, so the arterial tubes are liable to become hard

and non-elastic, by deposit of earthy matter between the internal and

middle coats ; sometimes in granules, more frequently in scaly patches,

sometimes in continuous masses. The internal coat is dry and
shrivelled in appearance ; sometimes loose and almost villous in its

surface ; sometimes torn, shrivelled, and raggedly projecting ; not

unfrequently the calcareous scales are incorporated with it. Very often

Fig. 17G. Fatty granules, witli crystals of cholesterine, from atheromatous deposits

in the aorta.— Bknnett.
Fig. 177. Arterial degeneration of the aortii, above its bifurcation. Ulceration in

progress.

Fig. 177.
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atheromatous deposit may be seen mingled in greater or less proportion
with the calcareous, in the artery of the old man. And sometimes a
few calcareous scales may be found among atheromatous deposit, in

the artery of the man of middle age. The calcareous deposit is

ordinarily termed ossification ; but the hard substance is altogether

different from bone ; devoid of stroma, of fibrous arrangement, and of
vascularity. Sometimes it is so extensive as almost to banish all trace

of the original structure of the vessel, converting it into a rigid earthy

tube.

This state, also, must obviously interfere with the elasticity and
plastic power of the tissue. Yet aneurism much more seldom follows

upon this than on the atheromatous change. It is probable that cohe-

sion is less impaired, and ulceration less liable. Also it is plain that,

in consequence of this earthy change occuri-ing only in advanced age,

when muscular effort is much less sudden and extreme than in younger

years, one of the most common exciting causes of aneurism is not

likely to be in operation. Calcareous degeneration seldom occurs, to

any extent, before sixty years of age. But the period of proneness to

aneurism is found to range between the ages of thirty and fifty—the

period of muscular exertion, exposure to hard living, and liability to

atheromatous degeneration of the arterial coats.

Both forms of degeneration may be said to be limited to the aortic

system. The pulmonary is almost wholly exempt.

For calcareous degeneration we can do nothing. When the athero-

matous is suspected, all stimuli should be abstracted, the diet carefully

and temperately regulated ; sudden and great muscular exertion should

also be avoided, as well as mental excitement or other causes likely to

occasion acceleration of the sanguineous flow. If the rheumatic dia-

thesis be present, or the system have suffered by syphilis or mercury,

means must be taken to counteract the cachexy. If need be, the

force and rapidity of circulation may be farther controlled, by digitalis,

aconite, or other sedatives on the heart's action.

Aneurism,

By this term is meant a pulsating tumour ; composed of a cyst,

which is filled with blood, partly fluid, partly coagulated, and whose

cavity communicates witli the arterial canal.

Various divisions have been made of this important subject. The

most ordinary, as well as most useful, is into the Tme and False. And to

these terms it is essential that definite meanings be attached. Various

interpretations jirc given by different authors; and let us not therefore

be blamed, if we attach our own. So here let it be understood, that

by true aneurisms we mean those which are the result of disease from
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within ; the tumour being formed by dilatation, or by rupture of the

coats, or by their ulceration from within, or by a combination of these

circumstances ; and the cyst consisting of one or more of the arterial

coats, yet unbroken. By the term false, on the contrary, we shall

denote those aneurisms in which the arterial tunics form no part of the

aneurismal cyst, having been wholly divided, either by wound or by

ulceration from without. These latter constitute the minority of the

cases of aneurism.

Aneurism.

The mode of formation may vary. 1. By Dilatation.—^This is most

frequent in the aorta. The coats do not give way, either by rupture

or by ulceration, but evenly dilate into a pouch ofgreater or less volume

;

in the parietes of which atheromatous deposit is appai'ent, and the

continuity and integi-ity of the tunics can be distinctly traced—more
especially after maceration. The dilatation may be partial, on one

aspect of the canal ; and the hollow swelling which results is said to

be Sacciform. Or the whole tube gradually dilates, and gradually

recovers, giving rise to a spindle-shaped enlargement, which is termed

Fusiform. Or the general dilatation may be abrupt and in all respects

uniform ; it is then said to be Cylindroid.

2. By Dilatation and Rupture.—In this form, commencement of the

tumour and abnormal cavity is made by dilatation of all the coats.

Then the internal gives way, either by ulceration, or by tearing during

some sudden muscular exertion ; the middle coat usually yields at the

same time ; blood in consequence becomes insinuated into the aper-

ture ; the external coat yields before the pressure from within, and,

expanding, forms the true aneurismal cyst. This new cavity is filled

by fluid blood ; and, under the impulse thence received, the cyst gra-

dually enlarges
; receiving strength and addition both from without

and from within. From within, by deposit of fibrin from the blood

;

from without, by condensation and incorporation of the surrounding
tissues. By condensation and or-

ganization of part of the fibrin from

within, with deposit also from the

living texture, the interior of the

cyst may come to be lined with a

quasi-membranous structure; ana-

logous to, and often apparently

continuous with the internal coat

of the artei'y. This, however, will i-'ig. m.

only be apparent at those points where there is no agglutination of

Fig. 178. True aneurism of tlie aorta. The greater part of the cyst filled with clot.
Aperture of communication small.
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the fibrinous clot, and where no recent fibrinous deposit has taken

place. Resistance to enlargement of the tumour is made partly by the

strengthening of the cyst, partly by the contractile efibrt of repression

exerted by the surrounding tissues.

The first part of the process of formation is gradual and slow.

But on giving way of the coats, increase is sudden and considerable,

and for a time rapid ; often the patient has, by sensation in the part,

a distinct perception of the event. This is the most frequent form of

aneurism.

3. By Rupture.—This kind of tumour forms rapidly from the fii-st

;

and may in but a short time attain a large size. The immediate or

exciting cause is sudden muscular exertion, as in pulling, leaping, &c.,

whereby the arterial tunics are stretched beyond what they are able to

bear. The internal and middle coats give way at once, by laceration ;

and aneurismal formation speedily follows. The patient has gene-

rally a distinct perception of the tear, and consequently of the very

first origin of the tumour. Sometimes the event occurs during ordin-

ary exertion of walking ; then he is apt to suppose that he has been

struck on the part, by a stick or stone. But this exciting cause is not

alone suflicient ; there must be a predisposing one also ; and that is

the atheromatous degeneration. Were it not for this, the tear might

simply heal ; or, at all events, fibrinous exudation would take place of

• a plastic kind, and thereby the arterial tube would be obliterated

;

either way, there would be no aneurism. But when arterial degene-

ration exists, no such plasma is afforded, no such repai-ative effort can

be made ; on the contrary, the tear widens by ulceration, and the

aneurismal formation advances.

Varieties.

1. Dissecting.—An aneurism is termed Dissecting, when the arterial

tunics are moi'e or less separated from each other by the blood's infil-

tration. The external coat alone may be detached from the middle

and internal. Much more frequently, however, the transverse fibres of

the middle coat are separated into two layers, for a greater or less dis-

tance, in the track of the vessel.* Also, the dissection may be either

complete or partial. That is, the hiatus between the coals may ter-

minate in a blind sac, where blood stagnates, or Avhencc rather it will

regurgitate. Or it may be complete ; there being a second aperture of

• For most practical purposes, it is enough to regard the arterial tissue as consislins

of three layers—internal or serous, middle or fibrous, and external or areolar. Rut

microscopically, the number of hiycrs may bo mucli greater. The following layers have

been recognised by Henld— 1. The cpitliclial. 2. Tlie striated, or fenestrated membrane.

;i. The longitudinal librous. 4. Tlic circular fibrous. 6. Tlie yellow fibrous, or elastic.

(). The areolar.
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communication with the artery, at the extremity of the hiatus, through

which the stray current of blood again joins the main stream. Such

dissections may be of slight extent, or they may occupy several inches

of the vessel. The variety is of comparatively rare occurrence ; and is

seldom found affecting any artery except the aorta.

2. The inner coat alone may remain entire.—The external and middle

have given way ; and the cyst is formed, in the first instance, by the

dilated internal coat alone. In true aneurism, this condition is rare. It

has been observed by Breschet, Dubois, Dupuytren, and others; probably

the result of ulcerative destruction of the other tunics, from without.

3. The inner and external coats have both beenfound entire ; the middle

alone having given way.

4. It is useful to remember that aneurism is sometimes connected

with the artery by means of a omrroiv neck of considerable extent,

instead of the abnormal cavity

being bluffly set upon the nor-

mal tube. The fundus of the

pulsating tumour may conse-

quently project several inches

from its arterial origin
;
and, in

certain situations, as at the root

of the neck, diagnosis is thence

rendered obscure. An aneurism

may seem to be of the innomi-

nata, or of the first third of the

subclavian, while in truth it is

of the aorta. Such a tumour is

said to be Peduncidated.

Aneurism is also said to be

Limited or Diffuse. In the one

case it is bound within the limits

of a proper cyst ; in the other,

having either burst through this,

or been originally devoid of it,

blood is widely diffused by in-

filtration into the surrounding

tissues.

The true aneurism is at first

invariably limited. It may be- ^..j;.

come diffuse by giving way of the cyst, from ulceration or otherwise.
The occurrence is always secondary. In falseaneurism, on the contrary,
the form may be diffuse or not at first, according to circumstances.

Fig. 179. Aneurism, of a double cyst. The first hnd given way; the tumour then
became diffuse; but a second cyst formed, of non-arterial tissue.— Sir C. Bki.l.
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If the escape of blood be sudden, great, and violent, no distinct re-

straining cyst can form ; infiltration is wide and free ; the diffuse variety

is at once established. Or a cyst may have formed, and subsequently

given way ; and then, as in the true form, the occurrence is secondary.

As will be seen, supervention of the diffuse condition is sometimes salu-

tary ; more frequently pernicious.

False Aneurism.

In this form, as already stated, the aneurismal cyst is not composed

of any of the arterial coats, but entii-ely constructed from the tissues

exterior and adjoining to the vessel. 1. Most frequently, it is the

result of wound ; all the coats being at once perforated; blood escaping

in considerable volume and force, and thereby condensing for itself a

cyst ; the cyst subsequently becoming strengthened, yet dilating in the

ordinary way. 2. Or it may be the result of laceration ; as in severe

fracture of a limb. Or it may occur independently of fracture ; as by
the employment of undue force in reducing dislocation. The main

artery is torn, either partially or completely. Profuse hemorrhage is

the result ; infiltrating the neighbouring soft parts, or perhaps distend-

ing them to form a large bloody pool ; and the arterial aperture does

not heal by fibrinous occlusion, but, remaining patent, establishes a

permanent communication. The diffuse form of aneurism is thus at

once produced. Or the occurrence may be secondary. At first, the

artery is only bruised ; it sloughs, or ulcerates ; and then, pouring out

its blood— it may be several days subsequently to the injury—the aneu-

rism is established. 3. Or the arterial coats may be perforated by

ulceration from without. An abscess forms in the immediate vicinity

of an arterial trunk. Evacuation is delayed; and spontaneous approach

to the surface is repressed by fibrous investments. The cavity of the

abscess enlarges deeply, and compresses the arterial tissue. This at

first bends before the pressure, and is besides protected by fibrinous

exudation, which seems as if specially provided. By and by the arte-

rial tube may come to traverse the cavity of the abscess ;
enlargement

having occurred on its every side. Pressure is great and constant;

the arterial connexions are weakened or altogether removed, by a dis-

secting action of the confined pus ; and under the combined effect of

constant and steady pressure, with diminished power of control, ulcer-

ation is ultimately established. Tiie arterial canal becomes continuous

with the cavity of the abscess, through an ulcerated aperture, perhaps

of no great size. The cavity, formerly filled with pus, becomes occu-

pied by blood ; what was an abscess, has become a variety of false

aneurism. One obvious advantage of the narrow aperture of commu-

nication is, that the pus is gradually, and not at once, brought info the
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general circulation—for a time, probably, continuing to wbirl in tur-

bulent motion witbin its own cyst ; and tbus tbe system may be saved

from those formidable typhoid symptoms, which usually follow any con-

siderable and direct admixture of pus with the circulating mass of blood.

A memorable example of this form of the disease was afforded by the

hospital experience of Mr. Liston (p. 182).

Lately a case occurred in my hospital practice, which seems to

bear strongly on the point. A woman was stabbed in the arm, by

means of a blunt knife, and lost much blood at the time. About eight

days afterwards, the wound being in an ulcerating state, serious hemor-

rhage occurred ; and, cutting into the part, I secured two bleeding arte-

rial points by ligature. After this, the wound healed kindly though

slowly, from the bottom; and the woman was discharged with a Jirm,

depressed cicah'ix. About a fortnight afterwards, however, she returned

with a large false aneurism occupying the whole of the upper part of the

arm, and restrained from bursting only by the thin translucent pellicle

of the cicatrix. Through this the dark interior could be plainly seen.

No time was to be lost ; and the ordinary direct operation was per-

formed, with a successful issue—the ulnar artery being found open,

about an inch below where the ligature had been applied in the first

instance. The woman, it seems, had resumed laborious occupation

immediately after dismissal ; and very speedily a throbbing was felt in

the arm, such as is usually thought symptomatic of suppuration. She
believed that matter had formed, and that it would follow the ordinary

course of an abscess ; but became alarmed by afterwards observing a

general pulsation of the arm, and on account of this she once more
sought hospital relief. Such a history seems to point to suppuration and
subsequent arterial communication with the abscess, as the sequence

towards this aneurismal development.

The most common example of false aneurism, is that which follows

accidental wound in venesection, at the bend of the arm. The mistake
is usually at once discovered, and means taken to avert the consequences

;

by energetic and direct pressure on the part. Blood in consequence
escapes but slowly from the wound in the artery. By the pressure, it

is prevented from being discharged externally. It slowly accumulates
in the areolar tissue, exterior to the artery, and beneath the fascia of
the fore-arm. This tissue becomes condensed into the form of a cyst;

which, as in true aneurism, receives corroborating addition both by
deposit from the blood, and by amalgamation of other tissues on its

exterior. The internal additions come to assume a regular form, where
incorporated with the original cyst ; they become fully organized, and,

acquiring a compact structure, constitute a lining membrane, smooth,
and somewhat of a serous character ; often seeming, as in true aneur-
ism, to be continuous with, and not very dissimilar to, the internal



528 SYMPTOMS OF ANEURISM.

coat of the artery. The cyst may ultimately give way, and the aneurism
become diffuse ; but this is by no means probable, seeing that the cyst
is powerfully strengthened by the investing fascia of the fore-arm. Or,
Avhen remedial pressure is either absent or imperfect, the bloody swell-
ing may be large and diffuse from the first. The coagulum is seldom
dense throughout, in either the diffuse or the circumscribed variety

;

but often has a central space or canal, continuous with the arterial aper-
ture. In recent cases, treated by incision, this circumstance may be
of some practical interest

; facilitating exposure of the bleeding point.

By some it is supposed that the aneurismal formation is different

from that just described. That the escape of blood, with formation of

an exterior cyst, is not immediate ; but that the aperture in the vessel

is first filled up by a membranous formation ; and that this, yielding

before the blood's impulse from within, gradually dilates and forms

the aneurismal sac. False aneurism may in this way be produced

;

but it is probable that such a mode of formation is comparatively rare,

forming the exception rather than the rule.

However formed, the false aneurism has one very important prac-

tical point in its nature
;
namely, its formation being independent of

arterial degeneration. In consequence, we have it in our power to

apply a remedial ligature in the immediate vicinity of the tumour

;

naturally expecting to find the arterial tunics as sound there as at any

other part.

Symptoms ofTme Circumscribed Aneurism.

This being by much the most frequent form of aneurism, its symp-

toms may be regarded as descriptive of the disease in general. We
are also to be undei'stood as refei'ring to aneurisms which are external

to the great cavities of the body, and consequently amenable to surgical

treatment.

There is a swelling, at first small, but gradually increasing ; ori-

ginally soft and quite compressible, the cyst being as yet filled only

with fluid blood; ultimately hard, and incapable of being made alto-

gether to recede, its interior having become occupied by a greater or

less amount of solid coagulum. But however great the diminution, or

however complete the disappearance may have been under pressure

—

so soon as this is removed, there is an immediate and forcible return

to the former dimensions. In the tumour there is distinct pulsation,

from the beginning
;
appreciable by both sight and touch, but more

especially by the latter
;
synchronous with the heart's impulse ;

equally

felt in all aspects of the tumour ; increased by pressure on (lie distal

side; diminished, or perhaps wholly arrested, by pressure on llie car-

diac side of the tumour. At each impulse, there is not only elevation

of the tumour, but distinct expansion of it at every point. Tlie more
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firm the pressure applied, the more distinct the impulse, and the more

evident the simultaneous eflfort of enlargement. At the same time, a

very expressive thrill is imparted to the compressing hand ; and if the

eai' be applied, mediately or immediately, a hruit de soufflet will be

heard more or less distinct. The bruit, however, it is important to

remember, is not an infallible indication of the presence of aneurism.

Pressure on the artery, by the stethoscope, or by any tumour, may

induce it ; and it is also found when no structural change at all exists,

seeming to depend on an impoverished and deficient state of the blood.

The tumour's growth is steady ; seldom so rapid as the outward

bulging of an abscess ; seldom so tardy as the enlargement of any solid

tumour, not malignant. Pain is complained of ; not so much on ac-

count of structural changes in the artery itself, as in consequence of

subsequent interference with the adjoining textures, as the enlarging

tumour encroaches on them. And sometimes, in what may be termed

acute aneurisms, the suffering is really excruciating. Lately, a patient

under my care in the hospital, affected with acute inguinal aneurism,

expressed himself as enduring constant agony in the thigh and knee

;

and urgently demanded relief by operation. This was delayed, in the

hope of finding both part and system in a more favourable condition,

after suitable treatment. But meanwhile, the poor man, in a mingled

phrenzy of delirium and despair, committed suicide by thrusting a

corkscrew into the centre of the tumour.*

Pressure on the passing nerves causes not only pain but numbness
also of the lower part of the limb. By pressure on the veins and lym-

phatics, passive congestion is induced
; causing more or less oedema,

by which the limb is swoln and discoloured. From the same cause

there is physical weakness, diminution of temperature, and impairment

of function. And let it never be forgotten, that vital power—the

power of resisting or controlling vascular excitement, and averting its

untoward results—is very much impaired.

Important organs in the neighbourhood may have their functions

seriously impeded by the bulging of an aneurism
; compression of the

air passages may threaten asphyxia ; inanition may be impending, by
obstruction of the gullet.

The patient's own perception of the disease is usually most distinct.

He sees and feels the living, beating tumour. But the period at which
he first becomes aware of its presence is very various. If it have been
formed by dilatation only, weeks or months may have elapsed, subse-

quently to its origin, ere it arrests his attention. If it have been pro-

duced by the second mode of formation, the first stage, by dilatation,

may have passed unnoticed ; but the aggravation by giving way of the

coats is usually quite distinct. And, as already stated, when the dis-

• Monthly Journal, April 1850.

2 M
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case has begun by sudden laceration of the tissue, the very instant of

origin is noted and remembered by the patient.

As the tumour enlarges, the artery contracts on its distal aspect,

and circulation is weaker there. Did the lower limb depend for its

arterial supply wholly on the contents of the affected trunk, vital power

would be brought much lower than it is. But the diminished volume

of the main stream is compensated, by enlargement of the side chan-

nels. What is termed the collateral circulation—at all times existing

—is amplified to atone for the deficiency. Collateral branches, arising

above the tumour, enlarge ; and, passing round the aneurism, pour

their increased contents again into the main trunk. Some inches be-

yond the tumour, the arterial canal again shews its normal dimensions ;

and the circulation is ultimately the

same ; only, at and around the tu-

mour, it is partly direct and partly

circuitous.

The tumour has not existed for

any very long time, before its con-

tents begin to assume, in part, the

solid form. Fibrin is separated,

and becomes arranged in concentric

lamina3. . Part is incorporated with

the inner surface of the cyst; strength-

ening it, as before stated ; it loses its

colouring matter, and becomes con-

nected with the cyst by both organic

arrangement and vascularization.

But the greater bulk of the fibrin is

not incorporated with the living tex-

ture ; if it be adherent, it is only

partially ; most frequently it is loose

in the cavity, with fluid blood play-

ing round it ; arranged in lamina?

distinctly concentric, with the interior

greatly deprived of its colouring mat-

ter. In consequence of this accumu-

lation of solid fibrin, the pulsation

and compressibility of the tumour are affected. T^ie former may be

somewhat less distinct at certain points than at others, according to

the form and adhesion of the clot ; and if the clot be both dense and

large, while the aperture of communication between the cyst and

artery is small, very little diminution of bulk may be effected even by

Fig. 180. Aneurism, by dilatation. The abnonnnl space almost entirely filled up

by fibrin ; tlie arterial canal remaining clear. Spontaneous cure in advanced progress.

I'ig. 180.
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energetic pressure. This state of matters, however, is no disadvantage
;

on the contrary, it is by such change that spontaneous cure is accom-

plished. The clot, enlarging, comes to occupy the whole cavity ; then

becoming at all points adherent, and incorporated with the cyst. The

cavity is obliterated, the tumour consolidated. Thei-e is no room for

entrance of fresh and fluid blood ; it either passes on in its own proper

channel, as in health
;

or, as more frequently happens, the solid tumour

re-acts on the arterial canal, bulging into it, obstructing its flow, and

inducing ultimate obliteration at that point. There being no longer

an impulse from within, the restraining influence from contractile

efforts of the adjoining tissues is now unopposed ; and thereby gradual

subsidence of the tumour, by absorption of the solid contents, is greatly

favoured. Ultimately, by continuance of absorption, and absence of

increase, almost all trace of the tumour has disappeared ; the artery is

usually found occluded at the site
;
sometimes, but seldom, its canal

I'emains still pervious (Fig. 180).

The occurrence of such a chain of events, however, is unfortunately,

rare. In the great majority of cases, unaided by our art, the coagulum

does not solidify the tumour, but merely acts as a restraint upon its

growth
; interposing itself between the cyst and the arterial impulse,

and thereby moderating the former's expansion.

As the tumour enlai-ges, the adjacent parts, more especially those

in the direction of the principal increase, are displaced
; and, as we have

already seen, they may have important functions disturbed thereby.

But there is not only mere displacement and interruption of function

;

change of structure is induced. Part of the superimposed textures

becomes incorporated with the cyst ; part is removed by absorption
;

sometimes true ulceration occurs. Fibrous texture resists long ; and
may determine the increase in a lateral direction. Also, by its unac-
commodating opposition to the impulse beneath, much local pain,

followed by constitutional disturbance, may result. Bone is less

resisting
;

it cannot yield like the soft textures by elasticity ; but it

loses substance at the point compressed, by continuous absorption
;

and, if the pressure be great, ulceration may supervene. Most
frequently, however, osseous destruction is only by absorption. Be-
tween the bone so affected, and the aneurismal contents, there may be
interposed the ordinary cyst, more or less attenuated by pressure. Or
that portion of the cyst may have been wholly removed, and its place
occupied by the bone itself ; the wave of blood washing the bare
cancellated texture, without even a coagulum interposed (p. 266).

As thus the tumour enlarges, in spite of resistance from superim-
posed parts—impulse from within proving paramount—the symptoms
are not merely local ; there are pain, numbness, oedema, and more or
less disturbance of function, according to the nature of the parts com-
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pressed, and the degree of their compression ; and besides, the system '

is sooner or Liter involved in obvious irritation. The stomacli and i

digestion fail, sleep is disturbed, strength and flesh decline, the pulse

becomes weak and frequent ; in fact, the ordinary symptoms of con-

stitutional irritation are established ; more or less urgent, in proportion

to the resistance which is afforded, and the importance of the parts to

which pressure is applied.

At length the crisis is approached : the tumour having reached the

integumental surface, or the border of a mucous canal or of a serous
]

cavity. The last intervening texture gives
,

way ; and then the fatal result is seldom long
|

delayed. The opening is effected in different
I

ways. 1. On the surface, the same occurs as

with abscess ; a portion of the skin is attenu-

ated, sloughs, and separates. 2. In a mucous
\

canal, the aperture is made by continued de- ,

struction of tissue at the part most compressed,

either by absorption or by ulceration ; most

frequently, it is probable, by the latter. Or,
;

it may happen that the progress of ulceration

in the mucous membrane may be reversed.
j

For example, an aneurismal tumour may com-

press the lower part of the trachea, threatening

asphyxia ; tracheotomy is performed, and a

long elastic tube is worn in the wound ; the
'

extremity of that tube presses upon the apex

of the aneurism ; and by that pressure, ulce-

ration of the mucous membrane is induced

;

the ulceration continues, advancing towards

the aneurism, and so the latter's cavity may be exposed. 3. A serous

cavity is opened, by attenuation of the serous membrane, from absorp-

tion under the continued pressure ; and then laceration takes place at

the attenuated part.
j

When, at any stage of its progress, the aneurism becomes diffuse,
'

the symptoms are materially altered. Pulsation is diminished, in con-

sequence of pressure which is exercised on the arterial tube by the
,

blood infiltrated around ; and it may happen— all untoward circum- i

stances remaining aloof—that thus the probability of spontaneous cure

may be enhanced. Indeed, in some cases, we have no hesitation in

attributing the origin of spontaneous cure to the occurrence of the

diflused form. But it is more likely that the issue Avill acquire an

untoward tendency by this event ; the limb is endangered, and second-

Fig. 181. Aneurism of tlio descending aorta; burst The patient died suddenly, in f
consequence. The aneurism produced mainly by dilatation.

I
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arily the system. The interruption to arterial flow, by rapid and pro-

fuse infiltration of blood into the genei-al areolar tissue, may be so great,

as at once to occasion gangrene of the limb, with its pernicious re-ac-

tion on the system. Or the arterial influx maybe but partially inter-

rupted
;
enough passing barely to maintain vitality, but insufficient

for maintenance of due vital power. By and by, inflammation with

unhealthy suppuration is not unlikely to occur in the infiltrated and

broken up textu]-es. And such an amount of inflammation is certain

not to cease at the merely suppurative result ; but, power of control

being so much abased, it advances to gangrene, involving not merely

the part, but the whole limb—all the more likely, if local stimuli have

been imprudently employed. Early amputation then affords the only

prospect of preserving life. But when part of the infiltration is super-

ficial, discoloration of integument necessarily attends; and let not this

be mistaken for the indication of gangrene akeady established.

The Fatal issue of aneurism may occur in various ways. 1. By
hemorrhage. The intervening textures have all given way, as formerly

detailed. A gush of blood follows establishment of the open condition.

But this is not always at once fatal, especially when the aneurism opens

on a mucous membrane, even in the largest and most active tumours.

A portion of the coagulum, becoming impacted in the orifice, for a time

stems the flow. By and by this plug may be extruded or dislodged,

and hemorrhage returns
;
again it may be arrested, and again return

;

and thus by repetition of bleedings, the patient is ultimately exhausted,

and perishes.* 2. By pressure on important parts; as on the trachea,

oesophagus, nerves, &c. Aneurisms of the arch of the aorta, for ex-

ample, usually prove fatal by the injurious effect on respiration. 3.

By mere constitutional irritation; the system sympathizing with the local

disorder. And, cceteris paribus, the greater the obstacles to the tumour's
enlargement, the gi-eater the amount of constitutional disturbance.
Fibrous coverings oppose onward progress of the aneurism to the open
state

; but do not avert, though they may delay, the fatal issue. Ere
hemorrhage has had an opportunity to occur, the patient may have
been carried off" by the wearing hectic. 4. By inflammation and sup-
puration of the sac. The secretion of pus may prove great and pro-
tracted ; and even amputation may fail to arrest exhaustion therefrom.

5. By diffusion of the aneurism; inducing gangrene of the limb, in the

• It is remarkable what powers of arrest and delay Nature lias in this particular.
The late Mr. Listen died of aortic aneurism. In July profuse hemorrhage took place from
the windpipe; the aneurism had opened then. In December he sank under respiratory
oppression; and there had been no bleeding during the interval— although, unhappily
unaware of the disease, he had been habitually indulging in the most violent exercise.
On dissection, three apertures were found communicating between the aneurism and
trachea

; and each one was firmly corked by its plug of fibrin,
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manner formerly explained. Typhoid symptoms may at once set in

with force, and forbid the doubtful chance of amputation.

Diagnosis of Aneurism.

The Diagnosis of aneurism is one of the most important points in

practical surgery. The following considerations will ordinarily enable

us to escape from error. Chronic abscess, and glandular or other

tumours, are the morbid states most apt to assume the aneurismal

charactei's. Often they simulate the disease very closely
; strong and

distinct pulsation being communicated by a neighbouring artery of

large size.

But— 1. Aneurism is soft and compressible from the first, and then

becomes hard by solidification of its contents. An abscess may be

soft from the fii'st, but more frequently begins with induration, and

softens secondarily ; reversing the progress of aneurism. A small,

chronic, and scrofulous abscess may be soft from the first ; and may
perhaps seem to be compressible. Situate, for example, in the groin,

in the axilla, or at the root of the neck, it may seem to disappear by

pressure, beneath the surrounding hardness ; but, on removal of the

pressure, the lively resilience of the aneurism is wanting. An enlarged

gland, or other tumour, is invariably first hard, then soft, and never

capable of being dispersed by pressure ; and, unless suppuration occur,

the softening and fluctuation do not supervene at all.

2. Pulsation is equable in aneurism. At every point, unless much

alteration by partial consolidation have occurred, pulsation is felt

equally distinct. "Whether the tumour is compressed directly down-

wards, or elevated and compressed laterally, pulsation is the same. A
solid or other swelling, not aneurismal, laid over the track of an artery,

and receiving impulse from it, has a very distinct pulsation when the

first mode of pressure is employed ; but when raised, and held by the

sides, this pulsation will be found either very faint, or altogether

absent.

3. Aneurisms of the large arteries have frequently a double impulse;

the first corresponding to the diastole of the artery ; the second taking

place between it and the following diastole, and corresponding to the

systole of the artery. Tumours which merely receive arterial pulsation

exhibit only one impulsion, isochronous with the arterial diastole.*

4. Pulsation of aneurism is felt from the first. Not so, in the case

of swellings not aneurismal. At first these are small ; and, not encroach-

ing on the vessel, they receive I'rom it no impulse. Only after some

time do they enlarge to such an extent as to be in close conlact with

llio artery ; and then they receive its pulsation.

* LiiiKPl, No. 1133, p. MO.
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5. Aneurism has expansion co-incident with pulsation. The

fingers placed firmly on the tumour diminish it more or less ; pulsa-

tion is felt increasing in proportion to the pressure employed ; and at

each impulse there is a palpable elevation of the hand, by expansion

of the walls of the cyst. A swelling not aneurism al, on the contrary,

may be elevated at each stroke of the vessel, as well as have its

apparent impulse augmented by increase of pressure ; but it has no

expansion of its entire bulk, at every point ; it is simply raised—and,

whether in systole or diastole, its dimensions are unaltered. There is

one exceptional case, however, which may render diagnosis very

difficult. If a chronic abscess, or other cyst, overlay an artery thus

;

then its pulsation will be equal in all direc-

tions, each impulse will be accompanied

with a sensation of expansion, and bruit

may doubtless be distinct. Extrication

from error, however, is still within our

power ;
especially by reference to the fourth

test. Inquiry into the swelling's history i

will inform us, that when small and recent

it shewed no sign at all aneurismal, I'ig- 182.

6. An aneurism ordinarily affords both thrill and bruit to touch and

auscultation ; and the lattei*, in the larger arteries, may be double, like

the impulse (p. 534). Another tumour may possess the bruit (p, 539),

but has not both conjoined; unless, indeed, it be the exceptional case

just stated.

7. Pressure on the cardiac aspect of the aneurism diminishes its

pulsation, bulk, and thrill
; pressure on the distal aspect has a precisely

contrary effect. Another tumour may have its apparent pulsation

similarly affected ; but the pulsation only.

8. Change of relative position affects the aneurism but little. Pull

it rudely aside, and, by impeding arterial flow, the pulsation, expan-

sion, and bruit may be diminished
; but, though diminished, they are

still there. Do tlie same to another tumour, and pulsation is gone quite.

9. Perhaps the tissues are lax enough to permit our tracing the

vessel's course with the fingers. If the tumour be aneurismal, it will

be impossible to detach it from the artery; if non-aneurismal, the

vessel will be found at all parts perfectly free. Even at the supposed

neck of the aneurism, perhaps, the finger's point may be inserted

between the tumour and arterial tube.

10. In aneurism of the extremities, the limb beneath the tumour
is shrunk, wasted, pained

; perhaps cedematous. And these appear-

ances are not so marked, if they exist at all, in the case of a tumour
which merely simulates aneurism.

Fig. 182. Section of an abscess, or otiier cyst (J), overlaying an artery (o). Tlip
aneurismal state must be closely simulated.
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Causes of Aneurism.

The disease is moi'e frequent in men than women ; and seldom

occurs before the period of puberty. In the lower animals it is not

common, except in the ass, as connected with the presence of an ento-

zoon—the strongylus armatus. These animals lie within the aneurismal

sac ; their tails being entangled in the fibrinous clots, while their heads

are free, and exposed to the cui'rent of blood.*

1. Predisposing causes.—For the formation of true aneurism, as has

already been stated, the existence of atheromatous degeneration of the

artei'ial coats is essential. The most frequent site of such degenera-

tion, and consequently of aneurism, is at the turnings of the blood's

current; whether by the natural curves of the vessel, as at the arch of

the aorta ; or by the giving off of large branches, collaterally, or in

bifurcation. The period of life most favourable for the morbid change,

is between the ages of thirty and fifty. By previous degeneration, the

elasticity and tone of the vessel are greatly impaired at the part changed

;

and the effect is usually proportioned to the extent of structural change.

At each impulse from the heart, the coats yield before the wave of

blood ; but, wanting resilience, they fail to recover themselves as

before. And thus dilatation is established and increased ; the dilata-

tion in form and extent probably proportioned to the extent of arterial

degeneration. The dilatation may proceed ; itself forming an aneurism.

Or the internal and middle coats give way ; and then aneurism more

rapidly advances, in th6 manner already detailed (p. 523). When
aneurism has been formed by dilatation only, communication between

the cyst and artery is of course wide and free ; often of the same ex-

tent as the cyst itself. "When it has resulted fi-om giving way of the

coats, the aperture is of more limited dimensions ;
usually of circular

form, sometimes no larger than a quill ; with margins well defined,

smooth, and often of great density.

Senile earthy degeneration may also induce aneurism ; but does so

much less frequently than the atheromatous. The change, it is probable,

occurs in the following way. Where the earthy deposit is gi-eatest, a

greater or less narrowing of the arterial canal is occasioned. On the

cardiac aspect of this constriction, dilatation occurs. This may itself

prove aneurismal. Or, as is more likely, the coats at this part yield

either by laceration or by ulceration ; and then the aneurismal forma-

tion proceeds in the ordinary way.

2. Exciting causes.—The more prominent of these are violent mus-

cular exertion, and mental emotion ; either of Avhich, but more especially

the former, may directly cause the giving way of the coats.

Certain occupations favour (lie disease. Those persons, for exani-

Otto's Patliol . Aniit. I>y fSoulli, p. .'!20 ; nini Monllily Jpiirnnl, .Inn. 1800, p. Vd.
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pie, who are exposed to intemperance by their vocation, as well as

compelled to undergo heavy labour which often demands sudden and

gi-eat exertion, are daily under the operation of both predisposing and

exciting causes. And, again, if the elderly and not too temperate

patient be by his calling exposed to sudden stretching of a vessel, after

prolonged relaxation of it—without hard labour, or great muscular

effort, occasional or habitual—aneurismal formation is likely to occur.

For instance, the postilion, or any one similarly circumstanced, who
has for hours his popliteal artery much relaxed in a bent position of

the limb, may by sudden stretching of the member, on resumption of

the erect posture, cause partial rupture of the coats ; and if arterial

degeneration be present, as is not unlikely, aneurism certainly super-

venes.

In some cases, atheromatous degeneration pervades the whole arte-

rial system ; and tendency to aneurismal foi'mation is in consequence

universal. Patients so affected are said to labour under the Aneurismal

Diathesis; prone not only to aneurism, but to aneurisms ; the tumours,

in such cases, seldom proving single but gregarious. The existence of

such a state is indicated by a peculiar thrilling jar of the pulse, as well

as a wiry hardness of the vessels, and an obvious cachectic state of the

patient. It contra-indicates surgical interference with any aneurism ;

however favourably adapted the tumour might otherwise seem for

operation.

Cure.

Towards this end, as already stated (p. 530), there occur :—coagu-
lation of the aneurismal contents ; reaction of the superimposed and
surrounding parts on the solidified tumour; compression, thereby, of
both tumour and artery

; probably obstruction of the latter by ex-
tension of the coagulum. The fibrin loses its colouring matter, and in

part becomes organized—where in contact with the cyst ; absorption
of the solidified tumour gradually advances

; ultimately all traces of
the aneurism have almost or wholly disappeared ; and the artery is

either permanently obstructed, and obliterated, at that point ; or—as
more rarely happens—it remains free and pervious.

The cure may be either Spontaneous or Surgical.

1. TJte Spontaneous.—The changes formerly described, as affecting
spontaneous cure, may be induced by various circumstances. 1. By
pressure on the cardiac side of the tumour. The artery may be here
compressed by the aneurism itself, it having enlarged chiefly in that
direction, and being bound down on the vessel by fibrous investments.
The arterial flow to and into the cyst is consequently moderated, and
the occurrence of solidification favoured. Or similar pressure, with
similar cflccts, may be exerted, not by the original tumour, but by
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the formation of another aneurism in the cardiac proximity. The
cure of one disease, by the establishment of another. Thus, for

example, a subclavian aneurism has been cured by the pressure of a

nascent tumour formed on the arteria anonyma. But perhaps, indeed,

it were an error to apply the term cure to such an event. A more
favourable result is the third variety of pressure ; when a tumour,

not aneurismal, and unconnected with the vessel—perhaps an enlarged

gland—compresses the artery, or artery and aneurism both, so as to

induce coagulation in the cyst. The principal disease is cured ; and
the secondary formation, the independent tumour, may be dealt with

afterwards if necessary. 2. By occlusion of the aperture of communica-

tion; independently of pressure, or moderation of the arterial flow.

A firm portion of coagulum becomes detached from the fibrinous mass
occupying the interior of the cyst, and is impacted in the aperture

;

either preventing, or greatly limiting, the arterial influx ; and obviously

favouring contraction and solidification of the tumour. The artery

itself may remain pervious or not ; more frequently it also is occluded.

To this result it is plain that a smallness of communicating aperture

is very favourable ; and were we at all times able, by auscultatory

and other signs, to ascertain the dimensions of the aperture, we might

more truly predicate, in those cases of internal tumours which are

inaccessible to surgical interference, the result of treatment with the

view of obtaining spontaneous cure, 3. By inflammation and gangrene

of the cyst; not partial, but including the whole. Gangrenous inflam-

mation of the aneurismal cyst may occur spontaneously, or be the

result of external injury. It may follow ligature of the artery ; and

then it not only involves the diseased formation, but includes the

whole limb as well, demanding amputation. But with this we have

nothing to do at present; treating not of the surgical, but of the spon-

taneous cure. If the slough include the whole cyst, and spread no

further, a fortunate issue may be predicated. The dead part separates

in the usual way ; but not until the surrounding living textures have

become densely infiltrated by fibrinous exudation ; and not until hy

such plastic exudation, all the implicated blood-vessels, including the

artery at the aneurismal part, have been consolidated. As the slough

separates, consequently, no hemoi-rhage ensues ; and healing advances

in the ordinary way. Profusion of purulent formation is the principal

danger ; when the suppurated part is large, and the patient already

low in system. Hectic may ensue. If gangrene be but partial, how-

ever, and do not involve the whole cyst, there is the greatest hazard.

On separation of the slough, the open cyst and artery will be exposed

:

hemorrhage will be great, and probably fatal. 4. By the aneurism

hccoming diffuse. As formerly observed (p. 525), if siipi)uralion or

gangrene do not occui-, the pressure of the diffuse infiltrated blood
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on the cardiac portion of the artery may so restrain its flow, as greatly

to favour the occurrence of spontaneous cure. 5. By obliteration of the

arteiy on the distal aspect. The aneurism, by making especial pressure

there, may in truth affect a result similar to that of Brasdor's opera-

tion. The vessel may be gradually and finally shut up ; and if no

collateral branch intervene between the occluded part and the opening

into the aneurismal cyst, cure will follow (p. 548).

2. The Surgical Treatment.—Spontaneous cure, by any mode, is

comparatively of rare occurrence; and is not to be trusted to in practice,

when other means are in our power. In olden times, the surgeon did

not hesitate to interfere directly and boldly. In the time of Celsus

the tumour was opened by the knife; and to restrain the fright-

ful hemorrhage, a heated cautery was thrust into the wound. Or, as

practised by Rufus and Antyllus, the aneurism was cut into and

cleared out, the vessel having been previously secured by ligature

above and below the aneurismal part. After introduction of the

tourniquet by Morel in 1674, the procedure became somewhat less

formidable ; hemorrhage being restrained by pressure above, until

the artery had been secured, at least temporarily. Or, finding these

direct modes of operation very disastrous in their result, as might well

have been anticipated, it was not unfrequently deemed expedient at

once to amputate the limb, above the aneurism—rather than encounter

certainty of hemorrhage after deligation, and probability of bleeding,

along with certainty of exhausting suppuration after the cautery.

But as the nature and treatment of disease became better understood,

this department of practical surgery improved. About the middle of

the eighteenth century, the operations for aneurism became less coarse

in themselves, and more happy in their results. In 1740, Anel

—

doubtless having become aware that, for the establishment of cure, it

is not essential that the sanguineous flow should be entirely arrested

in the part—cut down above an aneurism at the bend of the arm,

and, securing the artery there, without opening the sac, effected a

cure. Be it remembered, however, that this was an example of false

aneurism ; and that consequently the arterial coats, where tied, were
not necessarily in a degenerated state, as they must ever be in the

immediate vicinity of true aneurism. For John Hunter was re-

served the merit of really improving the operation. He, reasoning

further on the fact, that complete arrest of the flow is not essential to

cure, saw how this enabled him to seek a healthy portion of artery on

Avhich to apply the ligature ; one capable of plastic exudation, and
not prone to ulceration. He saw that it was not imperatively incum-
bent on him to tie the vessel immediately above a true aneurism,

where its coats must be diseased ; but that it was in his power to

-elect a portion higher up—removed, perhaps, to (he extent of several
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inches. Of this power of selection he did not fail to avail himself;

and in 1785, in a case of popliteal aneurism, instead of securing the

artery in the ham, lie tied the femoral near the middle of its' course.

Although the practice proved at first unsuccessful—the mode of opera-

tion, not the reason why, being defective— the soundness of the

Hunterian theory stood unshaken ; and the subsequent experience of

Desault, and others, with operations better executed, obtained for it

ample confirmation.

The original want of practical success resulted fi'om the faulty

mode in which the ligature was used. There existed in the profession

an excessive dread of injury to the arterial coats, by a small ligature

tightly applied. It was feared that they would be cut through too soon,

ere yet the canal had been consolidated ; and that the most serious

hemorrhage would ensue. Accordingly, broad tapes were tied on ;

and others were applied loosely, to be tightened as circumstances

might demand. In an over anxiety to save the arterial tissue, it was
unduly detached and manipulated, so as to cause either ulceration or

sloughing ; and thence the much dreaded hemorrhage ; the means

adopted to prevent this, turning out the most likely to insure its

occurrence.

Success depends mainly on a skilful use of the ligature ; and too

much caution cannot be used in its application. The vessel is exposed

by careful dissection, somewhere on the cardiac side of the aneurism ;

not so close as to endanger the encountering of degenerated coats ; not

so far removed, as to favour too free a collateral supply of blood still

remaining to the tumour. The external wound should be rather too

large than too small ; facility and safety of performance being closely

allied in this operation. The incisions are made with a small finel}'-

edged scalpel, used lightly. Neither directors nor blunt knives should

be employed ; for they must bruise and tear to a certain extent ; and

the simpler and smoother the cut is, the greater is the probability that

both wound and artery will assume a salutary condition. The vessel

having been exposed, its sheath—pinched up by dissecting forceps—is

opened to the extent of about half an inch ; and by repeated touches

of the knife's point, assisted by forceps, the arterial coats—looking

at last white by the insulation— are completely detached from all

neighbouring tissues ;
only however to a very limited extent ; not

more than what is barely sufficient for the passage of the needle and

ligature. The aneurism-needle should have its point neither too sharp,

to endanger wounding of the arterial coats ; nor too blunt, to render

tearing and force necessary for its jpassage. Armed with a firm,

round ligature, of silk or thread—well waxed, to facilitate applica-

tion—it is gently insinuated beneath the artery at the detached point

;

great care being taken to exclude all textures, save the arterial, from
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within its circuit ; more especially nerves and veins. Having passed,

the ligature is laid hold of, and retained, while the needle is with-

drawn. The loop of the ligature is then cut, and one half pulled

gently away. The remaining portion is secured on the vessel with a

reef knot (p. 331) ; drawn with such tightness as affords to the operator's

fingers the peculiar sensation of the internal and middle coats having

given way. One end is cut off close to the knot; the other is left

pendent. The wound is brought carefully together by suture and

adhesive plaster—leaving the protruding end of the ligature readily

amenable to both sight and touch—and is treated so as to promote

adhesion. The limb is placed in a relaxed and comfortable position,

and so retained.

In the case of deep-seated vessels, the more complicated needles of

"Weiss, Trant, &c., may be found useful ; but in the majority of cases,

the ordinary instrument, with ordinary skill, suffices.

The ligature is not interfered with until the usual period for its

separation has elapsed ; from ten to twenty days. Then its free ex-

tremity may be gently touched. If found loose in its deep part, it is

carefuUy withdrawn ; if still adherent, no pulling is employed ; we
await patiently spontaneous loosening ;

and, as in the case of dead

bone, regard it as our duty to interfere and take away, only when the

natural process of detachment has been completed.

By some it has been considered preferable to employ two ligatures,

dividing the artery between ; a modification in the deligation of arte-

ries as old as ^tius, and strenuously advocated by Abernethy.

Various points may be stated in favour of this mode of operation.

The artery retracts freely, and thereby thickens its parietes, while it

contracts its calibre ; the ligature is brought into close contact with

healthy structures ; and consequently there may be less chance of

suppuration, ulceration, and hemorrhage. Besides, it has been thought

important—especially in the case of the carotid—to avoid the double

impulse which a single ligature has to sustain ; the one direct from the

heart; the other dependent on the collateral circulation.* Most cer-

tainly, if the ordinary operation have been improperly conducted ;

that is, if in our attempts to expose the vessel cleanly, it have been
detached too extensively from its surrounding connexions—thereby

rendering the occurrence of either ulceration or sloughing more than

probable—let two ligatures be applied ; one at each extremity of the

separated portion.

The effects of the ligature, well applied, are as follows :—There is

mechanical arrest of the arterial flow at the deligated point ; throw-
ing a stress on the collateral circulation

; and, by weakening the

main current, on the distal aspect of the ligature, favouring coagula-

Chassaignac. Gaz. dea Hopitaux, Nov. 30, 1848.
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tion of the aneurismal contents, with solidification of the tumour. The
internal and middle coats are at once cut through ; the former cleanly,

as with a knife. They resile on

each side of the ligature, and the

noose of this embraces only the ex-

ternal coat. The cut surfaces of the

internal coat are kept in close con-

tact ; and, being cleanly incised, in

close apposition, and free from com-
pression by the ligature, they unite

by adhesion. Fibrinous exudation

takes place for this purpose; ex-

tending a little distance on each as-

pect of the ligature. The exudation

becomes fully organized ; and there-
" by the arterial canal, at that part,

is permanently and firmly closed.

And this process of exudation, or-

ganization, and consolidation, is

facilitated by means of a coagulum,

formed almost immediately after ap-

plication of the ligature. On the

cardiac aspect of the ligature, the

blood is thrown into a condition of

comparative stillness ; favourable

for coagulation, up to the neai'est

collateral branch. And the result

usually is, the production of a slim

and tapering clot ; its base resting on

the arterial tissue at the deligated point ; its

apex loose, and nearly on a level with the

nearest collateral branch. This—slender though

—will doubtless have the effect of removing the blood's impulse from

the site of exudation and organization, and so will facilitate completion

of the process of occlusion. Whence it is obvious how anatomical

knowledge may often be of service, in directing selection of the site of

deligation, to a point where no collateral branch is given off in tlie

immediate and cardiac vicinity. Otherwise, there might be, instead of

Fig. 183.

Fig. 184.

in most cases it is

Fig. 183. Cnrotid of a dog ; 48 hours after deligntion. Recent effects of lig.iture.

At a, the arterial coats cut across. Plasma begun around ; and a clot on either aspect

of the deligated part.

Fig. ISd. Carotid of a dog ; C days after deligation. Artery cut across. The con-

tracted ends occupied by coagulum. In the sheath, pinned out, external vessels (a) are

seen coursing onwards (o occupy tlie interior.
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remora, an increased tumult of circulation at the part which is under-

going the process of obstruction.

Plastic exudation is not limited to within the vessel. It occurs,

and more extensively, on its exterior; forming

a dense swelling of some size, within which the

ligature's noose is deeply imbedded. The highly

important, and even essential character of this

external exudation of plastic fibrin, is fuUy elu-

cidated by the experiments of Mr. Spence; from

whose unpublished drawings the illustrations

herewith given are derived. He has shown

clearly that the internal clot, so far from being,

as was supposed by Manec and others, essential

to the separation of the

ligatm'e without hemor-

rhage, is not unfrequently

wanting, when the vessel

has been successfully tied ;

the closure being entirely

effected in these cases by

the plastic exudation be-

tween the cut edges of the

internal coats, and by the

bulky fibrinous mass which

forms within and around

the sheath. It is this

external exudation which.

Tig. 185. becoming vascularized,

forms the medium whereby blood is supplied

from all the surrounding parts to the important

new formations within the external coat of the

occluded vessel ; and which, by its equable pres-

sure upon the divided ends of the internal coats,

prevents the tender adhesions within the sheath

from being broken up, even when there is no

coagulum. And hence arises an important

practical caution ; that it is not only advisable,

in ligature of an artery, to avoid unnecessary

separation of the vessel from its sheath, but rig. isc.

also that every undue interference with the soft parts around is also

Fig. 185. Carotid of a dog; 96 hours after deligation. Further advanced. The
ligature seen imbedded in a large mass of organized plasnoa.

Fig. 186. Carotid of a dog ; 13th day after deligation. The ligature detached, and
coming away in the groove formed in the organized plasma.
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greatly to be deprecated. Accoi'ding to Mr. Spence, the vessels of the

new plastic lymph are formed with great rapidity. In one instance,

in the dog, he found them present in considerable numbers sixty hours

after the operation. After a longer time, vessels begin to pass even

into the clot when this is present ; these vessels being

always in connexion with those of the sheath and external

lymph, and not proceeding, as has been supposed, from

the interior of the artery* (Figs, 184, 187).

The portion of the external coat included in the noose

of the ligature is necessarily killed, by mechanical inj ury

;

and, being dead, it must be separated. Detachment is

effected in the ordinary way ; by inflammation and ulcera-

tion. These destructive processes extend no farther on

either side of the ligature, than what is sufficient for de-

tachment of the foreign body, with the dead portion of

arterial tissue. And no accident by bleeding occurs ; for

two reasons ;—First, on account of the limited extent of

ulceration ; second, because the arterial tube has been, at

that part, and some way beyond it, completely consolidated.

Thus, the ligature, and the dead portion of areolar coat

embraced by its noose, are detached from the living texture.

There may be a slight obstacle to extrusion, from the ex-

ternal fibrinous deposit—threatening to confine, as the sub-

stitute bone often does the sequestrum ; but a slight touch

of the free end of the ligature suffices to counteract this.

On the ligature's final extrusion, the hiatus, so occasioned,

is quickly filled up by fresh exudation ; and all is consoli-

dated. A dense compact swelling, of some size, thus comes

to occupy the place of the arterial tube, at the deligated

point.

Such copious exudation and consolidation were essen-

tial, as has been seen, to prevent accident by hemorrhage

during ulcerative separation of the ligature. But now that

this event has been safely achieved, the fibrinous mass is found

gradually to diminish by absorption, and at length almost entirely to

disappear ; like provisional callus, in fracture ; the existence of any

salutary adventitious gi-owth usually ceasing with its usefulness. Ulti-

mately, so far from there being a swelling or induration at the deli-

Fig. 187.

• The first part of Mr. Spence's resoarclics may be found in the Monthly .Joiu-nal,

May 1843. The second is unpublished.

Fig. 187. Carotid of a dog ; 12th day after deligation. Vascularization of the clot,

by vessels from without. At a, the artery cut open, showing the clot ; at b, the external

vessels, coursing onwards, enter the clot at c.
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gated point, that portion of the artery is found dwindled down to a mere

thread, and the normal texture of the surrounding tissues is almost

wholly restored. Above and below the obliterated portion, the vessel's

calibre gradually tapers till the nearest collateral branch is reached j

and there the normal dimensions are usually restoi'ed. The internal

coagulura shrivels, and ultimately disappears, by absorption.

Thus it is plain, that the main object in conducting the operation

and subsequent treatment is, in truth, maintenance of a low grade

of the inflammatory process, and prevention of true

inflammation ; attainment of plastic deposit, and the

averting of suppuration and ulceration—except

what barely suffices for separation of the ligature

and its included slough.

Such are the effects of ligature on the artery

itself; when well applied, on a sound portion. And
the chief advantage of the Hunterian mode of ope-

ration is, that it enables us to select the site of

operation, with a view to the latter indication. The
effects on the tumour are, instant arrest of the pul-

sation and bruit ; subsidence as well as silence of

the swelling; and gi-adual induration of it, obviously,

by coagulation of the contents. This chain of favour-

able events is the result of the main current having

been abruptly turned aside into collateral channels.

And it may happen that the process of cure, thus

begun, proceeds rapidly to completion without even

a semblance of interruption ; but more frequently it

is otherwise. Collateral circulation existed previ-

ously to the aueurismal formation ; but it became
more full and free immediately thereafter ; and its

increase may, in the great majority of cases, be said

to have kept pace with increase of the tumour. A
third and more decided enlargement follows on per-
formance of the operation ; and the collateral chan-
nels are for a time strained, as it were, until they
have accommodated themselves to the increase of
their burden. At first the temperature of the limb Fig.isa

falls; in consequence of arterial influx being for a time actually im-
peded and impaired. But subsequently, it rises even higher than the
previous standard

; arterial circulation having resumed its wonted
copiousness, and the superficial vessels, especially, being more plenti-
fully supplied. Some of these, scarcely appreciable before, may be

Fig 188. Collateral circulation shewn in tl.e thigh. At a, the femoral artery hasbeen obliterated by ligature. '
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both seen and felt pulsating vigorously. Sometimes, the temperature

again falls beneath the standard of health.

In consequence of re-establishment of the limb's circulation, pulsa-

tion often returns in the tumour ; blood having freely come again by

the cii'cuitous route into the cyst, and into the main vessel on the

distal aspect of the ligature. The ligature never wholly aiTested

sanguineous flow there, even for a moment ; collateral circulation is

at all times too free to admit of this. It was only moderated ; and

this moderation, conjoined with removal of the heart's impulse, was
sufficient to originate the process of solidification, -and temporarily to

withdraw pulsation from the tumour. Complete ari-est of the flow is

not essential to cure ; nor indeed is it desirable. We do not desiderate

an empty condition of the aneurismal cyst, but that it should be filled

by solid contents. And, to afford a pabulum for solidification, a cer-

tain amount of circulation is expedient ; slow and dull, to favour

coagulation ; and without energy of impulse, so as to maintain no

distending or expansive effect on the cyst. If, after a day or two, the

freedom and fulness of circulation are such as to restore a diminished

impulse to the swelling, this need be no matter of surprise ; neither

let it give rise to unnecessary alarm. The chance of injury thereby

is readily obviated, by applying moderate and uniform pressure on

the part, by means of careful bandaging ; of course, beginning the

application of the roller at the furthest extremity of the limb, and

leaving no part unsupported. In a short time, pulsation again ceases

;

solidification is completed ; and disappearance by absorption advances,

in the manner formerly described.

Such is the modern pperation for aneurism, with the effects which

are expected to issue from it ; when properly conducted. But there

are both a preparatory and a subsequent treatment, of much import-

ance; neither of which can ever with safety be neglected. A patient

is not to be taken from his ordinary avocations, and at once subjected

to the operation. For some days he should be kept in a state of re-

pose ; his bowels and general secretions should be attended to ; his

diet should be restricted, and all stimulant fluids absolutely prohibited.

If there be a fulness of the circulation, or any apparent tendency to

vascular excitement, either a moderate bleeding should be practised,

or aconite or antimony given. After operation, complete quietude of

both body and mind is maintained, and every other means taken likely

to ensure a gentle and moderate state of the general circulation ; this

being obviously favourable to advancement of the process of cure.

And about the usual time of the ligature's separation, all moral and

physical causes, likely to accelerate circulation suddenly and much,

should be especially avoided. Regimen is strictly antiphlogistic. The

limb is placed and retained in a relaxed and comforlable posture. No
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severe pressure is applied to the tumour, under any circumstances,

lest suppuration or gangrene be induced ; and no pressure in any de-

gree need be employed, unless pulsation return soon after the opera-

tion ; or unless, at a later period, diminution of the tumour become

slow and unsatisfactory. Nor should manipulation of the tumour be

frequently and rudely practised ; otherwise suppuration of the cyst is

not unlikely. It is no doubt essential to watch the condition of the

swelling ; and it is satisfactory to know that pulsation is absent, that

solidification continues complete, and that diminution advances favour-

ably ; but such knowledge can be readily enough obtained, without

rude handling. All impertinent curiosity should be rigidly abstained

from by the surgeon, and strictly prohibited on the part of others.

Stimulant fi'ictions, or more direct applications of heat, may per-

haps be thought of immediately after the operation ; the temperature

of the limb having fallen considerably belov^ the normal standard.

There can be no worse practice. At this time, vital power in the limb

is very low ; and if the stimulation induce any considerable amount of

vascular excitement, as is most likely, gangrene is almost sure to fol-

low. Either let the limb alone altogether ; or swathe it gently in a

flannel roller. The temperatui'e, as already stated, of itself I'allies ;

and power, along with circulation, is gradually restored.

After deligation of the large arteries near the trunk of the body,

free venesection, perhaps repeated, is often advisable; in order to save

the important organs within the great cavities, from the evil effects of

sanguineous determination, caused by sudden interruption of the main
current. After ligature of the common carotid, for example, the lungs

are in much danger by congestion ; which may induce an apoplectic

state of that tissue, or pass on into pneumonia
; casualties, tending to

a fatal result, which can be obviated only by loss of blood.*

At one time is was a question, what period was most favourable

for operation ; and in general it was held that some considerable delay

was advisable, in order to permit the collateral circulation to have
become fully established. But it is now well understood, and gene-
rally admitted, that so soon as there is aneurism there is collateral

circulation ; more likely to prove excessive, and cause trouble and
anxiety by undue return of pulsation—than to be deficient, and induce
gangrene directly by failure of arterial supply. Gangrene is certainly

one of the dangers of the operation ; but in the majority of cases in which
it has occurred, it has probably been not the direct but the indirect

consequence ; not by insuflUciency of arterial supply, but by induction

of over-excitement; not by the fault of tlie operation, but by that of

the surgeon in his subsequent treatment. Tlie limb has been rubbed,
heated, or otherwise stimulated, prematurely and to excess. Delay is

• London and Edinburgh Monthly Journal. January 1812, p. 1.
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unnecessary, on account of collateral circulation. So soon as the

tumour is observed, it may be made tlie subject of operation
; pro-

vided other circumstances of the case are favourable. And further,

delay is inexpedient; for the older the aneurism, the larger the tumour;

and the greater its deleterious consequences on both part and system.

By operating early, we save constitutional irritation; as well as dis-

placement, interruption of function, and change of structure, in the

parts—perhaps important—adjoining the disease.

But cure may fail, even should the deligation itself succeed. Suc-

cess is not invariable. 1. There may be an idiosyncrasy of system,

whereby coagulation of the blood is prevented ; a diathesis analogous

to the scorbutic, or to that which is termed hemorrhagic. In such cir-

cumstances, the remedies tending to oppose that state are to be employed;

acetate of lead and opium, sulphate of soda, &c. (p. 345). 2. Or there

may be a want of re-active pressure and support, on the solidifying

tumour, by superimposed textures. As lias been well shown by Ms.

Porter, aneurism of the upper part of the carotid is unfavourably situ-

ated in this respect. From a want of investing texture on the pha-

ryngeal aspect, the tumour not only extends chiefly in that direction,

during growth ; but also, after opei'ation, it may fail to solidify, con-

tract, and disappear. Other aneurisms, when superficial, may labour

under similar disadvantage. Such deficiency is to be atoned for, as

far as circumstances will permit, through application of artificial pres-

sure and support, by compress and bandaging.

Other methods of treatment, which have been and still are in use,

now claim our attention. The operation of Brasdor is the reverse of

that of Hunter; application of ligature, not on the cardiac, but on the

distal side of the tumour—in its near proximity. Obstruction occurs

at the point tied ; coagulation and remora of the arterial contents take

place up to the nearest collateral branch ; and, if there be no vessel

given off between the tumour and the point of deligation, the former

will obviously be included within the range of delayed and coagulating

blood—a state favourable for origination and advancement of the pro-

cess of cure. If, however, any branch of considerable size do inter-

fere, it is equally plain that the effect of deligation will be to cause an

increased turmoil at and within the tumour, and to aggi-avate the dis-

ease accordingly. Also much difliculty may be experienced in cutting

down upon the vessel. It may have been already obliterated ; it may

be much displaced from its normal relative position ; in the great

majority of cases, as formerly stated, it is certain to be somewhat

diminished in size ; the surrounding parts may have been the seat of a

chronic form and low grade of the inflammatory process, and the vessel

may be intimately blended with condensed and infiltrated structure.
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This mode of operation, then, applied generally to aneurism, is

obviously and vastly inferior to the Hunterian. Yet its employment

is occasionally expedient. When an aneurism is situated so close to

the trunk of the body, as to preclude the application of ligature on its

cardiac side, are we to abandon all aid from surgical interference,

and content ourselves merely with medical treatment in the hope of

facilitating the accession of spontaneous cure? Instead of thus, as it

were, leaving the patient to his fate, we may practise the distal opera-

tion ; if circumstances seem otherwise favourable ; and if the patient,

after having heard an honest explanation of the risk, is willing and

anxious that the attempt should be made. In aneurism, for example,

of the common carotid at its origin, experience tells us that we need

not attempt the Hunterian operation, by ligature of the anonyma

;

that is certain to fail. Brasdor's operation, on the contrary, is not

unlikely to succeed ; inasmuch as there is a long space of the carotid

from which no branch is normally given off ; and consequently no ves-

sel is likely to intervene between the tumour and the distal ligature.

Even in favourable circumstances, however, there is always one

serious objection to this operation. In order to avoid the risk of an

intervening collateral branch, or, in other words, to secui'e obliteration

of the artery and aneurismal

sac, it is essential that the site

of deligation be not far removed

from the tumour ; and conse-

quently, there is great probabi-

lity of the arterial coats being

unsound at the point tied. Ul-

ceration and hemorrhage are

the result. And the practical

consequence of all is, that the

statistical results of this opera-

tion are as yet far from satis-

factory.

A modification of Brasdor's

operation is usually associated

with the name of Wardrop. In

my humble- apprehension, un-

der all circumstances inexpedi- Fig. 189. T-ig. I'JO. Fig. 191.

dent; because containing within itself the elements of faikire. Sup-
posing aneurism to exist in an arterial trunk, just above its bifurcation

—it is proposed to tie one of the branches only, and from that inter-

ference to hope for a favourable result. According to this system, for

example, in aneurism of the arteria anonyma, it would be held sufli-

Figs. 189, 190, 191. Hunter'H, Bra-sdor's, and Wardrop's operations exemplified.
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cient to tie either the subclavian or common carotid. Here there is a

manifest certainty of a collateral branch, and that of very great size,

intervening between the tumour and the ligature ; a circumstance, as

already seen, hostile to success.*

Temporary ligatures have been proposed ; and trial, sufficient to

establish their inexpediency, has been made by Travers, Dalrymple,

&c. Temporary application is unequal to effect, with any cei-tainty,

occlusion of the canal at the deligated point; and the disturbance and

injury done to the vessel, however short the time of application, are

just as likely to induce ulceration and hemorrhage, as if the deligation

had been permanent
;
perhaps more so, inasmuch as, besides mechani-

cal interference in application of the noose, there is added that which

is necessaiy to effect its removal.

Thiclc and fiat ligatures were at one time used, to meet the false

dread of prematui'e division of the vessel's coats ; an event of which

experience has shown there is no danger, if the tissue be in even a

tolei'ably sound condition. Draw a firm round ligature, as tightly as

you may, the inner and middle coats alone yield ; the areolar remains

entire. A greater risk is that which comes by ulceration or .sloughing

of the arterial coats, opening into a yet patent canal; plastic exudation

being either absent or imperfect. And such risk is mightily contri-

buted to by flat tapes ; their application not only entailing extensive

separation of the arterial tissue from its surrounding connexions, but

also rendering it certain that a considerable portion must slough and

separate, and that consequently no slight amount of suppuration and

ulceration—the main danger—shall be inevitable ere the foreign sub-

stance can be detached. Although the high name of Scarpa was

attached to such practice, it need excite no wonder that it has fallen

into complete desuetude ; as also the plan of interposing compresses,

of various kinds, between the artery and ligature. All such means

inci'ease the chance of ulceration and sloughing ; while, at the same

time, the giving way of the internal coat is pi*evented. This tunic,

being included as well as the others in the noose, is incapable of

plastic exudation at that part ; and must slough, inflame, and

ulcerate.

Similar objections exist to exposure of the vessel by incision, and

then, instead of deligation, applying graduated pressure directly to the

tissue, by means of Dubois' serre-nocud, or Assalini's compressor. The

practice had no success, and is obsolete.

It has been proposed to extend the principle of subcutaneous punc-

ture to the deligation of arteries ;
passing the needle around, without

any preliminary incision. By such a mode of procedure, tliore is

* Let the reader, however, judge for himself, by considering Mr. Wardrop's oM'n

statement in tlie Cj'clopicdia of Practical Surgery, vol. i. pji. 22C-23f>.
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obviously no safety for artery, nerve, or vein ; and it is consequently

quite unwarrantable.

Ligatures made of animal substance, as catgut, have been used,

and both ends cut away ; in hope of the noose becoming absorbed.

Others of a metallic nature have been employed, with expectation that

they would become encysted and quietly resident ; as bullets and other

metallic substances not unfrequently do, when lodged in the ordinary

tissues. Both forms of ligature, however, have hitherto been regarded

by Nature as foreign substances, and extruded by suppuration accord-

ingly-

Pressure, without incision. In ancient times, the surgeon who was

afraid to cut into an aneurism, and take his chance of arresting the

tlow of blood, had recourse to direct and energetic compression of the

part, with the hope of cure. The name of Guattani is chiefly asso-

ciated with the practice. Local sloughing, suppuration, or ulceration,

with severe constitutional disturbance, yet with an unclosed artery and

aneurism, resulted more frequently than a cure. Subsequently to the

establisliment of the Hunterian operation, however, its pi'inciple was

extended to the mode of treatment by pressure ; this being applied,

not to the tumour itself, nor in its immediate vicinity, but at some

distance ; at a part such as would be selected for Hunterian deli-

gation, in the hope of the arterial tissue there being in a sound

condition.

Li two ways, art may.promote cure of aneurism
; by retarding the

aneurismal flow, and so favouring consolidation of the contents ; or by
aiding the textures which overlay the aneurism, and which are, as it

Avere, continually striving to keep it down and repi-ess its growth.

The one method diminishes the expansive power from within ; the

other increases the repressive power from without. The latter cor-

responds to the old method of applying pressure; the former to the

modern.

This method was made trial of by Dubois, A. Cooper, Blizard,

&c. ; but with no satisfactory issue. The pressure was continued and
severe ; their object being to keep the tube close and impervious at

that point, and by plastic deposit to obtain its complete consolidation.

The result was, the occurrence of great pain and constitutional dis-

turbance ; followed by inflammation, ulceration, or sloughing of the

compressed parts ; exposing, or perhaps including, the vessel. The
practice found no favour with the general profession. Lately, however,
the treatment by pressure has been revived, in a more scientific form,

and witli a better success; conducted rather as if itself were not the

agent of cure, but only the means whereby spontaneous cure may be
originated and favoured. The pressure is made at a Hunterian site,

as before; but it is neither constant nor severe. By means of
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a compressor, such as invented by Signoroni (Fig. 99, p. 325)—or
by means of this other instrument, adapted from a carpenter's

clamp, and first suggested by a carpenter, Hoey, who was himself the

subject ofaneurism, and cured by this means
—a moderate degree of pressure is applied to

the vessel ; at a point where its coats may be

expected to be sound, and consequently not

prone to ulcerate from slight causes. 1'his

pressure is maintained, so long as it can

be conveniently borne by the patient; but

no longer. So soon as uneasy sensations

become at all intense, with swelling and

numbness of the limb, and throbbing in

the part, pressure is either slackened or

altogether removed. Afterwards, the parts

having recovered, it is reapplied ; again

it is removed ; and thus, by occasional

and modified use, the disasters formerly at-

F'g- 132. tendant on treatment by compression may
be altogether avoided. At the same time, circulation in and near

the aneurism is decidedly moderated, so as to favour solidification.

The tumour is not only arrested in its growth, but begins to diminish ;

its pulsation is less, and its dimen-

sions contract ; it feels harder and

less compressible ;
ultimately, pulsa-

tion wholly disappears, and indura-

tion is complete ; absorption then

advances, and the obliterative cure

is obtained, with or without a per-

vious condition of the vessel.

Instead of employing but one

instrument, and so confining the

pressure to one point, it is better to

use two or more compressors—when

circumstances will admit of this, as

in the case of the femoral artery.

One is slackened, the other screwed tight; alternately. And thus

the pressure, being as it were diffused more widely, is more easily

borne. Further, it is well also to diffuse the counter-pressure, by

Fig. l'J3.

Fig. 192. The clamp, as at one time used in Dublin
;
b, the point of counter-pressure;

a, that which compresses the artery.

Fig. 19.3. Dr. Cartc'.s instrument for compressing the femoral at its lower jyart
;

o,

the metallic girth over the thigh
;

b, the pad for counlcr-prcssiu c on the hack part of the

limli
;

c, tlie compressor
;

d, the clastic arrangement.
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placing a splint of leather or pasteboard between the skin and pad of

the instrument ; the former being first covered with soap plaster.

Or the more elegant and efficient apparatus of Dr. Carte is

employed ; the advantages of which are the accuracy of the pressure,

and the elasticity of

the compressor. The

ai'tei'y is sufficiently

operated on ; while

at the same time the

part is comparatively

absolved from irrita-

tion.

But even these in-

struments are not to

be looked upon as per-

fect. No doubt they

are doomed to give

place, and that per-

haps ere long, to some

other yet more simple.

But pressux'e isnot

trusted to alone. The

same preparatory

treatment isnecessary as before the operation by ligature. And, through-

out the whole period of treatment, absolute repose with recumbency is

maintained ; as well as antiphlogistic regimen, and all other means

likely to favour the desired beneficial change. Also, the limb below

the compressed point should be uniformly and equably supported by

bandaging, lest passive congestion and oedema supervene ; and this

pressure may from time to time be somewhat increased, on that part

of the limb which includes the aneurismal tumour.

Let no haste be indulged in. The process is ordinarily one of

weeks, not of days
; gradual, not sudden

;
interrupted, not continu-

ously progi-essive. The pressure requires to be neither great nor con-

stant; for Ave do not desire obliteration, even temporary, of the arterial

tube there; it is sufficient to moderate, not essential to obstruct, the

flow. And only by a constant remembrance that such ai'e the princi-

ples of cure by this means, will the treatment be so leisurely and pru-

dently conducted, as to ensure avoidance of the disasters to which com-

pression is liable.

Fig. 104. Dr. Carte's instrument for compressing the femoral at its upper part; c,

tlie girth for encircling the pelvis; iron rod rising oat of it; c, the working screw,

with the compressor at its end; b, the compressor; a, the clastic apparatus, engendering

tolerance of the pressure.
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The contemplated advantage of such a mode of treatment, when
properly conducted, is immunity from ulceration and hemorrhage

;

subsequent recourse to the ligature, if need be, being not precluded.

That is, should pressure fail, deligation is at least as likely to prove

successful, as if no previous treatment had been employed. The pos-

sible disadvantages are, a protracted period, and ultimate uncertainty

of cure. If improperly conducted, compression is in every point of

view inferior to ligature ; not only less certain of cure, but also even

more certain of danger at the selected part of the vessel. And it need

cause no surprise should unfortunate cases occasionally occur. But,

when well managed, pressure bids fair to supersede ligature, in at least

many cases of external aneurism
;
especially the popliteal.

The leading points of the method may be again stated. The pres-

sure is at some distance from the tumour ; moderate, and regulated

according to the feelings of the patient. It is not necessary, and it is

not our object, to obliterate the vessel at the compressed point. In

other respects the same treatment is followed out, regarding both part

and system, as in favouring spontaneous cure without any surgical

interference (p. 563).

The first successful case of the modern use of pressure occurred in

the practice of the late Mr. Todd of Dublin, in 1825. But the method

then fell again into desuetude ; until once more revived, in 1842, under

more favourable auspices, by Dr. Hutton, of the same city. Mr.

Cusack, Sir P. Crampton, Dr. Bellingham, and others, followed ; also

with success. Mr. Liston, with other London surgeons, became con-

verts to the practice ; and now, prejudice against it seems to be gradu-

ally giving way throughout the whole profession.

In 1846, twenty-nine cases of aneurism had been so treated : six

femoral, and twenty-three popliteal. In twenty-five of these cases,

cure was complete, and in all respects satisfactory. In four, the artery

was tied ;
" chiefly from want of confidence in pressure, on the part of

either surgeon or patient." In none was there any accident to life or

limb. And in contrast to this, it is interesting to refer to a table,

constructed by Mr. B. Phillips, of 171 cases of aneurism affecting the

larger arteries, in which the Hunterian operation was performed. Of

these, fifty-seven Avere unsuccessful ; all the patients, except two, having

died ; not of the disease but of the operation. And among the suc-

cessful cases, secondary hemorrhage occurred fifteen times.*

An equally interesting document is furnished by Dr. Norris, of

* Dublin Journal of Medical Science, May 1843, p. 361. Lancet, 10.52, p. 106.

Ibid. 107.S, p. 24. Ibid. 1105, p. 157. Ibid. 1186, p. 074. Britisli and Foreign Review,

Oct. 1845, p. 436. Braithwaite's Retrospect, vol. xi. p. 177. Dublin Quarterly Journal,

Aug. 1846, p. 104. Bellingham on Treatment of Aneurism by Pressure. Dublin, lS-15.

TulTuell on tlie Treatment of .A.nciirism by Compression, Dublin, 1851. Association

Medical Journal, April 22, 1863, p. 844.
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Pennsylvania.* He has arranged, in a tabular form, all the recorded

cases of ligature of the femoral artery ; and the following striking

results appear. Of the 204 examples of Hunterian deligation applied

to this vessel, fifty died ; and six of the patients who recovered under-

went amputation in consequence of gangrene of the limb. In 188 of

the cases, the operation was performed on account of aneurism ; and

of these forty-six died. In one of the successful f cases, the aneurismal

condition was reproduced, nine months after recovery from the opera-

tion ; and cure was completed by compression. In another successful

case, the tumour returned after the lapse of four years, and the patient

died after amputation. In a third successful case, pulsation returned

in the tumour, nine months after the operation ; and cure was com-

pleted by " cold and compression." In an unsuccessful case a double

femoral was found after death, while only one of the vessels was

secured by ligature. In a successful case, it is stated " the patient

recovered, but was not cured the tumour remaining " stationary,

Avith the same pulsation," a year after the operation. In another

successful case, the tumour reappeared after six months ; and was
then cured by compression. In another successful case, pulsation

was observed in the tumour five months after the operation ; the

sac then suppurated, and cure followed. In another, " the tumour

had returned to nearly its original size and force, five months after

the operation and cure was completed by compression. In an-

other, a second operation, at a lower part of the vessel, was re-

quired six months after the first; this having failed to affect the

tumour. And, in addition, a case is mentioned (not in the table) in

which amputation was performed for a popliteal aneurism, which liga-

ture of the femoral, twelve months previously, had failed to cure. In

five of the cases, phlebitis proved fatal ; in three, tetanus was the cause

of death. In twenty-four hemorrhage occui-red ; of these twelve died
;

and one of the recovered lost his limb by amputation. In sixteen

cases the sac suppurated; six of the patients died in consequence ; and
again one of the recovered suffered amputation. In thirty-one cases,

gangrene of the limb occurred (in all the artery had been tied on
account of aneurism) ; of these twenty-three died ; and those who
recovered of course retained life only at the cost of the limb's loss by
amputation.

At the end of Dr. Norris' paper, he inserts a table of thirty-seven

cases of femoral and popliteal aneurisms treated by compression since

1842. Of these thirty-five were satisfactorily cured. Of the remain-

ing two, one underwent the operation by ligature, after compression

* American .lotimal of Medical Science, Oct. 1849, p. 314.

t The term "successful" is applied to those cases whei-e dcatli did not occur in con--

sof|ncncc of the operation.
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had failed; the other " died suddenly from disease of the heart, forty-

eight hours after pressure had been i-emoved. All pulsation had ceased,"

No doubt, some surgeons have experienced remarkable success in

tying particular arteries. Mr. Syme, for example, has been very for-

tunate with the femoral. But it is more than probable that, as in

similar sequences of success in lithotomy, and other capital operations,

the progress of time will include disastrous cases, which will not fail

to bring down the result to a more ordinary average.

In tying an aneurismal artery, no skill in the operation can alto-

gether avert risk.—Of phlebitis ; for the vein usually is in immediate

apposition with the artery, and must be exposed to some roughness of

manipulation.—Of gangrene ; for impression on the limb's circulation

is inevitably both great and sudden.—Of hemorrhage, above all ; for

the artery tied is necessarily more or less altered in structure and func-

tion, and consequently prone to the asthenic results of inflammatory

change. Had there been no chronic arteritis, there had been no aneu-

rism. Pressure, unskilfully and rashly applied, is at least equally

capable of causing these risks. But pressure, employed according

to the principles now enjoined, in its modern revival, escapes

them all.

My own experience of pressure has been but limited. In one case

only have I had an opportunity fairly of putting it in practice. The aneu-

rism was popliteal; and, according to the patient's account, had been

but three weeks in existence. It filled the whole popliteal space ; and

was rapidly enlarging. Pressure was applied to the femoral, by means

of two compressors ;* alternately slackened and tightened. And, at

first, the result was most encouraging ; the tumour becoming smaller,

hard, and less pulsatile. After some days, however, pressure had

become intolerable to the patient ; and the tumour, freshly pulsating,

had begun to enlarge more rapidly than ever ;
pushing upwards in

the thigh, and growing moi-e and more superficial. The limb beneath

too, had become painful and swoln ; and, under all the circumstances,

I considered it prudent to perform deligation. This accordingly I did,

a fortnight after compression had been first begun
;
experiencing no

obstacle from the effects of previous pressure. The textures presented

their ordinary characters ; and there was no difficulty in making the

necessary isolation of the vessel. The cure Avas satisfactory. And

the case will certainly not deter me from again making trial of pres-

sure, under more promising circumstances.

In another case, of low femoral aneurism, I intended to make trial

of compression ; the patient being obviously a fi'ected with the aneu-

rismal diathesis, and in consequence unsuited for operation by ligature.

In the early application of the compressor, however, tlie skin became

* SiBnoroni's. Not so good as even tlie simple ol.inip : and much inferior to the

iiistnimpiits now in use.
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I'uffled; tuul while waiting till that should heal, the tumour suddenly

became diffuse, gangrene of the limb followed, and amputation of the

thigh became necessary. The patient made an excellent recovery till

the third week, when the stump was almost healed ; then symptoms of

pyremia set in ; and under these he quickly sank.

In a third case, one of high axillary aneurism on the left side, with

dilatation of the artery above the clavicle, and in which the attempt at

cure by deligation, as it seemed to me, must have proved certainly and

rapidly fatal, I made trial of pressure, with varying prospects of

success, but with ultimate failure.

These cases by no means tell unfavourably on the mode of cure

employed, as some interested parties have hasted to allege. An impar-

tial observer will be satisfied that, in the two last, pressure failed only

where ligature would halve proved still more manifestly unfortunate.

That pressure is to supersede ligature altogether, in the treatment

of aneurism, no one can imagine. Some patients, by idiosyncrasy,

may be intolerant even of such modified pressure as is required ; and

to some aneurisms the application of it is impracticable. There seems

every reason to anticipate that the result of experience will determine,

that some aneurisms are unsuitable for either deligation or pressure
;

absolutely incurable, by reason of universal and extreme arterial dege-

neration. And that, of the curable cases, some are suited for pres-

sure, others for deligation ; just as, in stone, patients are not indiscri-

minately subjected to lithotomy as in former years, but while some are

cut, others have the calculus removed by lithotripsy ; neither operation

being exclusively followed in the practice of any wise and thoroughly-

accomplished surgeon. And further, it will no doubt appear that there

are certain cases of aneurism, in which it were both unwise and un-

warrantable to operate by the knife, when experience has shewn that

pressure will suffice
;
just as we should be culpable in removing a stone

by wound of the bladder, which experience tells us may be safely

crushed, or removed by the urethra entire.

In reference to this subject I have much pleasure in inserting a
communication fi-om Mr. Cusack of Dublin ; a surgeon whom all must
admit to be amply experienced, and in every way specially qualified to

jadge. The date is December 27, 1849. " I cannot more fully convey

my opinion of the value of simple pressure as a means of cure in aneu-

risms of the extremities, than by just stating that I have not operated

by ligature, either on the femoral or brachial artery, during the past

six years ; and that if my nearest relation, or any friend, were unfor-

tunately afflicted with popliteal aneurism, I would not hesitate to use

pressure in preference to the operation by ligature."

IVIr. Cusack also has communicated to me the notice of dissection

in the ca.9e of a patient who had been cured of aneurism by pressure
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in October 1843 ; and who died in December 1850 of diseased brain.

The femoral artery was pervious, and of ordinary size, down to the

site of the tumour ; there its cavity was obliterated, and its coats flat-

tened out into the form and appearance of a ligamentous band. The
obliteration extended to about two inches and a quarter, occupying the

last inch of the femoral, and the upper one and a quarter inch of the

popliteal artery ; beneath this point the vessel again becoming per-

vious, and nearly of its natural size. The profunda and its branches

were of ordinary bulk; and the branches of the popliteal w^ere not above

the usual dimensions. The vein accompanying the main artery was
full of blood, but quite pervious, from the groin down to the lower

extremity of the popliteal space. Its external characters were normal

throughout ; excepting just opposite the obliterated portion of the

artery, where the coats of the vein were much thickened and indu-

rated. The internal saphena vein was large, and filled with a

fibrinous clot.

In this case the points of pressure had been in the upper and middle

thirds of the thigh, alternately ; and it is most satisfactory to have such

ample proof of the curative agent having produced no evil eflPect what-

ever on the vessels directly implicated.

One point in connexion with this mode of treatment is not to be

forgotten. In two of the recorded successful cases,—one treated by

Mr. Porter, the other by Mr. Cusack—coagulation of the aneurismal

contents, and commencement of the ultimate cure, took place several

days after apparent failure of the compression. And, in a case of

brachial aneurism, treated by Mr. Cusack, lohich had been i-eported

unsuccessful—pressure having apparently failed—it was discovered

that " very soon after she left the hospital, the beating entirely

ceased ; and there is now a very small, and exceedingly hard little

tumour, almost cartilaginous, at the seat of the old aneurism." Hence

it is deduced, as a practical rule, that when pressure seems to have

failed, and the tumour perhaps shews unwonted excitement, we arc

not at once to proceed to operation by ligature. Ultimate cure may

be already in progress.

That general vascular excitement, with apparent aggravation of

the tumour, should be followed by cure, will not appear so extraor-

dinary when we reflect, that the inflammatory state is necessarily

connected with increase of fibrin in the blood—a state fjivourable to

coagulation (p. 93). At the same time, it is to be recollected that

when inflammation has invaded the cyst, the latter in consequence

has become lacerable ; and that diffusion of the aneurism is, in conse-

quence, more probable than before.

Cold has been applied continuously to the tumour; in the hope

that contraction of the cyst and solidification of its contents would be

I
i

I

I
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thus favoured. The contemphited advantages, however, are not ob-

tained ; and danger by gangi'ene is rendered imminent.

The insertion of a seton has been tried ; and there is no need to

repeat the experiment. The certainty of danger incurred is not com-

pensated by the probable advantage.

The application of galvanism, by acupuncture, offers good results, in

certain cases. This method of cure was first proposed by Mr. B.

Phillips in 1832. Afterwai'ds, it has been successfully prosecuted by

MM. Petrequin, Ciniselli, Abeille, and others. The object is to pro-

duce coagulation of the aneurismal contents; and the agent for effecting

this—galvanism—is passed through by means of needles ; which are

partly covered with a layer of gum-lac varnish, to protect the ordinary

tissues which they have to traverse. The needles having been lodged

in the tumour, and retardation of the aneurismal circulation having

been effected by temporary pressure above, the galvanic current is set

on, of such strength as the patient is able to bear ; anajsthesia being

employed, or not, as circumstances may seem to require. " To suc-

ceed in coagulating the blood, it is necessary to introduce the needles at

opposite points, so that they may correspond with each other—to place

them in an oblique or perpendicular direction to that of the blood,

in order to oppose a barrier to its course—to cross them, in order to

render their influence more active—and to multiply them in large

aneurisms, so that a certain number of clots may be early produced,

STiflBcient to act as a frame-work for the whole coagulum. It is also

advantageous to change the direction of the currents many times, so

that the galvanic fluid may act in every way, so as to produce a mul-

titude of filaments that will extend as a meshwork through the sangui-

neous mass. In difiicult cases it is necessary to continue the galvanic

action a long time, better to insure success, even repeating the electric

applications at successive sittings."*

Patients who are intolerant of pressure, and are hostile to knife and
ligature, have by this means a fair prospect of obtaining cure of aneu-

rism. "Watchfulness is necessary, however, lest over-excitement be
induced, and suppuration or even gangrene threaten. Under prudent
and cautious management such risks are not likely to occur ; but with

imprudent haste, they are far from improbable.

Injections into the sac have been made trial of, as of tannin, tincture

of the muriate iron, &c., with a view to determine rapid and effectual

coagulation of the aneurismal contents ; as yet, however, with some-
thing considerably less than success in the object aimed at.

Amputation—not unfrequently resorted to in this disease by the old

• Britisli and Foreign Review, No. xlviii. p. 419; Monthly .lournal, Aug. 1846,

p. 150; Ibid. Nov. 184C, p. 374; Ibid. Jan. 1848, p. 521; Ibid. May 1848, Retrospect,

p. 89.
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surgeons—is still preferable to all other modes of treatment, under

certain circumstances. 1. When bone has been hopelessly involved,

during progress of the tumour. 2. "When the diffuse form of aneurism

has occurred to a great extent ; so that absorption and consolidation

cannot remedy the evil, and great as well as extensive inflammation

must occur in the infiltrated tissues. Even supposing the aperture in

the vessel to have been closed, suppuration and hectic Avould be certain

ultimately to demand amputation. And should the aperture remain

unoccluded, danger to life by hemoi-rhage would occur at an earlier

period ; with the first evacuation of purulent fluid. 3. When disease

of the vein co-exists ; impeding venous return. If by pressure or

deligation, in such a case, we at the same time impede arterial influx

—

although only imperfectly, or for a time—it will be diflicult to avert

the occurrence of gangrene, as a direct and almost immediate result.

Amputation would be demanded, on account of spreading gangi'ene
;

under circumstances which aflFord but slender hope of success. It were

better to amputate at once, and anticipate disaster. 4. When a large

aneurismal sac has suppurated, in a patient already weak. Suppu-

ration of the entire cyst is one of the modes of spontaneous cure.

When the suppurated surface is of no great extent, secretion not pro-

fuse, and the frame robust, the cavity usually fills up and consolidates.

But if the surface be large, secretion great, and the system already

worn, hectic is almost certain to occur ; of so formidable a nature as

to demand sacrifice of the limb, in order to save life. 5. When from

any cause, gangrene threatens ; of the limb ; not of the tumour only

—

for this latter, as formerly explained, may prove the means of a spon-

taneous cure (p. 538).

Casualties of the Operation.

We now come to consider the casualties that may attend on the

ordinary operation by ligature. And the foremost of these is hemor-

rhage.

Secondary Hemorrhage.—This may be variously induced. 1. By
sloughing of the arterial tissue. The artery has been too freely and

extensively detached from its surrounding connexions ; it loses both

its mechanical support, and, from imperfect nutrition, its vital power.

A certain amount of the inflammatory process necessarily follows (he

injury done in operation ; there is no sufliciency of power in the

inflaming part to resist or control ; it perishes ; and, on separation of

the slough, a gush of arterial blood discloses the open condition of ihe

artery. Thus is occasioned the earliest form of bleeding
;
occurring

within a few days after the operation. A large space of vessel being

usually opened, the floAv may prove at once fatal. More frequently,

liowever, it remits; and by repetition exhausts (he patient.
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2. By ulceration at the time of the ligature's separation
; usually

between the tenth and twentieth days. How this may occur has

already been explained ; from want of plastic exudation, on the one

hand ; and from proneness to ulceration, on the other. It may be the

fault of the artery ; the coats at the deligated point being so degene-

rated, as to be quite incapable of the required salutary change. It

may be the fault of the operation ; the coats having been too much

detached; not enough to induce sloughing; but quite enough to

carry the inflammatory process beyond the stage of plastic exudation,

into that of suppuration and ulcer. It may be the fault of the liga-

ture ; too broad and clumsy in its nature ; not dividing the internal

coat, so as to permit resilience and coaptation of the cut surfaces,

favourable for adhesion
;
and, by necessarily producing a large slough

of the included tissue, rendering a proportionally great amount of

inflammation and ulceration necessary for detachment. Or it may
be the result of accidental circumstances, over the accession of which

we have little or no control ; as erysipelas, purulent infiltration, febrile

disorder, &c. Practically, it is important to observe, that in this form

of bleeding the flow is, in the great mtijority of cases, from the distal

side of the ligature. There, doubtless, the vital power of the tissue is

more depressed than on the opposite aspect ; for the immediate effect

of tightening the ligature will plainly be, to interfere with both

nervous and vascular supply in that part of the arterial tissue. On
both sides, inflammation and ulceration must ensue ; to detach the

noose and included slough. And on that side, where power is least,

the morbid process will be most rapid and extensive; while surrounding
plastic exudation is most defective. On the distal side, the coats are

likely to ulcerate more rapidly and widely than on the cardiac ; and
while on the latter aspect the tube is shut, at and beyond the line of
ulceration, on the former it may be open and ready to bleed.

3. Or hemorrhage may be altogether independent of the ligature's

separation ; occurring either before or after that event ; more frequently
after. Abscess forms in the tissues around ; it enlarges, and includes
the vessel ; plastic exudation is interrupted

; by pressure of the abscess
ulceration is effected in the arterial coats, from without (p. 182); and
the pervious canal is opened—it may be above or below the ligature,

according to circumstances. Were the practice followed, as advocated
by some, of cutting off both ends of the ligature after its application,

and were the wound to adhere completely in its external part by
adhesion—it is very plain that this casualty would be rendered very
probable. The noose would act as a foreign substance

; after, as well
as during and before its separation from tlie living arterial tissue. It
would become the cause and centre of an acute abscess. Tliat abscess
cooped up and confined by closure of the external wound, would by

2 o
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extension implicate the vessel more and more, and too probably at

length effect an ulcerated aperture into a pervious portion. By this

time the external wound has again opened; or it may have been but

partially shut ; and the hemorrhage is free.

Secondary bleeding by ulceration is often preceded by marked

febrile accession ; a circumstance of no little interest to the practitioner,

as forewarning him of the coming danger. Sometimes enabling him

to avert it altogether ; in all cases preparing him to meet the emer-

gency. Secretion is arrested, the pulse becomes full and throbbing
;

the head is pained, the face flushed. The patient is restless, anxious

and alarmed ; and complains of a tightness about the chest. Then

comes the hemorrhage. " When unexcited he lies pale and exsan-

guine, yet at the same time excessively irritable and anxious; but

whilst under the influence of the febrile paroxysm, his face is flushed,

his skin hot and diy, his pulse tight and bounding, but affording

a peculiar sensation resembling a double beat; and it is during a

period of such exacerbation that each successive hemorrhage occurs." *

Such fever is seldom absent, when hemorrhage has taken place, and

continues by repetition (p. 341). But the first occurrence is some-

times preceded by no febrile state whatever : the flow coming with-

out any warning; perhaps seeming to be induced by some movement

of the patient, in changing posture.

The bleeding may spontaneously cease. More frequently, how-

ever—and sometimes even when active and suitable treatment has

been employed—it recurs once and again. And the patient dies

exhausted ; partly from the direct effects of loss of blood ; partly from

the disorder of system which the exsanguine state has induced.

Treatment.—In the first instance let it be prophylactic. The pre-

liminary febrile paroxysm is marked and met. Bleeding from the

arm is j^ractised, if not otherwise strongly contra-indicated ; of such

an amount, and so abstracted, as to produce a decidedly sedative effect

on the heart's action, and on the general circulation. And this

sedative effect is maintained, by subsequent exhibition of a full opiate.

Thereafter, aconite or belladonna may be advantageously used ; to

prolong and perhaps increase the beneficial effect, which bleeding

and opium in the first instance induced. By thus calming the tumult

of circulation, at the suspected point as well as elsewhere, an addi-

tional opportunity may be afforded for occlusion by suitable exudation ;

ulceration having ceased. Or if bleeding do occur, it will be in a

comparatively moderate and diminished floAv.

"When the dreaded casualty has taken place, treatment varies

according to the nature of the cause. 1. If it be according to the

first, as formerly stated (p. 560), we need have no hesitation in iy'mg

Porter.
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the vessel afresh, at a higher point ; if that be in our power. And,

at the same time, pressure is to be applied to the bleeding orifice;

exact, direct, and graduated; by means of compress and bandage

(p. 324). As a general rule, it may be here stated that the pi-essure,

if exact, need not and ought not to be severe. Exactness, combined

with moderate intensity, will be sufficient to arrest the flow, and to

induce fibrinous exudation to fiU the chasm. A higher force would

not be more effectual as a hemostatic, and would probably cause re-

newal of ulceration or sloughing in the compressed arterial tissue

;

occasioning repetition of the casualty by renewal of its cause.

2. In the second form of secondary hemorrhage (p. 560), if we are

certain that the bleeding comes from the distal aspect of the ligature,

as in most cases it does, little benefit need be expected from an addi-

tional ligature on the cardiac aspect ; and this procedure, therefore, is

not adopted in the first instance. The wound is cleared of coagulum,

and enlarged if necessary, so as to expose completely the bleeding

point ; and this is overlaid by a graduated compress, retained so as

to exert that degree of pressure which we have just seen to be most

expedient ; the rest of the limb being duly supported by bandaging.

In many cases, this will succeed ; when conjoined with general treat-

ment suitable for maintaining gentleness and tranquillity of circulation.

Should it fail ; then, as a last resource, let a fresh ligature be placed

on the cardiac aspect, by a fresh wound ; while pressure is maintained

as before. The second ligature may succeed in stanching the flow

;

but, in its turn, it may prove the cause of a second bleeding, by
recurrence of ulceration at the newly deligated part. Let tlierc be no

despair, and inactivity in consequence. So long as space permits, let

ligature follow ligature on the cardiac aspect ; and it is quite possible

that in the end success will still be ours. Examples of such persever-

ance in surgery, well rewai'ded, are by no means unfrequent.*

3. In the third form of secondary hemorrhage, let the abscess be
speedily evacuated. Then if there be room, place a ligature on the

cardiac side; and maintain direct and moderate pressure, over the

bleeding point. If second deligation be impracticable—as too often is

the case, this form being most frequent in the deep-seated vessels, as

those at the root of the neck—pressure must be trusted to alone, along
with general treatment.

Phlebitis.— Another casualty, scarcely less alarming, may follow

deligation ; inflammation of the concomitant vein. If the phlebitis

be of the worst kind— diffusely suppurative— this of itself at once

perils existence. And, supposing only the simplest form to occur

—

that which terminates in thickening of the coats, and occlusion of the

* Amongst others tlie following :—London and Edinburgh Montlily Journal, vol. i.

p. 300. Ibid. vol. iii. p. 109.
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canal at the point affected—gangrene is rendered probable ; pervading

the whole limb, and demanding amputation. This danger should ever

be boi'ne in mind when conducting the operation. The vein should be

studiously avoided, and left undisturbed ; by forceps, fingers, knife,

and ligature. As already stated, it is of much importance, as regards

the artery itself, that its tissue alone should be included in the liga-

ture's noose. And as regards the success of the operation, it is not

less important that the surrounding tissues should be uninjured ; and

of these most especially the vein. Phlebitis, once excited, under such

circumstances, will scarcely be Avithin our conti'ol, so as to avert the

evil consequences.

It may happen that, some days after the operation, both patient

and practitioner are alarmed by sudden occurrence of strong pulsation

in the wound ; not connected with the state of either the artery or the

aneurism, but entirely muscular
; intermittent, and not synchronous

with the arterial pulse. Alarm on such ground is unnecessary. In a

short time, some simple antispasmodic having perhaps been given, and

quietude maintained, the normal state is restored.

Treatment of Aneurism beyond the reach of Surgery.

Not unfrequently, aneurism is so situated as to be amenable neither

to pressure, nor to deligation of any kind. In such cases, the issue is

likely to prove untoward ; the disease continuing to advance, till death

ensue by one or other of the methods formerly noticed (p. 532). Yet

there is hope of spontaneous cure. And, further, we have means in

our power whereby that event may be favoured ; the science, not tlie

art of healing, being brought into play. Our object is to oppose the

tumour's increase, and favour its becoming consolidated and imper-

vious. The obvious mode of accomplishing such an end, is to mode-

rate circulation in general ; at the same time promoting coagulation

in the part. General blood-letting is advisable ; but not to excess,

otherwise tumult by nervous re-action will result. A full bleeding is

taken from the arm, but not to actual syncope (p. 127); and is followed

by an opiate. The sedative effect of a full bleeding is desired ; and it

is probably of some consequence also to diminish, even temporarily, the

actual bulk of the circulating fluid. Aconit6 or belladona will bo

useful in maintaining the state of depression ; the dose being, of course,

regulated by the effect produced. Food is scanty, simple, nutritious,

and non-stimulant ;
sparing, in order not to restore fuU-bloodedness ;

simple and sparing, so as not to excite the circulation ; not too mcagi-c,

otherwise a thinness of blood will result, very unfavourable to the

occurrence of coagulation, and consequently hostile to not the least

important indication of cure. A due proportion of fibrin is essential

;
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and nicety of management is plainly necessary to secure this, yet

maintaining gentleness of circulation. Acetate of lead with opium

may be given internally, in sustained doses ;
tending both to moderate

the blood's flow, and to induce coagulation, where the current is most

sluggish—within the aneurismal cyst. Digitalis, colchicum, and other

sedatives to the circulation, may also prove of service. Regulation of

the bowels is not to be neglected ; but all drastic purging should be

abstained fi-om. For, though at first a sedative effect may be thus

obtained, excitement of the circulation is almost sure to follow. Re-

pose of both body and mind is carefully enjoined. The nature and

object of the treatment are explained to the patient, and his intelligent

yet not over-anxious co-operation is thus secured. By long, patient,

and skilful perseverance, he may be rewarded by a cure ; but,

unfortunately, even under the best management, this is rather the

exception than the rule.

Treatment of False Aneurism.

The most common form being the result of wound in venesection,

at the bend of the arm, to that our attention may be directed.

Prevention of the aneurismal formation is in our power; if the

case be seen at the moment of injury, or even soon thereafter. Finn
pressure is made with the thumb over the puncture, while an assistant

is busy encircling each finger of the wounded member separately in a
bandage ; these bandages meet in the palm ; and a roller is then car-

ried from the hand upAvards, until the site of puncture is reached. A
graduated compress of lint is placed accurately over the wound ; the

compressing finger or thumb being cautiously removed for this pur-
pose. And the compress is retained securely in its place by the rol-

ler ;
bandaging being made considerably tighter there, than on the

rest of the limb. Energetic pressure, as well as accurate, is required
;

and the previous bandaging permits us to exert that with impunity.
"Without uniform support of the whole limb, even moderate compression
cannot be borne safely for any length of time. Gangrene has ensued
from the omission (p. 243). The dressing is retained, in a state of firm-

ness and efficiency, for several days ; when it may be re-applied some-
what more slackly. But it should not be altogether discontinued for

two or three weeks. Our object is to shut the arterial canal entirely,

at the wounded part; both temporarily and permanently; first by
mechanical apposition, afterwards by fibrinous exudation. And thus
all aneurismal formation is manifestly I'rustrated. Pressure bein»
accurate and effective from the first, there is no infiltration or accumu-
lation of blood in the areolar tissue, and no condensation of that into
a containing cyst. No evil consequences are likely to follow such
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obliteration of the vessel at the injured part ; and consequently it is a

needless refinement in surgery, to attempt closure of the arterial wound
only, by a more delicately conducted pressure. During such an

attempt, it is more than likely that blood will escape from the punc-

ture, and the aneurismal tumour will become duly established.

Should pressui'e fail, or should no opportunity have offered for its

employment, the tumour certainly forms. It is then to be dealt with

by operation ; by one of two methods, according to its character and

period of duration. If it have existed long—for several years—and

be of large size, and only partly compressible, it may be treated as a

true aneurism ; by deligation, on the Hunterian principle. The
humeral is tied ; pressure being at the same time employed directly

on the part ; applied in the same way as for prevention, but with much
less intensity. If, however, the tumour be recent, soft, and compres-

sible, it is to be treated by direct incision. And this is the form which

is most frequently presented ; the patient being naturally alarmed by

the pulsating swelling, and anxious that its groAvth should be arrested.

A tourniquet, or the fingers of an assistant, having been applied

to the humeral, in order to restrain hemorrhage temporarily, a free

incision is made throughout the whole extent of the cyst ;
avoiding

the superimposed vein. The coagulum is turned aside, and the aper-

ture of communication in the arterial coats looked for ; if obscured, a

slackening of pressure above gives a jet of blood, which will readily

disclose the site. By means of the knife's point, the artery is care-

fully detached from the surrounding parts ; the venous tissue being

especially avoided ; and a ligature is passed accurately, above and

below the punctured point. A full-sized probe, introduced into the

aperture, rendei-s the arterial tube more distinct, and facilitates its

isolation by dissection. If the cyst be large, dense, and compact, it

may be dissected away, either in whole or in part ; the wound being

then more favourably disposed for healing, without much, if any, sup-

puration. Then pressure is removed. The wound is approximated ;

one end of each ligature protruding. And the treatment is conducted

with a view to adhesion.

Varicose Aneurism.

A variety of false aneurism sometimes occurs, termed Varicose

Aneurism. The punctured aperture remains pervious in both vein and

artery ; the vein having been transfixed, and its superficial Avound

alone closing along with the integumental incision. The aneurismal

cyst forms in the usual manner, but with a double communication ;

deeply, on the posterior aspect, with the artery ;
superficially, with the

vein. In consequence, there is a mal-adjustment of the circulation nl

this part; arterial blood inakina good an entrance iiUo tlio vein, whereby
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distention of the latter occurs to a greater or less extent. The symptoms

are the same as in the ordinary tumour ; with the addition of varicose

enlargement of the vein, and unusual activity of circulation within it.

A peculiar thrill and bruit are at the same time readily perceptible, by

mal bruit is unusually distinct and palpable.

Treatment is the same as for the ordinary form of false aneurism ;

deligation ; either direct,

or at a distance on the

cardiac aspect, accord-

ing to circumstances.

Sometimes it may be

practicable to tie the

artery above and below i'''e-

its aperture of communication, by lateral incision and dissection
;

leaving the sac and dilated vein intact.

A similar condition may be the result of ulceration. Suppose an

artery and vein in juxta-position; as the abdominal aorta and vena cava.

An aneurismal pouch begins to form in the artery, and extends in the

direction of the vein ; the cyst becoming incorporated with the venous

coats. Ulceration occurs in both tissues ; and an aperture, more or

less free, is established between the two vessels; entailing a constant

and free commixture of their contents. Such a condition of parts, so

situated, is plainly irremediable. Spontaneous cure, by occlusion of

the aperture, and consolidation of the cyst, is possible, but not pro-

bable. Usually the result is fatal
;
by disorder of the general health,

which the faulty circulation cannot fail to produce.

Aneurismal Varix

Is a second variety ; and may also occur at the bend of the ami. The

artery and vein communicate, as in the former case ; but without any

cyst interposed; the artery playing directly into the venouff cavity.

The swelling is less, but more diffused ; the circulation is more plainly

tumultuous; thrill and bruit are more or less distinct, according to the

Fig. 195. Varicose anourism. ci, The artfvv
;

/», tlic vein
; c, tlie intermodiale cyst.

—

Sill C. Bk.i.i-

Fip. lO'i. (Mitline of varicose anetirism.

Fig. 195.

finger and ear ;
compared

by some to the noise of the

fly-wheel ofa musical box,

' by some to the purring of

a cat, and by others to the

buzzing ofa fly confined in

apaperbag; onceobserved,

easily remembered. In

other words, the aneuris-
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size of the communicating aperture ; varicose distention of the vein is

great. Painful sensations, with some interstitial swelling, attend on

the first formation. But these subside gradually, and, usually, at

length almost wholly disappear ; the morbid state remaining in all

respects stationary. The limb below the tumour is imperfectly sup-

plied willi arterial blood ; a portion of the artery's contents entering

the vein, and returning to the heart ; the limb consequently is cold,

numb, and vitally weak. By obstruction to venous I'eturn, also, passive

congestion and oedema are likely to ensue ; at least for a time. By
and by, collateral circulation having become fully established, both

arterial and venous, a healthy condition may be almost completely

restored.

In consequence of this comparative absence of inconvenience and

growth, the case cannot be regarded as one demanding operative inter-

fei-ence. Pressure is sufficient ; to repress swelling, and to moderate,

if not prevent, sanguineous intermixture. We have no hope of so

occluding the aperture. Palliation is our only object
;

repressing

growth, removing uneasy sensations, and permitting use of the limb.

Should, however, a case occur of unusual urgency, and the patient

become dissatisfied with merely palliative treatment, a direct incision

may be made on the artery ;
and, a cautious dissection having sepa-

rated its coats from the sur-

rounding parts, above and

below the aperture of com-

munication, a ligature may
—

—

— be passed and secured at

Ji'is- 197- each of these points. The

affection itself is rare; and, still more so, are examples of urgency

sufficient to render such operative interference even expedient.

Aneurism by Anastomosis ; Vascular, or Erectile Tumour.

This might have been classed with tumours, and considered along

Avith them. Yet it comes naturally in connexion with diseases of the

arterial tissue. The term denotes a diseased formation, in which the

vascular tissue bears the most prominent part.

There are varieties of such adventitious structure. 1. The capil-

laries of a portion of integument may be equably and permanently

dilated
;

producing discoloration, and but slight elevation of the

affected part. Bleeding is copious from any breach of its surface ;
by

ulcer, or by Avound. Tliis is one form of nievus, or congenital mark
;

an affection of no danger, and but little inconvenience. It may be

looked upon us rather a deformity than a disease.

2. The structure may consist chiefly of dilated veins: not ovor-

I'ig. 107. OuUinc of iiiicurismal Vniix.
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distended and merely passive tubes, as in varix ; but retentive of tone,

and energy of function ; fed by arterial branches, of somewhat corres-

ponding size and activity ;
yet the latter tissue holding but a compara-

tively subordinate part in the development of the tumour. This

morbid structure is not found in the substance of the true skin, like

the preceding, but in the subjacent areolar tissue ; of various size and

prominence
;
causing a doughy elastic swelling, of a livid hue—venous

structure appearing with tolerable distinctness through the super-

imposed integument. If breach of surface take place, hemorrhage

is profuse, and chiefly of the venous character; capable of being

arrested by pressure, without much difficulty. If an incision pervade

the mass to any considerable extent, arterial branches may be found

spouting with much activity ; but still the main stream is dark and

venous. Or the tumour may be submucous ; as exemplified by one

kind of hemorrhoid—situated partly within and partly without the

verge of the anus.

3. The third form of swelling is composed of dilated blood-vessels,

which, closely crowded together, open into each other at many points.

These openings may be of secondary formation ; the result of close

apposition in the dilated vessels. Or, more probably, they are prim-

ary ; the structure consisting of a network of dilated capillaries ; the

openings of communication being the ordinary and original inoscula-

tions, and what were intervascular spaces being now condensed into

mere fibrous bands. The whole constitutes a vascular network of

great capacity and activity of circulation
; supplied for reception of

the returned blood with large and tortuous veins, whose lining mem-
brane is plainly continuous Avith that of the abnormal vascular cells.*

Also, in the neighbourhood, are to be found the feeding arteries ;

originally perhaps twigs, now enlarged to

trunks ;
pulsating strongly, and obviously car-

rying on a plentiful and active supply. The
mass may be subcutaneous

; constituting the

true aneurism by anastomosis or erectile tu-

mour ;
varying in bulk and tension, according

as the circulation is sluggish or excited ; com-

pressible ; elastic to the touch, and indicating

its tubular structure on being pinched or

rubbed when in the flaccid state ; of a reddish hue ; in some parts

tending to livor, but not continuously so, as in the preceding form of

tumour. Or it may be submucous
; constituting the most frequent

* A full description of an example of this tissue is given by Mr. Goodsir, in the Edin.

Monthly Journal, May 1815, p. 342.

Fig. 198. Section of erectile tumour.— Cijclopcedia of Anatomy and Physiology.
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form of internal hemorrhoid. The structure is analogous to normal
erectile tissue ; but with this difference, tliat whereas in the normal,

there are periods of complete repose and collapse, tension and fulness

occurring but occasionally by local determination—in the morbid, there

is never utter flaccidity and repose. The tumour is more full and
tense at one time than at another ; yet at all times it is full and active

;

evincing an undulatory movement, if small ; when large, it may be

found pulsating, strongly and with bruit, as in ordinary aneurism.

Strictly speaking, there is no aneurism here ; but rather a simple

exaggeration of vascular tissue and function ; no degeneration of

coats, but simply dilatation ; and yet not dilatation alone, but corres-

ponding increase of function as well. The morbid formation may
supervene at any period of life ; but most frequently it is congenital

;

and, growing faster than the normal structures around it, claims our

attention at an early age. The most common situations are, beneath

the integuments of the face, head, neck, back, and buttocks ; not

unfrequently it forms on the hands and feet. The tumour pulsates,

synchronously with the heart's action ; but much less distinctly, and

with less expansion, than true aneurism. It may be considerably

diminished by equable and sustained pressure ; resuming its wonted

bulk on I'emoval of the pressure. A bruit is heard
;

dull, and rough
;

and sometimes associated with a vibratory thrill. At first the skin is

free ;
ultimately it becomes involved in the morbid structure, and

incorporated with the general mass. Sometimes the growth is slow :

sometimes, and more frequently, rapid. In all cases, bulk is tempor-

arily increased by mental excitement, muscular exertion, and whatever

suddenly and much excites the circulation.

The tumour having become superficial by involvement of the skin,

ulcei'ation is likely to occur ; and hemorrhage follows ;
profuse, and

not easily restrained ;
demanding active interference, otherwise by

repetition or continuance it may exhaust the patient. Or ulceration

may have a salutary result. If surrounded and preceded by fibrinous

exudation, the vascular structure may be consolidated ; no bleeding

taking place, even from an acute and wide ulcer. And this consolida-

tion advancing as the ulcer spreads, so as invariably to precede and

surround the breach, the adventitious structure may be altogether got

rid of; partly by obliteration, partly by ulcerative loss of substance.

Sometimes hemorrhage is vicarious in the female adult ; taking the

place of the menstrual discharge. The tumour becomes tense and

full at the return of each period ; a small fissure, or sore, forms in thai

skin ; and from this tiie blood slowly distils. Such bleeding is seldom"^

dangerous, or even excessive ; and is not to be suddenly arrested,

without means having been didy taken to secure regularity of lliQl

normal discharge. j
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Sometimes the tumour, after even rapid growth for a time, comes

to a stand ; and remains stationary, or even slowly decreases in both

size and activity. Such cases, however, are rather exceptional than

otherwise ; and the event may not be safely trusted to in practice.

The tumour may also degenerate (p. 271). That is, it may change

its character, and become of a worse kind than at first. Medullary

or melanotic matter may be deposited in and around it, or come

altogether to take its place—the original character of the growth

being entirely lost. This I have seen occur in an erectile tumour of

the cheek (p. 305).

The third form of the affection, or true erectile tumour, is

obviously not a mere deformity ; but a disease of much importance,

tending by growth and casualties to bring life into peril. The ques-

tion of Treatment, therefore, is not devoid of interest. It may be

conducted on three different principles. 1. By ixmoval of the morbid

structure.—Excision, so applicable to tumours in general, is inexpe-

dient ; the extent and activity of the component vascular tissue render-

ing that mode of removal in the highest degree perilous. To cut

into the texture of such a tumour, Avhen large and pulsating, would

be madness ; the gush of blood might prove almost instantly fatal.

To cut even wide of the diseased texture, is not always a matter of

safety. Unless the knife move cautiously, and forceps and ligature

follow nimbly after, the loss of blood will still be dangerous. The
mode of removal by excision, therefore, must be limited to those

tumours which are small—not larger than a prune—of no unusual

activity, not fed by large and numerous arterial trunks, so situated as

to admit of the incisions being made wide of the diseased structure,

and also in a locality favourable for use of the ordinary means ol

restraining hemorrhage. In all other cases, ligature is preferable.

A needle (Fig. 209 b) is passed beneath the mass, carrying a stout

ligature ; the needle is withdrawn, and the ligature left. The noose
having been cut, each portion is tied separately on either aspect, so as to

include the whole of the morbid tissue
; pulling with as tight a strain

as the ligature will bear, in order at once to kill the included part, and
save both time and pain (p. 244). If the swelling be circumscribed

and prominent, this mode of dehgation will be found very suitable.

If diffuse, a second needle and ligature may be passed at right angles

to the first, and managed in a similar way; the tumour tlien being
secured by four nooses instead of two. Or, if too flat and spread

for even this, two harelip pins may be passed beneath the base, at

right angles to each other, and left there; each extremity of each
needle protruding somewhat beyond tlie integument. Then a stout

ligature is thrown around the whole mass, and drawn tightly
; secured

beneath the protruding ends of the needles. In this way, the noose
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is made to embrace the whole of the diseased formation. Whichever
method is adopted, it is often necessary, in the case of lai-ge tu^nours,
to make a fresh application within a few days after the first, in order
to expedite sphacelation.

More complicated means of deligation may be practised.* But in
ordinary circumstances tlie simple methods now described will be
found quite sufficient.

In all cases in which the integument is uninvolved, the use of

knife and ligature may
be happily combined

;

the former being em-
ployed, in the first place,

to reflect the integu-

ment in flaps, and thus

to expose the diseased

structure naked and de-

fenceless to the needle

and ligature. In this

way, strangulation is

eifected much more ef-

fectually; the part is

killed at once, and soon

sloughs away. The flaps

are then reponed ; and,

in consequence,notonly

is the process of cure

bygranulation abbrevi-

ated, but loss of sub-

stance also is saved,

and the result is less

cicatrix and deformity :—a point of some considerable importance,

when it is remembered that the most ordinary sites of the tumour are

on the liead, face, and neck.

Sometimes the morbid structure is so diiFuse, as to render inclusion

of the whole, by one deligation, impracticable. In that case, it may

be taken away in detachments ; the operation being repeated at diffe-

rent parts, successively.

2. By diminution of the arterial supply.—When the tumour is so

• E'ergusson. Priictical Surgery, last edition, p. 163.

Fig. 199. Erectile tumour, in a common sitiiiition. The integtiment, uninvolved,

lias been rcfloctoil by flaps. Traiislixion is being completed, previous to deligation. a,

'J'Ik; larger ligature, in I liu act of being pulled tlirougli. It fdls the apcrtcrc of puncture,

preventing bleeding; and besides, bears n stronger ttraiu in the tying.
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situated ns to be remerlially inaccessible, either by knife or ligature,

this mode of treatment is advisable. When, for example, erectile

tumour occupies the cavity of the orbit, we are warranted in perform-

ing deligation of the common carotid ; and experience has spoken in

favour of the practice. Circulation is weakened in the tumour, not

arrested ; and coagulation may partially occur, causing obliteration ;

but it is more probable, that the dilated vessels merely recover their

normal calibre, and remain pervious. Immediately after the. main

artery's deligation, they are comparatively empty, and remain so until

the collateral circulation is fully established ;
and, their tone never

having been lost, they naturally contract, and accommodate themselves

to their reduced contents. By the time circulation is fully restored,

they may have become confirmed in their diminished bulk ; and the

heart's impulse being still modified, re-distension will not occur. This

salutary result is greatly favoured by free blood-letting, after the ope-

ration ; a practice in two points of view highly expedient
; first,

because protective of internal organs from congestion, as formerly ex-

plained (p. 546) ;
second, by maintaining a diminished circulation in

the part, as well as in the whole system, favourable to the desired

salutary change. At the same time, the other means, formerly

spoken of as conducive to languor of circulation, will not be neglected

(p. 563).

When the arteries which feed the tumour are numerous, deligation

of the principal trunk at some distance is not likely to prove effectual.

In such circumstances, it has been proposed to surround the tumour

by incision, so as to cut off the vascular supply; tying each vessel as

it springs ; inducing flaccidity and collapse of the tumour ; and by con-

tinued pressure, afterwards, probably causing obliteration of the morbid

tissue. Or, instead of deligation, the feeding arteries may be obliterated

by the twisted suture ; as in varix. The practice has been adopted

with partial success ; but in all situations where deligation of the

tumour is available, this is much to be preferred.

3. By effecting change of structure ; consolidating the contents of the

vessels, and obliterating their canals
;
converting by fibrinous exuda-

tion the loose tubular texture into a dense and compact mass. This

may be effected in various ways.

Pressure may be applied with sufficient intensity. Sloughing may
occur ; but if this be preceded and accompanied by dense plastic exu-

dation, no harm will result.

If the growth be small and superficial, a fine needle may be passed

beneath, and a roll of ligature applied above, as in twisted suture ; the

needle being withdrawn, so soon as the inflammatory process seems to

be sufficiently excited by compression. Formations capable of being
so treated are not unfrequently found on the bridge of the nose

; espe-
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cially in the female. And I have succeeded, by tliis method, in obli-

terating an erectile tumour of considerable size and activity, situated

on the finger.

Potassa fusa may be applied. Not intensely, so as to produce a

large eschar ; for, on its separation, there would be a likelihood of

hemorrhage; but lightly, so as to induce ulceration—imitating the form

of spontaneous cure which sometimes occurs thereby.

A hot needle, or one dipped in any caustic, may be introduced,

and moved in various directions through the mass. The inflamma-

tory process follows
; accompanied by more or less of the desired plastic

deposit. The hot needle introduced frequently and freely, so as to

traverse all parts of the tumour, is admirably suited to the minor cases

so common in young children. The result is most successful ; and

anaesthesia averts all suffering.

Or, with a like view, some stimulating fluid may be injected

through a puncture
; by means of a fine syringe, such as Anel's. This

proceeding, however, is not devoid of danger
; by the induction of

diffuse infiltration, sloughing of the areolar tissue, and grave constitu-

tional disorder. Patients of tender years have perished in conse-

quence.

A seton may be passed through the tumour ; the needle small

;

and the thread large, so as to occlude the aperture completely, and

prevent immediate bleeding. It is worn till suppuration is fully

established, with plastic exudation more or less copious, around its

track ; and if need be, one or two such may be made to traverse the

tumour in various directions.

The part may be inoculated with croton oil ;
expecting oblitera-

tive inflammation to follow. Or into a puncture nitric acid may be

dropped ;
hoping for obliteration, partly by exudation, and partly by

sloughing.

Vaccination may be performed on the part. A child having been

born with such a growth, vaccine virus, at the ordinary time, may be

inserted beneath the skin at vai-ious points of the little tumour, instead

of at the usual site. The likeliliood is that the inflammatory process,

which attends formation of the vesicle (p. 80), will have an oblitera-

tive effect on the morbid tissue. Repeatedly I have seen this mode of

treatment prove not merely sufficient but excessive in its action ; the

morbid structure sloughing, and not alone
;
causing considerable loss

of substance, and grave constitutional disturbance.

All such minor modes of treatment, however, as have been con-

sidered under tiie third head, are liable to fail
;
rendering subsequent

recourse to more stringent measures necessary. And it is prudent,

therefore, to limit their use to the minor examples of the disease.

Wlierever probability of failure is at all considerable, it is better to
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have recourse at once to that rcnieily which is certainly infallible.

The more especially as one mode of operation is usually as formidable

in the eyes of the patient and friends as another.

4. Bii amputation.—If the diseased texture involve the greater part

of a finger or toe, foot or hand, as sometimes happens, it is well at once

to amputate the affected part; due arrangements having been made

for the unusual amount of hemorrhage which is likely to occur.

The second form of vascular tumour, consisting chiefly of enlarged

and tortuous veins, is in general most conveniently treated by deliga-

tion. ^Vben small, and on an external part, however, it may be

excised.

The first form of growth, or neevus, may be excised safely enough

;

if the deformity be deemed by the patient a suSicient warrant for so

severe a measure. In the majority of cases, it will be better to con-

tent ourselves with inducing ulceration. The potass, needle, and vac-

cination, will here be found very efiicient.

Not unfrequently, what seems to be but a nzevus in the infant,

grows into an erectile tumour during childhood or adolescence.

Another form of nsevus consists merely of discoloration
; depen-

dent on a perverted condition of the pigment. Vesication may be

tried
; by the nitrate of silver, or otherwise. But, in truth, the affec-

tion is so trivial as scarcely to call for interference.

Arterial Varix.

By this term is meant a dilated and tortuous condition of an artery,

analogous to what is so common in veins. It chiefly occurs in super-

Fig. 200.

ficial vessels of a minor class ; as the branches of the temporal, and
the arteries of the fore-arm and hand. But it is a comparatively rare
affection. Relief may be obtained from gentle and uniform support,
by bandaging. "When limited and troublesome, it may be removed

Fig. 200. Arterial varix of the arteries of the palm.
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by transfixion and ligature ; as in varicose veins. Lately, I thus de-

stroyed an arterial varix, of some size and great activity, in the web
between the tliiimb and fore-finger of an artist; wlio attributed the

origin of the swelling to pressure made by habitual wearing of the

palette. Previously to deligation, I had made trial of acupuncture and

galvanism, with a view to obtain consolidation of the arterial contents ;

but in vain.
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CHAPTER XV.

AFFECTIONS OF VEINS.

Phlebitis.

By this term is understood the inflammatory process, in its various

grades, occurring in venous tissue ; an affection infinitely more com-

mon than arteritis. Chronic degeneration of the coats, on the other

hand, so frequent in arteries, is in the veins comparatively rare.

Phlebitis may be idiopathic or traumatic; the result of injury, or

unconnected with any assignable external cause. The same circum-

stances which favour the accession of erysipelas, seem also to predis-

pose to this disease.

Coats and contents are altered by the morbid process. In the

minor grades, the latter assume the solid form, and become incorporated

with the coats ; which are thickened and rendered opaque, by fibrinous

deposit. Pus may be deposited between the thickened coats; constitut-

ing abscess there. Or it may be formed in the interior of the vessel, as

more frequently happens ; either accumulating in the form of abscess,

the canal being obstructed by consolidation above and below ; or

mingling at once with the passing blood, the vein remaining pervious.

A more chronic form of the higher grade, limited to one part of the

vessel, causes ulceration and hemorrhage ; a result not so common as

in arterial tissue, and more frequently making its approach from with-

out than from within. Suppuration, on the other hand, rare in arteries,

is too common in veins.

The tendency of the inflammatory process, when developed in the

venous tissue, to extend rapidly and far by continuity, is not easily ex-

plained. At one time it was supposed that, in consequence of tliis, the

fatal issue of the more aggravated cases could be accounted for ; inflam-

mation having reached the right side of the heart, and arrested its all

important function. But experience lias shown that such is not the

case. In the great majority of examples, inflammation has stoi)pcd be-

fore the heart has been reached
; usually terminating abruptly, where a

cross current flows in upon the main, through a collateral branch. How
tiie cross branch should produce fiiis arrest, it is difficult to say; but

that it has this effect is undoubted. The extent of femoral phlebitis.
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foi' example, is likely to be abruptly limited where the sapliena joins

;

humeral phlebitis terminates where the cephalic enters.

The obscurity which at present rests upon the nature of phlebitis

forbids us, in the meantime, from making the attempt to discuss its

causes and general pathological relations. In the great majority of

cases, it is undoubtedly connected with an external suppurating Avound,

such as exists in amputation or after injury. In not a few instances,

it is also found in connection with pyemia ; and this fact has led to the

idea, that the pus developed within the vein may have been, in part,

absorbed from the exterior, rather than secreted by the tissues of the

vein itself. However this may be, it is certain that the walls of the

vein, and even the adjoining tissues, participate in the morbid process;

as is shewn by their thickened condition, and not unfrequently by the

occurrence of suppuration there. We must, therefore, treat of phle-

bitis as a distinct aifection, often combined with, and perhaps causing

pytemia, but not necessarily connected with it ; inasmuch as the af-

fection in the vein frequently stops short of the formation of pus ; and

pus, when formed, is often limited by fibrinous effusion, which pre-

vents it from reaching the general circulation.

I. Fibrinous Phlebitis.—This is the minor gi'ade of the process ;

giving no worse result than fibrinous exudation. Tliere

is pain in the affected part, increased by pressure ; and

the vein is felt thickened and hard. The integuments

are involved; presenting a broad, red streak, imme-

diately above the affected vein, and corresponding in

extent. Sometimes erysipelas is co-existent ; and then

the peculiar stripe becomes merged in the general red-

ness. The system labours under a febrile accession ;

slight, and of the inflammatory type. The venous con-

tents coagulate. The coats become thickened by

fibrinous exudation. Plasma is also found in large

quantities in the interior of the vein, and contri-

butes towards incorporation of the fibi'in of the

blood with the venous tissue, consolidating the whole

into one impervious mass. The- vessel then feels a firm,

hard, and painful cord. The limb—the lower limbs

are the ordinary site of this form of the disease— be-

neath the affected part, is more or less swoln by passive

congestion ; the result of venous obstruction. And

the areolar tissue around the inflaming vein is alsa

somewhat edematous. On the inflammatory process subsiding, ihl

cord begins to decrease ;
deposit abates, and absorption begins. Then

Fig. 201. Fibrinous Dilcbitis. a, The femoral vein, occluded by solidified contents.^

At h, the snphena enters ; and consolidation ends abruptly there.

Fig. 201.
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one of two events may occur. Eitlicr absorption may remove the

Lioagiiliim, as yet but imperfectly incorporated with the plasma, and

[he vessel's tube becomes pervious as before; a thickening of the coats

being the only remnant of the morbid results. And this is much more

likely to occur than in an obstructed artery ; for experience proves

that a vein, hard and obviously impervious for weeks, may again open

up its cavity, and carry blood as before :—an event rather too common

after the treatment of vai-ix with a view to the radical cure. Or, ob-

struction continues ; the coats and solid contents remain completely in-

corporated ; both dwindle down by uniform absorption ; the vessel's

tube is obliterated ; and itself degenerates into the semblance of a

mere thread.

Ordinary antiphlogistics, moderately applied, suffice for the treat-

ment of this form of the disease. Rest, fomentation, low diet, purging,

aconite, or antimony. Leeches are not often demanded. When
deemed necessary, they are applied near the affected part ; but not on

the stripe of red integument, otherwise erysipelas might ensue. If it

be an object to procure an open state of the vein—as, for example,

when painful oedema of the lower limb must otherwise remain, mer-

curial applications may be used over the affected part, after subsidence

of the acute stage.

II. Suppurative Phlebitis.—This is often of traumatic origin.

It may occur in one of two forms ; Limited or Diffuse ; the former

comparatively safe, so long as the character of limitation is retained

;

the latter invariably fraught with the utmost danger. 1 . Limited.—
The morbid process commencing of a minor grade, the same results

ensue as in fibrinous phlebitis. Coats are thickened ; contents are

solidified ; circulation is arrested at that point. Then suppuration

takes place ; and the pus mingles with the coagulum, which becomes

broken up. The venous coats yield to the accumulating fluid
; and,

bulging outwards, produce a fluctuating tumour ; the integuments

become more red, and swoln ; in short, the ordinary characters of

acute abscess are presented. Above and below the suppurated part

of the vein, the incorporation of coats with contents is not disturbed.

Dykes, composed of plasma intermingled with coagulum, remain
;

presenting a salutary barrier to the irruption of pus into the open

portion of the vessel, and thence into the general circulation. The
constitutional symptoms are of the sthenic inflammatory type ; more

marked than in the simple fibrinous form.

2. Diffuse.—Here there are no protective dykes ; all has given

way before acute suppuration. There is no bulging tumour ; no indi-

cation of matter accumulating, and approaching the surface. The cir-

culation was only temporarily arrested ; during the brief fibrinous

change. It is again fully restored; and pus, mingled directly and in
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in large quantity, with the blood, is carried at once into the general

circulation ; producing the most direful consequences, as if a poison

(p. 202). Constitutional symptoms, preceded by rigors, set in of the

most urgent kind ; first irritative, then typhoid, and tending to rapid I

and fatal prostration. Not unfrequently, superficial abscesses form
|

over the affected vein ; sometimes the areolar tissue there is the seat

of diffuse infiltration.

The disease may have been from the first of this kind ; then the !

symptoms too, from the very commencement, are urgent. Or the
|

limited form may have degenerated into the diffuse; the protective
'

dykes having stood for a time, but at length giving way before dis-

ruptive inflammation. In the latter circumstances, the occurrence of

change from limited to diffuse is marked ; locally, by dispersion of the

soft swelling
; constitutionally, by intense shiverings, followed imme-

diately by formidable constitutional aggravation.

In whichever way the diffuse form supervene, in the greater num-
,

ber of cases it proves fatal ; not by extension to the heart, as has been
j

already stated ; but by the typhoid symptoms consequent to, and doubt-
'

less dependent on, direct and copious admixture of pus with the circu-

lating blood. The fatal issue is usually accelerated by the formation i

of purulent depots—their most frequent site being in the lungs (p. 203).

They seem to be formed with great rapidity ; within a few hours.

Yet they are no exception to the general rule, ofinflammation being pre-

liminary to suppuration. The inflammation is present, and precedes;

differing from its ordinary character only in the greater rapidity with

which its suppurative crisis is attained. Neither are they the result

of mere conveyancing, as some have supposed. The pus of the sup-

purated vein is not carried to the heart, from thence to the lungs, and

when there simply deposited in the parenchyma. The pus is a secre-

tion from the inflamed part ; the only dii?erence from an ordinary sup-
^

puration being, the rapidity with Avhich the formation of abscess is

completed.

The precise nature of the circumstances wJiich lead to this result
]

is still a matter of uncertainty and dispute ; but tlie following may be
^

considered at least an approximation to the truth. The pus, directly ]

and profusely mixed with the blood, acts as a poison on the frame,

and accordingly the circulating system—as it were, by a self-protective

effort—endeavours to free itself from this noxious matter by elimina- .1

tion. The natural organ for such elimination is the lungs; and thither
|

the pus is sent. But as this elimination, for causes not yet fully under- i

stood, cannot take place by a simple act of secretion, there is necessarily
.

established an acute inflammatory process; which, occurring in a '

part and system of low vital power—for by this time typhoid symp-
j

toms have been fully established—attains rapidly to its suppurative
|
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crisis. Purulent foi-mation in the liver may be similarly explained
;

this organ perhaps being most likely to suffer, in the case of phlebitis

situate in the abdominal organs ; the lungs, in phlebitis of the limbs.

Explanation of the involvement of joints is not so easily afforded ;

unless we, even somewhat more imaginatively, suppose that the elimi-

nating effort, foiled in more ordinarily selected parts, seeks the aid of

a common secreting surface.*

In the treatment, our chief object is to prevent suppuration if

possible. Antiphlogistics are plied actively and early. In the robust,

a full bleeding may be taken from the arm; in most cases, local depletion

may be freely employed. Leeches are used plentifully ; in two divi-

sions ; one attacking the main seat of disorder ; the other operating on

a part of the vein as yet either entirely free, or involved only in a

minor grade of the process, and situated on the cardiac aspect of the part

chiefly affected. Our object is not only to subdue the inflammation

already risen ; but also to prevent that acute extension to which

phlebitis is so prone. At the same time, we seek to insui'e, so far as we

can, that when the affection does reach the higher point of the vein,

it may be of a subdued form, favourable to consolidation ; and that so

a dyke may be constructed, whereby pus, when it does form in the

part originally seized, may be prevented from admixture with the

circulation. Absolute repose is maintained ; of the whole body, and

more especially of the part. Hot fomentation is diligently used

;

medicated by a Aveak solution of acetate of lead with opium. Should

we succeed thus, in either preventing suppuration altogether, or in

confining it to the limited form, the event is fortunate ; the constitu-

tional disturbance is slight, life is not perilled, and the local change

can be easily recovered from. Should we fail, however, as is not

unlikely ; should suppuration not only have occurred, but be plainly

of the diffuse form—then Itlind adherence to antiphlogistic treatment is

* " If the entire pus corpuscles have been taken up by tlie venous system, they cither

reach througli tlie heart and puhuonary artery into the capillary structure of the lungs, or,

in case the purulent deposition was seated in organs whose veins formed the vena portw,
they reach through these into the capillaries of the liver. Now, as the pus corpuscles
are in general too large to pass through the fine capillary network in the lungs and liver,

it is evident that, for this reason, they must begin to stop here, to accumulate, and to

occasion a stasis as foreign irritants. These, then, form new pus depositions, whicli pro-
gressively become greater from tlie constituents of the blood, and of the parts of the tissue

capable of it. From this simple cause, it is easily explained why secondary abscesses

form so readily in tlie liver and lungs. If the pus deposited in the liver, and newly
formed, be taken up by tlie hepatic veins, tliese bring it into the heart and into the lungs.

If it be taken up from these by tlio pulmonary veins, it may be deposited in every other
organ to which the blood comes from tlie left ventricle. In this case secondary abscesses
may form in the brain, in the kidneys, in the spleen, &c. and pus may even bculscovcred
in the uunG."—Translalioii of Zimmerman, Mcd.-Clii): Review, July 1814, p. 152. The
chief objection to this mechanical view is, tliat ptis corpuscles arc not, in general, too
large to pass through the capillaiios.
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but infatuation. Typlioid symptoms are already setting in ; tlie system
already has begun to yield. The whole plan of treatment must be at

once changed
; prostrating remedies being desisted from, and stimu-

lants held in readiness for free yet cautious and skilful use. Our duty

then is to support the system, by prudent stimulation
; affording a

chance—by affording time—for safe elimination of the noxious admix-
ture, and consequent rallying of the system from its poisonous effects.

Be it understood, however, that the above system of treatment is

not applicable to all cases of the disease ; only to those which are

under charge from the commencement ; and in which the preliminary

symptoms are more or less of the sthenic type. There are many cases

seen for the first time, when that stage is past. In these, antiphlo-

gistics are never to be thought of. There are not a few, in which from

the very commencement the symptoms are altogether asthenic ; evinc-

ing rather the irritative than the inflammatory type ; and in these the

more active antiphlogistics, especially loss of blood, even at the very

outset, must be used sparingly, if at all. Should erysipelas co-exist,

it is to be regarded as a minor evil, and treated accordingly. It is,

however, an unfortunate and serious complication ; and unfavourably

qualifies the prognosis.

Blisters, applied in narrow strips over the inflamed vein, are highly

extolled by some, and reprobated by others. In this country, the

preponderating opinion seems not in their favour. They are not

unlikely to fail in arresting phlebitis, while they may succeed in in-

ducing erysipelas. If used at all, it must be with much circumspection,

and subsequently to local depletion. In fibrinous phlebitis they are

more suitable ; should chronic inflammatory disease prove obstinate.

They may have a favourable effect in removing such affection ; at the

same time promoting absorption of the coagulum and deposit—should

that be an object of desire.

In limited suppuration of a vein, the same treatment is to be fol-

lowed as in ordinary acute abscess. A free and early incision is made:

followed by fomentation, poultice, and rest. No unAvonted hemor-

rhage occurs ; the venous canal being obstructed at each extremity of

the abscess. The cavity granulates, and closes in the ordinary way.

Should incision be delayed, there is danger of the protective dykes

yielding before the pressure of accumulating pus, and of the case being

thus unfortunately converted from the limited form into the diffuse

:

from a comparatively trifling affection, into one which most frequently

terminates in death.

Seeing the importance of fibrinous dykes, it has been proposed

artificially to induce their formation, in urgent cases of phlebitis
:
by

applying potass, or other caustic, to a portion of vein on the cardiac

aspect ()( Ihc affected part. The attempt Ims failed, however, as niiglil
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have been expected ; the phlebitis induced proving not obliterative,

but suppurative; the original disease not becoming limited, but extend-

ing and still diffuse.

Such being the dangers of phlebitis, it surely follows that the

exciting causes of that disease should be most carefully avoided ; in

other words, that we shun interference with the venous tissue in

operations as much as possible ; and that more especially deligation

should be withheld. A certain amount of true inflammation must

follow, to throw oflT the noose ; and it is not unlikely to spread, at once

establishing the worse form of the disease (p. 339). Surgical opinion,

no doubt, is divided upon this subject. One class of practitioners have

no dread of tying veins, and do not hesitate to do so, when venous

hemorrhage is at all troublesome. Another, possessed of a salutary

fear of phlebitis, withhold the ligature, unless under circumstances of

the most extreme urgency ; and at all times are chary of disturbing

the larger veins, by knife, finger, or forceps. In the latter class I

would beg to be included. Surely, if we err at all, it is well to do so

on the side of safety.

It should also be borne in mind, that the air of hospitals predis-

poses strongly to the occurrence of phlebitis ; and that therefore, in

public practice, we should be especially careful of interference with the

venous tissue. Another duty is very plain ; that we abstain from

over-ci"owding of wards, and take every other means in our power to

avoid induction of noxious atmospheric influence.

Varix.

By tliis term is understood an enlarged, elongated, and tortuous

condition of the veins of a part
;
usually superficial. Dilatation is

not uniform but bulging ; and is usually greatest at the site of the

valves. These, no longer proportioned to the enlarged calibre, have
become inoperative

; they exert no influence on the circulation ; and
ultimately shrink and almost disappear ; in obedience to the general

law that what is useless is taken away. The coats are not attenu-

ated ; but, on the contrary, are thick and rigid. Not improbably they

have undergone a chronic form of phlebitis, of a very minor grade

;

analogous to that chronic arteritis which induces degeneration of the

arterial tissue favourable to aneurism (p. 521). And this supposition

is strengthened by the circumstance, that the disease seldom occurs
till after adult age. "When so affected, the altered tissue becomes
peculiarly pi'one to acute inflammation.

The limb beneath is liable to oedema ; and its vital power, as well
as its ordinary function, are more or less impaired. It is prone to

assume the inflammatory process on its surface ; and this tends to
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ulceration (p. 232). The ulcer, spreading, may perforate the vein ;

and troublesome hemorrhage ensues. Pain and a sensation of weight

usually attend, independently of ulceration ; and sometimes neuralgic

pains occur in the part affected.

The direct cause of varix is whatever obstructs venous return ; for

example, pressure on the venous trunk above, as by

distended rectum, enlarged uterus, or any other

tumour. As already stated, a predisposing cause is

probably in operation
; namely, venous degenera-

tion, somewhat similar to the chronic arterial change

favourable to dilatation of that tissue.

The parts of the venous system most frequently

affected are—the superficial veins of the lower

limbs, and of the abdominal parietes ; the veins of

the spermatic chord ; and the lower hemorrhoidal

veins, at the verge of the anus. Sometimes varix

occurs in the upper extremities, in consequence of

sudden and violent muscular exertion. It may be

that, at one or more points, the venous coats have

partially given way ; and obstruction has followed

at the yielded part.

Treatment.—A spontaneous cure may result, by

accession of fibrinous phlebitis in the affected veins ;

their canals becoming consolidated, and constituting

a hard indolent swelling, which, by absorption,

ultimately disappears (p. 578). The blood finds

another outlet, by a collateral route. Like the

spontaneous cure of aneurism,

however, this is not sufliciently

frequent to allow of its being

trusted to in practice. Cure

must be sought, not merely

It may be palliative or radical.

1. Palliutiue.—^GM'mg in mind what was formerly stated regard-

ing the propriety of not unnecessarily interfering with the venous

tissue by operation, and also remembering that varix is in most cases

rather a deformity and inconvenience than a disease of itself danger-

ous to life, it will be readily understood how this mode of treatment

should be regarded as the more generally applicable. It consists in

removal of the cause, and in affording sui)port to the dilated veins.

The rectum is emptied, and kept habilually clear, by suitable laxatives

:

and if other compressing ngcnls are in force, they loo must be

removed, so far as may lie in our power. In the case of pregnancy,

Fig. 202. Varix of the veins ol' tlie log.

Kg. 202.

hoped for.
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we must patiently wait for the natural relief by parturition. If

hepatic derangement be indicated, the suitable remedies must be

employed.

The erect posture should not be long maintained at any one time.

And uniform support of the affected part is to be afforded, by bandag-

ing or a laced stocking—or by what is better than either, in most

cases, an elastic stocking ; well fitted, and tight enough to diminish the

venous calibre and volume of blood; not only preventing increase of

the disorder, but giving an opportunity for contraction and partial

recovery, should sufficient tone remain
;
yet slack enough to admit of

motion, and obviating undue constriction of the limb.

If the patient do not grudge the leisure and confinement, more active

measures may be adopted. Maintaining the recumbent posture, pres-

sure maybe applied with more intensity, and without chance of inter-

ruption ; as by the starched bandage, or by encasing the limb in a

mould of gypsum. After the perseverance of a week or two, the dress-

ings may be undone ; with the hope of finding not a mere temporary

alleviation, but perhaps a permanent and effectual cure
;
partly by

obliteration, partly by restoration of the normal calibre and tone.

It is no uncommon thing for life to be brought into peril, or even

lost, through a simple varix. Suppose, as often happens, that a patient

in the lower ranks, much in the erect posture, and following a laborious

avocation, has a varix of the leg, with ulcer of the superimposed integu-

ment. Suddenly, the vein may give way, by ulceration ; or a knife,

hatchet, or other tool, makes an accidental wound. Profuse hemor-

rhage occurs; much blood may be lost in a few minutes; the patient

faints ; ineffectual means are taken by the bystanders to arrest the

bleeding ; he recovers ; the hemorrhage returns
;
and, by its repetition,

he may be fatally exhausted ere surgical aid arrive. Many lives might

be saved, were it more generally known that, in all cases of venous

hemorrhage, gentle but accurate and steady pressure of the finger or

thumb, on the bleeding point, will effectually restrain the flow.

2. The Radical Cure.—This depends on effecting obliteration of the

affected veins. They may be directly incised, and compressed. Sup-
puration of the wound necessarily follows ; and if it heal kindly by
granulation, obliteration ofthe venous cavities will doubtless be obtainpd.

Or a portion of the vein may be excised ; and pressure may be applied

to each cut extremity, so as to restrain bleeding, and favour fibrinous

occlusion. Or the vein may be cut down upon, and encircled by a

tightly drawn ligature ; as if it were an artery. All these three modes
are doubtless perfectly equal to the obtaining of the desired oblitcrative

result; but ample experience has shown, that the inflammatory process

seldom ceases short of suppurative phlebitis; and that this not unfre-

riucntly assumes its worst and most dangerous aspect. Many patients,
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endeavouring to free themselves Irom the iaconveuience of a mere varix,

by such means, have lost their lives, by the induction oC diffuse suppur-

ative phlebitis. Deligation is obviously inapplicable ; a certain amount
of suppurative inflammation of the vein must inevitably follow, and is

very apt to spread (p. 339).

If incision be attempted at all, it ought not to be direct, but by tlie

oblique and subcutaneous method of punctui'e ; so as, if possible, to

avoid inflammation and suppuration in every part of the track of the

wound. Pressure is required afterwards, to restrain the escape of

blood and prevent infiltration of texture. Let not this be severe; a

very moderate degree, if applied and maintained with accuracy, is

sulBcient to arrest venous flow ; and severity, coming after wound, is

certain to induce what we wish to avoid—true inflammation. This

method was at one time practised by Brodie, but with indifferent suc-

cess. Now that the principles of subcutaneous section are better

understood, the execution might be more skilful, and the issue more

prosperous. But still two difficulties must remain
;

first, the risk ol'

inflammation, and danger to life thereby ; second, the chance of speedy

healing of the wound, the vein at once uniting and resuming its un-

broken flow, just as before the operation.

Modern experience and opinion are decidedly in favour of two

other modes of treatment ; cauterization, and application of the twisted

suture. The most convenient mode of applying caustic, is in the form

of what is termed Vieivia paste
;
equal parts of quick lime and potassa

fusa. An incision is made through the skin, over that part of the vein

which we wish to obliterate ; and a few minutes are permitted to pass

unoccupied, that capillary oozing of blood may cease. Then, the sur-

rounding textures having been protected by a piece of lint, with an

aperture in its centre—the aperture corresponding to the exposed part

of the vein—a portion of paste is applied in contact with the venous

tissue, and there retained ; either permanently, or only for a time,

according to the size of the portion applied, and the extent to which

we wish to make the eschar. The object is to produce a complete

slough of the venous coats ; to be followed by a surrounding areola of

sthenic inflammatory process, giving fibrinous exudation ;
whereby

the venous canal may be obstructed permanently, for some distance

above and below the cauterized point. And then the suppuration and

ulceration, necessary for detachment of the slough, are not likely to

extend beyond the mere vicinity of the dead pai-t.

This cauterization may be employed in two ways. It may be

applied to a sound part of tlic great venous trunk, above the varicose

brandies ; to the saphona in the thigh, for example, in the case of

varix of the log ; pressure being at the same time used to tlic dilated

veins. The effect of obslriiclion above is expected to be, tliat llic blood
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will seek another channel ;
collateral, or in a deeper plane ; and that

consequently the affected veins, much disburthened, and now compa-

ratively idle conduits, may have an opportunity either of recovering

their calibre and tone, or of being obliterated by consolidation. Or

the caustic may be applied to the dilated veins themselves, at various

points, so as to ensure obliteration.

For some days before the caustic's use, the patient should maintain

recumbency, and other-wise undergo the same preparatory treatment

as for operation on account of aneurism. During the whole pro-

gress of cure, recumbency, antiphlogistic regimen, with absence of all

excitement, muaX be observed
;
and, at the time of the slough's separa-

tion, precaution should be doubly vigilant. At this period, were the

patient to get out of bed and walk about, or indulge imprudently in

diet, hemorrhage—great, and perhaps fatal—might possibly ensue.

And further, that being the period of inflammation and ulceration of

the venous coats, for detachment of the slough, such imprudence might

very probably lead to extension of the phlebitis ; a greater danger than

even that by loss of blood.

It is also to be i-emembered that, independently of all immediate

risk, the caustic sores may prove indolent and slow to heal
; perhaps

becoming a source of greater inconvenience than the original malady,

on account of which they have been incurred.

The twisted suture is applied directly to the affected vein, in the

following manner ; and is generally preferred, as the simpler and safer

Fig. 203.

mode of treatment. A needle, such as used for harelip, is passed
beneath the vein ; and round it a silk or thread ligature is twisted, so

as to completely obstruct the venous canal at that point, and compi-ess

the coats with some power against the needle. This application is

permitted to remain undisturbed for some days. Should much pain,

swelling, and redness occur, then the needle is withdrawn ; the vascular
excitement is sufficient for occlusion ; and it would be imprudent to

seek a higher grade by continuance of the exciting cause. If, however,
no uneasiness be complained of, beyond what is ordinary and desirable,

Fig. 203. Obliteration of varicose vein?, at tlirec poinls. Tlic radical cure.
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the needle may be permitted to remain undisturbed, until it becomes
spontaneously detached by ulceration. For, in those cases in which the

application has been but temporary, experience has shewn that renewed

circulation is liable to occur, at the part supposed to have been obli-

terated. And, accordingly, it is well to apply the ligature very gently

at first, so as to avoid all risk of being compelled to remove the appli-

cation. It is better that the threads should be so slack as to render

the progress even tedious, than that tightness should either induce

dangerous inflammation, or render it expedient to risk an abortive result

by premature removal.

Points of suture are applied, in this way, at various parts of the

dilated vein, or veins ; so arranged, as to site and number, a.s most

favourably to conduce towards the obliterative result. The same pre-

paratory and attendant treatment is necessary, as for the remedy by
cauterization. And let it ever be remembered, that there is not only

greater risk from, but greater probability of, too much than too little

of the inflammatory accession. As already stated, a varicose vein is

more prone to acute inflammation, than a vessel previously in all

respects healthy.

Should erysipelas attack the part, the needles are at once withdrawn.

And the anti-erysipelatous treatment behoves to be especially alert;

seeing that by its invasion suppurative phlebitis has been rendered very

imminent. My own experience would dissuade fi'om the use of nitrate

of silver, except in the very mildest cases (p. 356). I think I have

seen it determine phlebitis, by a kind of metastatic action.

In whatever way radical cure is attempted, the erect posture and

laborious avocations ought to be very gradually resumed ; and uniform

support, by an elastic bandage or stocking, should be afforded to the

affected parts for a long time after. Otherwise, return of varix, even

in the same vessels, is more than probable. For the venous tissue in

no respect more widely differs from the arterial than in this—a prone-

ness to resume the open state, after apparently complete occlusion.

And though the shut vessels remain unaltered, their collateral neigh-

bours, now busy in the dropped I'unction of the others, are very apt

to assume the varicose change.

And again, let it be well understood that the risk, by phlebitis,

attendant on the simplest and best of these methods of radical cure, is

not slight; that, therefore, both patient and surgeon should rest con-

tented with the palliative mode of treatment, unless in those cases in

which the inconvenience is great, and obstinate and serious ulceration

attends, perhaps with hemorrhage ; and that, under no circunislances,

ought the surgeon to undertake the operation, far less (o urge it, unless

the patient be made fully aware of the amount and kind of risk which

is necessarily encountered.
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Phlebolites.

By this term is understood earthy concretions which form in the

coagula of obstructed veins ; sometimes merged in tlie substance of

subsequent solid enhirgement, more frequently constituting small hard

swellings of their own. The only remedy is by excision.

Entkance of Air into Veins.

This is a casualty of a most alarming nature ; and may occur during

operations which implicate section of the larger veins. In wounds of

the lower part of the neck and of the axilla, a venous orifice is apt to

become gaping, or "canalized," during deep inspiration; and then

atmospheric air will enter in greater or less quantity.

Certain circumstances favour the accident's occurrence. 1. The

site of the wound. The lower part of the neck, and upper part of the

thorax, are the most dangerous localities. 2. The condition of the

venous coats. If thickened and rigid, by chronic deposit, they tend

to remain open when cut ; like an arterial tube rather than a venous

}

a condition most favourable to the air's entrance. 3. The state of the

surrounding parts. These may be dense and consolidated, so as not

to permit contraction of the venous orifice
;
maintaining it widely open,

as in section of the hepatic veins. Or spasmodic contractions of the

muscles may have a similar canalizing effect. 4. The degree of traction

made upon the vein. The vessel, if loose when cut, is not so apt to

gape, as when tightened by pulling ; as it often may be, at the time of

section, in the extirpation of tumours. 5. The form of wound in the

vessel. The vein, if completely severed, is likely to collapse. If cut

only partially, and in a transverse direction, while by traction it is

made tense, the aperture cannot choose but gape. 6. Position of the

part operated on. If relaxed, collapse of the venous orifice is favoured;
if, on the contrary, placed on the stretch, as usually is the case to a
greater or less extent, to facilitate dissection, canalization is rendered
more likely. 7. The position of the vein in the wound. A large vein
punctured, and situated in the angle between two flaps of a wound, is

probably made to gape at each opening up of the incision.

Canalization of the vein, combined with deep inspiration, is all

that is required ; and it is consequently matter of surprise, that the

untoward event should not be of more frequent occurrence. The symp-
toms which denote it are as follows:—A noise of air, in motion throu"-h

a narrow space, is heard ; sometimes hissing ; more frequently of a
lapping or gurgling sound. This is immediately followed by a con-
vulsive struggle; often preceded by a sudden exclamation of impend-
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ing danger or deatli. A " churning noise is licunl in tlie heart, syn-
chronous with the ventricular systole;" and the hand applied to

the chest "perceives at the same time a peculiar bubbling, thrillin'^,

rasping sensation, occasioned by the air and blood being, as it were,

whipped together" within the ventricle.* If but a few particles of

air have entered, the alarming symptoms pass away, and the patient

rallies. If, however, the entrance have been copious, convulsions con-

tinue ; syncope occurs, and is permanent. In some cases, death has

proved quiet and rapid, as if by simple syncope ; no convulsive move-
ments having taken place. In most, it is a struggle to the last.

For some time after respiration has ceased, the heart continues to

beat; it is the ultimum moriens, in this- instance. It might be supposed

that the air distending the heart, would clog its action ; and that

death would begin there. But it is not so. The mode of death would

seem to be the following:—The blood, becoming mingled with air,

assumes a frothy charactei', in the right ventricle, and thence is sent

through the pulmonary artery; but is more or less arrested in the

pulmonic capillaries, or terminal branches of the pulmonary artery, in

consequence of the right ventricle being unable to overcome the mecha-

nical obstacle presented by air bubbles in these vessels. The quantity

of blood transmitted through the lungs, for the systemic circulation,

grows less and less ; according to the increase of obstruction and arrest

in the lung's capillaries. The supply to the head is inadequate to

afford due stimulus to the nervous centre, and syncope results. If

circulation be not restored, the syncope continues ; the respiratory

movements then cease, and life becomes extinct; the heart last failing

in its action, from want of its necessary stimulus, the blood.

When operating in the dangerous localities of the neck and

trunk, care should be taken to prevent this accident. The chest and

abdomen may be tightly bandaged, previously to the commencement

of the operation, during its pei'formance, and for some time after its

completion ; to prevent deep inspiration—the state most favourable

for the air's entrance. But the employment of anajsthesia may secure

a like favourable tendency, more simply, and with equal certainty.

The larger veins should be avoided as much as possible by the knife

;

and when cut, of necessity or by accident, means should instantly be

adopted to prevent the occurrence of those circumstances which are

favourable to canalization. Perhaps the most effectual means is to

shut the orifice by an assistant's finger, until the operation is completed.

If deep inspiration, canalization of the cut vein, and access of air, be

all prevented, the patient is safe—at least from this danger.

Air having entered, as indicated by the peculiar noise, and the

alarming symptoms which immediately follow, iijgtant and firm pres-

• Edinburgh Medical and Surgical Journal, January 1844, p. G. Kricliscn.
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sure is to be made on the venous orifice, or orifices, and accurately

maintained, so as to prevent further ingress. The application of

ligature should be avoided if possible ; and when there are plenty of

assistants, its use can never be imperative. Then, our attention is to

be directed to prevention of the fatal result. The first indication is, to

maintain due exercise of the cerebral functions, by furnishing, if

possible, a suitable supply of arterial blood. For this purpose, we
must husband the small available systemic circulation ;

determining it

to the head, and leaving the rest of the body for a time but barely

supplied. The patient is to be placed recumbent, vyith the head lov^^, as

in ordinary syncope (p. 335); by compression of the abdominal aorta,

and both axillary arteries^ the blood is limited in circulation to the upper

part of the body
; or, if obesity render pressure on the aorta difficult,

both femoral arteries are to be compressed. The second indication

is, to maintain the action of the heart, by artificial respiration, and

fi'iction at the prtecordial region
;
thereby affording time and opportu-

nity for removal of the obstruction in the pulmonic capillaries, and

consequent restoration of the normal circulation. Should we thus

succeed in averting the immediately fatal result, means naust be taken

to prevent or moderate the accession of inflammatory affections of the

lungs, which are apt to ensue.

Air forcibly injected into a vein, as by insufflation, produces death

almost instantaneously. In this case, death commences in the heart,

which is distended and paralyzed by the large amount of air forcibly

intruded. Such an event is not likely to occur, however, in the

human subject.
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John Reid's Anatomical, Physiological, and Pathological Memoirs, Edin. 1849.
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CHAPTER XYI.

—— I

AFFECTIONS OF THE LYMPHATICS.
;

Angeioledcitis.
I

Angeioleucitis, or Lytyvpliangitis, is of very frequent occurrence. It may
appear without any appreciable cause ; more commonly it is the result

of external injury. The superficial lymphatics are most frequently
\

involved. And the inflammatory process seems, in the great majority
j

of cases, to be connected with absorption of deleterious matter
;
either

j

from without, or generated in the part as a product of the disease.
|

If a wound exist it becomes inflamed ; and the affection ha.s a ten-
[

dency to the erysipelatous character. Painful sensations shoot upwards ;
]

and streaks or bands, of a bright redness, appear on the previously
I

sound skin ; not necessarily continuous with the original inflammatory

process, but perhaps at some distance from it; tortuous, irregular, and
;

intersecting each other, so as to form small islets of skin yet unaffected;
j

following the course of the superficial lymphatics ; and dependent on
j

an erythematous condition of the skin above the inflaming vessels,
j

Sometimes the limb presents an appearance as if attacked by slight
j

erysipelas, at many unconnected points. The pain is hot and burning,
'

and increased by pressure ; and the vessels feel hard and corded.

Swelling is usually considerable, often great ; and affords a spongy •

sensation. The red streaks extend upwards, often with much rapidity;

sometimes continuous throughout ; but not unfrequcntly tlie skin

shews intervals of apparent immunity. The ganglia, in their course,
^

become involved ; and swell acutely and painfully. Very frequently '{

erysipelas supervenes ; the distinct streaks of the angeioleucitis then

becoming merged in the continuous redness of the new disease.
^

The general symptoms are usually ushered in with rigors, and at
|

first evince the true inflammatory type. Sometimes a simply febrile *

state, as in erysipelas, precedes the appeai-ance of local disorder. As
\

the latter advances, the inflammatory type of the constitutional symp-

toms is more or less rapidly departed from ;
and, in the great majority

of cases, at all severe, the irritative or typhoid characters are ultimately i

developed. Sometimes such is the type of the general disorder from
|
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the beginning ;
dependent partly on previous weakness of system

;

partly, as in all advanced cases of the disease, on the introduction of

deleterious matter into the circulating system— a product of the

inflammatory process.

Resolution may occur; the process stopping short of suppuration;

and the part gradually recovering from acute infiltration. Or the

affection, either originally or secondarily of a chronic form, may cease;

and yet resolution may not ensue ; the part remaining indurated, and

absorption of fibrinous deposit taking place very tardily, if at all. Or

the process, acute, proceeds to suppuration ; and this may occur within

the vessels, or in the areolar tissue exterior; usually in both. In

the former situation, the existence of pus is not so readily detected as

in phlebitis. There is no fluctuating swelling; but there is the

accession of a similar train of alarming typhoid symptoms, dependent

doubtless on the same cause—the admixture of purulent or puriform

secretion with the general circulation. External suppuration is indi-

cated by the ordinary signs ; sometimes assuming the character of

abscess, or of a chain of abscesses ; more frequently, perhaps, the

matter is diff'usely infiltrated, the general symptoms becoming aggra-

vated in consequence. In unfortunate cases, the fatal issue is doubt-

less attributable to suppuration ; more especially that from the vessels

themselves.

Treatment is in the first instance actively antiphlogistic ; but

under the same restrictions as inculcated in the case of phlebitis (p. 581).

In addition to the ordinary means, of leeching, rest, regimen, purging,

&c., much relief is often obtained from assiduous application of a hot

and weak solution of acetate of lead and opium to the part affected.

When external suppuration occurs, whether diff"use or limited, the

matter should be evacuated by early and free incision. In the chronic

form, threatening to leave induration, blistering is advisable. In acute

and aggravated examples, the same principles must guide as in the

analogous case of phlebitis
; support of the constitution, mitigation of

the symptoms, and hope in the system's effort at revulsion and
recovery. In those cases in which the constitutional disorder is from
the first asthenic, active antiphlogistics are never expedient.

Not unfrequently, erysipelas, phlebitis, or even both, co-exist.

Such addition renders the prognosis unfavourable ; and demands
modification of treatment, to suit the circumstances of complication.

Inflammatory swelling of the lymphatic ganglia, as already stated,

attends the spread of angeioleucitis. But, besides, it often occurs

independently of such preliminary disease ; the result of excitement

;

either direct or conveyed from a distant part; and connected or not
with absorption of deleterious matter. Simple strain, or ulcer or

2 Q
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wound of the foot, for example—as well as direct injuiy of the part

itself—often induce acute inflammatory swelling of the inguinal glands;

and the same parts are quite as frequently affected in an inflammatory

process, more troublesome if not more intense, from ulceration of the

penis of a specific kind, accompanied by absorption of venereal virus.

The swelling is rapid, prominent, and very painful ; attended wilh

more or less constitutional disturbance, of the inflammatory type.

The bulk mainly depends on infiltration of the parenchyma, or ordi-

nary areolar tissue of the gland ; in which the inflammatory process

would seem chiefly to reside. The conglomerated tubes themselves

undergo change, such as usually results from acute inflammatory

affection of that tissue ; alteration of the coats, and of the secretion

;

perhaps suppuration ; seldom obstruction— a circumstance very for-

tunate, in regard to continuance of the important function of absorp-

tion. The infiltration of the parenchyma may be simple and plastic

;

soon disappearing, by absorption, on subsidence of the disease. Or
suppuration takes place ; and abscess forms, either in the substance

of the gland, or in the areolar tissue on its exterior. Or the deposit,

continuing plastic, does not resolve on subsidence of the inflammatory

process ; but continues, forming an indolent and firm enlargement.

In most cases—more especially those of simple excitement, uncon-

nected with absorption of deleterious virus—it is our object to arrest

the process and obtain resolution. Local depletion, by leeching, is

naturallyhad recourse to ; but experience says little in its favour. There

are comparatively few examples of its apparent success ; on the con-

trary, the irritant effect of the application seems rather to hasten the

process onward. If leeching is employed, let it be at a little distance

from the part affected. Usually, however, more trust may be reposed

in other antiphlogistics ; i"est, fomentation, I'elaxing position, antimony

or aconite, and low regimen.

If the crescent affection be of the sub-acute form, benefit may often

be obtained from the endermic application of iodine, in solution, so as

to desiccate and decolorize the integument (p. 148). Many a simple

and sub-acute bubo may be thus arrested ; at the same time maintain-

ing rest and antiphlogistic regimen. ,

1

When matter has formed, incision is to be made as under ordinary

circumstances. The suppuration is usually both profuse and long-

continued. Poulticing and fomentation are employed for a few days

;

then water-dressing, medicated or not, as circumstances may require.

And ultimately pressure is advisable ; to hasten absorption of fibrinous

infiltration in the gland's parenchyma, and at the same time to favour

closure of the suppurating track and cavity.

If suppuration have taken place only in the subcutaneous areolar

tissue, the skin is usually considerably imdermined. The opening
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becomes large, and closure is delayed by projection and interposition

of the yet entire glandular tumour. In such circumstances, pressure

is to be tried ; directed with some energy on the offending part. And
if this fail, potassa fusa should be freely applied to the interior of the

enlargement, as if by transfixion ; so as to ensure entire suppuration

and consequent disintegration of the mass (p. 31). Thereafter, the sore

is to be treated in the ordinary way.

Sometimes a glandular enlargement, oi'iginally acute, ceases to be

so ; and hangs undecided between progression and recedence. For

this state nothing is so suitable as an active blister. It decides the

question in one way or other ; either absorption or suppui'ation

follow.

In the truly indolent swellings, pressure is employed, with occa-

sional counter-irritation ; and the iodide of potassium is given inter-

nally. Where constitutional debility exists, the iodide of iron may be

preferable ; and cod liver oil is often of great service. Should the

method by discussion fail, both part and system may be continuously

stimulated, so as to induce suppuration in the changed part.

Buboes, of venereal origin, are amenable to certain peculiarities of

treatment, as will afterwards be noticed.

Glandular Tumours.

Nothing is more common than enlargement of the lymphatic

ganglia. But the great majority of such swellings have their origin

in simple inflammatory affection ; never requiring the extirpating knife

;

always amenable either to discussion or to suppurative disintegration.

Occasionally, however, the glandular parenchyma is the seat of

genuine tumour
;
perhaps supervening on simple inflammatory enlarge-

ment ; more frequently wholly independent of this. In the latter

case, one or two glands only are affected ; not a whole cluster or chain.

The growth is more steady, the swelling more distinct; and, in other

respects, the characters of the enlargement are such as belong to

tumours generally—as has already been described (p. 275).

For Literature, see references under Inflammation and Scrofula.
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CHAPTER XVIT.

AFFECTIONS OF THE NERVES.

Neuritis.

The effects of the inflammatory process on this tissue are, of course,

inost apparent in the nervous centres ; but there seems no reason to

doubt, that similar effects follow similar causes in the nervous ramifi-

cations also. The first change is tumescence, with increase of the

supply of blood. On making a section of the affected part, numerous

red spots are seen, marking the blood-vessels ; and in some places

there may be a red striated appearance, in consequence of extravasa-

tion ; sometimes small coagula are found. The increased amount of

blood may heighten the general colour of the affected part. The cortical

substance assuming a dark red or brownish colour, while the medul-

lary is of a lighter tint. The process continuing, the ordinary exuda-

tions result ; the tissue softens, and may become of almost semifluid

consistence. According to the nature and extent of exudation, the

colour, density, and general character vary ; if blood be extravasated,

the softening is red ; yellow, when this is not the case ; sometimes

gray, and occasionally whitish, or but little altered from the normal

hue. The latter condition, as can readily be understood, is the result

of a chronic and minor affection.

The cineritious matter is more prone to undergo such changes

than the medullary; probably on account of superior vascularization.

Softening of nervous substance, found after death, may be uncon-

nected with the inflammatory process. The distinguishing of such

post-mortem disorganization from that which is truly inflammatory,

sometimes requires minute and careful examination. Generally speak-

ing, the former is more diffused, or, if localized, has an obvious cause

in the presence of dropsical or other fluid leading to mechanical disin-

tegration of the tissue. Under the microscope, nothing is found bu

disorganized and macerated nervous texture ; while the inflammatory

softening is characterized by the presence of exudation corpuscles an
'

granules.

The nervous tissue is not exempt from suppuration. The matte

may bo intermingled with broken-down nerve tissue, as in the more"
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recent forms of softening ; or limited, as in ordinary abscess, by its

cyst, and by condensed tissue around. The abscess may be acute

;

following the ordinary course, and marked by symptoms of great

intensity; or chronic—most insidious in its progress, and consequently

of a highly dangerous character.

Induration and enlargement of structure follow chronic inflamma-

tory disease; and are usually the remote result of some injury done

to the part.

Ulceration is doubtless concerned in the process of softening; pecu-

liar to acute inflammation. And in progressive ulcei", wherever situated,

nerves, though for a time resistful of the destructive process, ultimately

give way before it. Sometimes ulcer seems to originate in the nerve,

giving rise to most untoward symptoms ; when, for example, that

tissue has become the seat of inflammatory affection subsequently to

laceration, bruise, or other similar injuiy.

Gangrene is comparatively rare
;
yet may occur, as in other parts.

The nerves of a limb slough and separate, as do the other component

textures ; and sloughing of the protruded cerebral mass is far from

uncommon in hernia cerebri.

The Causes of the inflammatory process in nerves are usually

traumatic ;
puncture, section, laceration, bruise, inclusion by ligature.

The idiopathic form is rare.

From simple wound, a minor and somewhat chronic grade of the

process usually results
;
producing bulbous expansion of the cut end of

the nerve, by deposit of plastic material between the fibrilte, and cor-

responding hypertrophy of the investing neurilema ; a condition termed

Neuroma, when the swelling is of considerable size, and the seat of

abnormal sensations. Al similar result usually follows injury by deli-

gation. Puncture, laceration, and bruise, are more likely to be fol-

lowed by true inflammation
; producing softening and suppuration,

ulceration, or even death of the part.

The Symptoms which attend inflammatory changes in nerves are,

in the acute form :—great pain, rendered excruciating by pressure,

and shooting in the direction of the nerve or nerves affected ; heat

and throbbing; not unfrequently a tendency to jerking of the muscles

implicated ; inflammatory fever of a marked and intense character

;

and, in the more urgent cases, the nervous centres are apt to be in-

volved in obvious derangement of function. In chronic examples,

such as result in the formation of neuroma, the pain may be equally

severe, but is not so much aggravated by pressure ; heat and the ordi-

nary signs of acute inflammation are absent ; and the system is not

involved in inflammatory fever, but rather wasted by disorder of ady-

namic type, resembling an ordinary hectic. If neuroma form and be
superficial, the painful, hard swelling can be distinctly felt.
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Treatment is conducted according to ordinary antiphlogistic princi-

ples
; activity being proportioned to the nature and urgency of the

case. Cceteris paribus, the nearer the part affected is to the nervous

centres, the more important is the case, and the greater the expedi-

ency of active measures for relief.

Neuralgia.

This denotes increased and perverted sensation in a nerve ; uncon-

nected with the inflammatory process, or with change of structure, at

the part where the pain is felt. The affection is of two kinds, as for-

merly stated ; entirely functional, being unconnected with organic

lesion, at any part of the nerve's course, or at the nervous centres

;

or, as more frequently happens, connected with organic change, acute

or chronic—more frequently the latter—at some part of the nerve's

course, or at the nervous centres. The one is an example of pure

irritation, or functional nervous derangement ; the other may be

termed—irritation, dependent on organic lesion at a distant part of

the nervous tissue (p. 52). The nerves most liable to neuralgia are

the fifth pair, and the sciatic ; the former more especially. But all

are apt to suffer. Neuralgia may be anywhere ; in the head, face,

arms, chest, abdomen, back, legs, or feet.

The pain is intense, but intermittent ; sudden in its onset, also

abrupt in its decadence ; shooting or plunging in its character, and

often quite excruciating; readily induced by the slightest external

impression affecting the mere surface ; but seldom aggravated by firm

pressure on the part ; on the contrary often relieved thereby. Occa-

sionally, delirium seems to ensue from mere severity of suffering.

Tie-douloureux—affection of the fifth nerve—in the face, is a familiar

example of the gravest form. Not unfrequently, the attacks are peri-

odical and regular in their accession ; and muscular spasm is a com-

mon attendant on the paroxysm. Some neuralgic patients suffer

especially in certain months of the year.

Rheumatic pains not unfrequently follow the course of the nerves

;

dependent on affection of the fibrous neurilema. But such pains are not

truly neuralgic. Theyareless intense, less intermittent, less paroxysmal,

and associated with the ordinary rheumatic accompaniments.

The Catise of Neuralgia is usually obscure. There may be no

organic change in any part of the nervous tissue, as already sUitcd ;

and the origin of the purely functional derangement may prove (|uitc

inscrutable. Or there may be disorder of some internal organ ;
a|)])a-

rently connected with the neuralgia, in the relation of cause and effect

;

the latter disappearing, when the former has becji removed. A neural-,

gic pain of the log or foot, for exam|)lc, has often yielded to treatment

f



NEURALGIA. 599

directed to removal of noxious matter from the intestinal canal, with

restoration of the normal secretions.

Sometimes the neuralgia seems dependent on an irritation, less

formidable than itself, in a diflferent part of the same nervous expan-

sion. Violent neuralgia of the infra-orbital nerve, for instance, is

often assuaged, or perhaps cured, by removal of a decayed or other-

wise altered tooth, which may have been occasioning but little appa-

rent disturbance in its own immediate vicinity.

A spiculum of bone, or mere enlargement of an osseous canal, may
so compress and irritate a passing nerve, as to induce neuralgia in its

extreme expansions. And it is supposed, with probability, that similar

results may follow compression of a nerve in an osseous canal in con-

sequence of change in the accompanying blood-vessels—expansion, by

local determination—independently of any alteration in the osseous

texture.

Very frequently organic change, existing at some part of the

nervous tissue, may reasonably be judged the cause of the neuralgia ; a

thickening or enlargement of the nerve, at some part; or a disorgani-

zation, or congestion, or effusion, at some part of the nervous centre,

near the origin of the nerve or nerves affected. In chronic disease of

the upper part of the spinal cord, and lower and posterior part of

the brain, there is no more frequent or distressing class of symptoms
than plunging neuralgic pains, with muscular spasms, in the lower limbs.

But, whatever the exciting cause, there seems to exist some pre-

disposing origin of neuralgia, which we cannot define ; a constitutional

tendency to the disorder, which may, and does, of itself maintain the

malady, after eveiy appreciable cause has been sought for and removed

;

and which doubtless is the sole origin, in those cases in which no ex-

citing cause can be detected even after death. In the case of neural-

gia, apparently dependent on neuromata, for instance, these may be

taken away by incision, and the wound treated most carefully
;
yet

the same painful feelings are very prone to return, before fresh neuro-

mata have had time to form ; and may continue, even when careful

manipulation satisfies the surgeon that additional neuromata have
actually not been produced.

Hysteria obviously predisposes to the disease, and may sometimes
also prove its exciting cause. But in these cases, the pain is not so

apt to follow .the course of nerves, but rather to settle on the surface

of a part, or even in an internal organ.

The termination of the disease is not uniform. It may yield to

treatment. Frequently it defies all remedies, and suddenly disappears

spontaneously ; the cause of decadence proving still more mysterious
than that of accession. Or continued irritation may induce serious

change in the nervous centres ; and the result may be apoplexy, or



600 TREATMENT OF NEURALGIA.

insanity. Or the irritation raay simply exhaust the patient, by ema-
ciation and hectic.

Treatment.—Our first and most obvious duty is, to anxiously seek

for, and detect a cause, if possible ; and, having found it, to effect its

removal, if this be in our power. Disorders of the uterus are to be

remedied ; intestinal irritation, by lodgment of noxious matter, or

otherwise, is to be subdued ; dyspepsia is to be remedied, if possible ;

offending teeth or stumps are to be extracted
; neuromata, or painful

subcutaneous tubercles, are to be excised
; foreign matter, lodging in

the neighbourhood of the nerve, is to be cai-efully taken away. If

chronic change of structure be suspected in the substance of the nerve,

at some distant point, let moderate leeching, followed by patient

counter-irritation, be employed at that part, with the view of remedy-

ing such change
; assisted, if need be, by the internal use of iodide of

potassium, or other auxiliaries to discussion. If the brain or spinal

cord be suspected, treatment should be mainly directed to these import-

ant parts. It is not uncommon to find neuralgia connected with great

tenderness of certain vertebrse ; and such cases often yield readily to

leeching there, followed by counter-irritation, and rest.

To the seat of pain, various applications may be made. In some

cases, it has been thought that good has resulted from use of the moxa
or actual cautery ; but such remedies are more suitable to those parts

where actual change of structure is either known or suspected. Sooth-

ing applications are more appropriate to the seat of neuralgic pain.

Opium, belladonna, aconite, may be used in the form of epithem,

ointment, or liniment ; or their salts may be exhibited by the skin

—

either by inoculation, or after abrasion of the cuticle by vesication.

Veratria and hydrocyanic acid are also not without their effect as local

anodynes. Simple blistering, dry cupping, and rubefacients sometimes

afford relief.

Internally, anodynes may be given. In some cases, it is of the

utmost importance to palliate in this manner, without any expectation

of cure; preventing exhaustion of the frame from continued intensity

of pain. Opium may thus be found useful in large doses ; and yet it

should always be used warily, lest it accelerate and aggravate the

cerebral disorder which the disease itself tends to induce. Inhalation

of chloroform may sometimes abate a paroxysm ; and can at all times

command temporary relief from suffering.

Not a few remedies are exhibited internally, almost with empiri-

cism ; considered available to counteract that hidden perversion of

system, on which neuralgia seems inuch to depend. Subcarbonate of

iron is given in large doses ; along Avith occasional laxatives, to prevent

the bulky medicine from accumulating in the interior. It is especially

useful in those cases, in which the disease is obviously connected with
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an aiijemic condition (p. 342). Quinine and arsenic are both of much
repute, especially in those cases in which periodical accessions are most

marked. Colchicum is likely to be serviceable, when a suspicion

exists of rheumatic origin or complication. Turpentine, too, has

proved of use ; especially in affections of the sciatic nerve. Croton

oil, used as a smart purgative, has often afforded relief
; perhaps on

the principle of counter-irritation.

Stimulants of the nervous system have been tried, and with some suc-

cess. Relief has followed the application of electricity and galvanism

directly to the nerves, by means of acupuncture ; and the internal use of

strychnia, in doses of the twelfth of a grain, has also effected alleviation.

In all cases, it is most important to commence the internal treat-

ment by evacuants, followed by alteratives ; and to persevere in the

simple use of these, until the primse viae exhibit satisfactoiy evidence

of a normal state, as to contents and secretion. There are but few

cases, also, which will not receive benefit by cessation from laborious

andanxiousavocations,with change of air; more especially if the change

be from a humid, relaxing climate, to one which is dry and bracing.

Interruption of continuity in the affected nerve, by excision of a

portion, has been tried extensively ; but with so little success as

scarcely to warrant repetition of the experiment. In many cases

relief is obtained for a time : but soon there is restoration of the

nerve's function, if not of its absolute continuity of structure ; and the

pain returns, perhaps in an aggravated form. Excision, therefore, is

now prudently limited to those cases, in which an obviously altered

portion of the nerve affected can be safely and completely taken away.

Tumours of Nerves.

All tumours are liable to occur in connexion with the nervous

tissue ; but two are peculiar to it, the

Neuroma, and Painful tubercle.

Neuroma.—This is a simple tu-

mour, and, like the painful tubercle,

is of the nature of fibro-cartilage
;

consisting of dense plastic matter

lodged amongst the fibrils of the

nervous tissue, which are thereby

separated, and usually rendered the

seat of perverted sensation. Some-

times, the formation occurs sponta-

neously ; more frequently, it follows Kg. 2W.

remotely on wound, or other external injury. It may take place in

Fig. 204. Section of a neuroma ; three nervous trunks tenninating in it. The fibrous
arrangement shewn, as observed by the nalted eye.

—

Smith.
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the course of an undivided nerve ; more frequently, it forms on the

truncated extremity, after division. When in the former situation, it

usually arises without any appreciable cause ; is of an oval shape ; and

Fig. 205. Kg. 206.

may attain to the size of a prune or small egg. Above and below the

enlarged part, the nerve resumes its wonted form and appearance.

After wound, as on the face of a stump, neuromata vary in size,

according to the original dimensions of

the nerves alFected. The nerve itself,

for some way above, is also slightly

increased in bulk, tortuous, and unu-

sually vascular. Under all circum-

stances of healed wound, the cut por-

tions of nerve undergo an enlargement

and condensation. Audit is probable

that the neuromata are caused by a

similar process and change of struct-

ure, which have transgressed the limits

of expediency. The ordinary bulbous

Fig. 207. end of cut nerve, in a stump or other

wound, is not painful or inconvenient ; but the neuroma—an exagger-

ation of this—is both, to a very great degree. Besides, the neuromata,

in a stump, are in general intimately incorporated with the hard cicA-

trix ; which is tightly adherent to the bone and its dense investing

Fig. 205. Microscopic section of subcutaneous tubercle, shewing fibro-cartilaginous

structure. Coi-puscles abundant.—i^row a drawing by Dr. Bennett. A
Fig. 206. Fibrous slructuro of neuroma; from tlie case published bj- Dr. Smitl> ofl

Dublin. After immersion in spirit, which has caused corrugation of the granules and^

corpuscles.

—

Ahojrom a draiuitig hi/ Dr. Bennett.

Fig. 207. Keiuomata of stump, after amputation of the nrni. A large neuromatous

mass at a ; opposite b, tUu tumours arc more defined. J
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textures. And this circumstance, of itself, might be the cause of much

irritation to the nerves which it implicates ; even if these were other-

wise but little altered in structure.

The pain of neuromata is great, though not constant ; increased by

pressure ; often presenting all the characters of intense neuralgia ; em-

bittering existence, and greatly deranging the general health. Epilepsy

has been known to follow, apparently, from this cause ;
hysteria, not

unfrequently.

The remedy is by extirpation. In the case of neuroma formed on

undivided nerve, the swelling is cut down upon and exposed ;
and, the

nerve having been cut across by a finely edged knife, at a little distance

above and below the enlargement, the diseased part is dissected away

from its surrounding attachment; to which, usually, it but loosely

adheres. This entails paralysis of that nerve for a time; but the

structure is reproduced, and function restored, more or less completely.

And, even were it otherwise, surely the absence of all sensation were

preferable to pain of an excruciating intensity. In the case of a stump,

or other wound, if there be one or two distinct and circumscribed

tumours, they may be removed in a similar way. But, usually, they

are numerous, and intimately incorporated with the dense ligamentous

structure forming the cicatrix. And, under these circumstances, a

second amputation is necessary ; taking away all the neuromata, as

well as the changed structure in which they are inextricably impacted.

In doing so, the nervous section should not only be effected with a

finely edged instrument, but should be made higher than that of the

other tissues ; in order to make sure that the cut extremities shall not

again become entangled in the cicatrix. Sometimes, however, not-

withstanding all care in such particulars, the neuromata, or at least

the neuralgic pains, return ; a circumstance apparently attributable

rather to a constitutional than to a local cause, and demanding general

treatment accordingly.

That such neuralgic diathesis exists, experience has made but too

plain ; often neutralising the results of operations otherwise most pro-

mising. And the liability to such a perverted state of system must

always be borne in mind, in reference to treatment and prognosis.

But a still more formidable diathesis is found occasionally to occur

;

productive not of neuralgic pains but of neuromatous tumours, through-

out the whole body ; as in the rcmai'kable cases related by Mr. Smith

of Dublin. Such general disease is manifestly hopeless, under any
treatment.

Painful Tuberxle.—This is often termed also Subcutaneous ; its most

frequent site being the areolar tissue, immediately beneath the skin
;

and sometimes the integument also seems to be partially involved.

Occasionally, however, it is found in the inter-muscular areolar tissue.

The size seldom exceeds tliat of a pea or bean ; and is often less than
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either. The structure appears very similar to that of the neuroma
;

but often more dense ; and sometimes containing points, if not actually

Kg. 208.

bloody, at least of a blood-like appearance. This last condition, how-
ever, may be accidental ; the result of external injury. And probably

it is so ; for the structure, in all other respects, seems to be simple and

benign. Another diiFerence from the neuroma is, that whereas in the

latter the nervous fibres are very apparent, here the fibrous matter

seems to be mainly, if not wholly, a new production. No nervous

trunk is continuous with the mass
;
only the minute terminal branches

are capable of being traced into it. The tumour is vei-y movable

;

gliding under the finger. But it is intolerant of the slightest pressure;

intense pain being produced thereby. The pain sometimes assumes

the form of paroxysms ; induced by the slightest external influence,

and sometimes of spontaneous origin. More fi-equently than the neu-

roma, it has been associated with hysteria
;
but, usually, the general

health is less disordered than in neuroma. It may occur in any part

of the general surface ; but is most frequent in the lower extremities.

Treatment is by excision. If the skin be at all involved, it is to be

taken away along with the tumour, to the requisite extent, by means

of elliptical incision. If the integument be free, a simple wound

sufiices. There is no reproduction. Some general means may be

subsequently expedient, to calm the nervous system from excitement,

which the existence of the tumour may have induced.

Ill connexion with Affections of tlie Nerves, see Elliotson, Cycl. of Pract. Med.

(article Neurulgia), Lend. 1833; Lee, on Nervous Disorders, Lond. 1833; Brodio, on

Local Nervous Aftections, Lond. 1887; Allnntt, on Nervous Affections, Lond. 1843 ;

Bennett, on Inflammation nffecting tlie Nervous Centres, Edin. 1843 ;
Hunt, on Neuralgic

Disorders, Lond. 1844; Wood, on Painful Subcutaneous Tubercle, Edin. IMed. Chir.

Trans, vol. iii. part ii. ; Smith, on Neuroma, Dublin, 1849 ;
Paget's Lectures, Med.

Gazette, .Tuly 1851; separately published, 2 vols. 1853. See also references, p. 97.

Fig. 208. Painful subcutaneous tubercle, on the fore-arm.—Smith.

i

i



INJURIES.

CHAPTER XVIII.

—

—

OF WOUNDS.

The term Wound need not be defined. It is used in surgery in its

ordinary acceptation. Many such injuries are the result of accident

;

others, of design. They vary in extent and importance; from a mere

scratch, to amputation of the hip-joint. But, indeed, all are impor-

tant; and should never be regarded either as trivial, or as matters

connected with a part alone. Those apparently most simple may
involve, ultimately, much suffering and danger. Hemorrhage, erysi-

pelas, gangrene, hectic, tetanus may occur
;
bringing life and limb

into the most imminent peril.

Wounds are of different kinds
;
and, classifying them, we speak

of Incised, Contused, Lacerated, Punctured, Poisoned, Gunshot, and

Subcutaneous wounds.

1. Incised Wounds.

These are inflicted by a sharp-edged, cutting instrument. They
are the most simple and favourable kind of injury

;
being the most

capable of speedy union by adhesion, and least liable to inflammation

or other accidents. Their surface is greater than their depth ; and

they are free from laceration and contusion. Their most prominent

symptom, and greatest danger, is hemorrhage, especially the arterial

;

a subject which has already engaged our attention (p. 317).

In the treatment, our first care, as formerly stated, is to arrest the

hemorrhage. Our second, is to remove foreign matter which may be

present. The third, is to arrange and superintend the wound ; so as

to favour the mode of union which, under the particular circumstances

of the case, we consider most desirable.

The treatment of wounds has been greatly simplified, and improved,

of late years. In the beginning of the seventeenth century, Cissar

Magatus, an Italian surgeon, exerted himself in this way
; and,

about a century later, Boccacini warmly supported the practice of
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his countryman, especially forbidding all greasy or oily applications.

But neither of these surgeons seem to have had many followers. And
it was not until the middle of the eighteenth century, that our own
Percival Pott— abolishing the maxim, " Dolor medicina doloris;"

explaining Nature's powers and mode of healing ; adapting surgical

treatment so as to assist these ;
discarding the painful and unnatural

practices opposed to them, howsoever dignified and guarded by the

cloak of antiquity ; and so establishing a system at once more

rational and less severe—achieved a most important reform in the

practice of his profession. His immediate successor, the great John

Hunter, by his valuable expositions of the natural processes in both

health and disease, and more particularly of the doctrine of adhesion,

confirmed the practical reforms of Pott, and stimulated the profession

to cultivate and extend them. The gradual result has been, that,

amongst other important improvements in surgery, the treatment of

wounds has now become as efiicient as it is simple and humane.

Simplicity however—which may usually be considered an index of

the degree of pei'fection, in almost all surgical proceedings—is of very

recent date. "Within these few years, the dressings of wounds, though

stripped of pain and cruelty, were unnecessarily numerous and com-

plex, and likewise but ill calculated to forward the object for which

they were employed. A routine system had been so long followed,

that practitioners seemed never to dream of another. All wounds
" were put together without delay ; and their edges, having been

squeezed into apposition, were retained so by various means, such as

sutui-es, plastei-s, compresses, and bandages. They were carefully

covered up, and concealed from view, for a certain number of days.

Then, the envelopes of cotton and of flannel, the compress cloths,

the pledgets of healing ointment, and plasters were taken away

;

loaded with putrid exhalations, and Avith a profusion of bloody, ill-

digested, foetid matter. A basin was forthwith held under the injured

part, and the exposed and tender surface, having been deluged with

water from a sponge, was well squeezed and wiped. Then came a

re-application of retentive bandage, of the plaster, of the grea.se mixed

with drying powder, all surmounted by some absorbent stuff, as

charpie or tow, to soak up the discharge. This was not unaccom-

panied with pain—often more complained of than that attendant upon

the original injury or operation. The process was repeated day after

day. The patient was kept in a state of constant excitement; and

often, worn out by suffering, discharge, and hectic fever, he fell a

victim to the practice. The system was a bad one—the applications

filthy and abominable—the whole proceedings outraged Nature and

common sense. The wound was, as it were, put info a forcing bed;

excited action, beyond what was required, was hurried on, and the

consequence was that speedy union seldom, if ever, could or did take
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place. On the contrary, a suppurating surface was formed, with

profuse discharge ; and a very tedious cure, if any, was obtained."*

Treatmentfor Adhesion (p. 168).—Hemorrhage having been stanched

—and the wound cleansed, gently and carefully, from foreign matter, if

need be—coaptation is to be thought of. And a question immediately

arises, as to when and how that is to be accomplished. Formerly, as

has been already stated, it was the practice to make the coaptation

both immediate and complete ; but, now, temporary delay and incom-

pleteness are deemed expedient. If the external wound be put

together while oozing of blood continues, even though slightly, and

more particularly if it be covered up by lint and bandaging, adhesion

cannot but be thwarted. For, supposing that thebandagingfailsinstantly

to arrest the oozing—as is most likely—the blood, unable to escape,

accumulates in a coagulum, which occupies the cavity of the wound

;

separating the cut surfaces to a greater or less extent; and enacting

the part of a foreign substance, as effectually as would lint, or charpie.

Besides, the coagulum resembles a hot sponge, in contact with the cut

vessels ; and as the collateral circulation becomes more and more

fully developed, in consequence of deligation of the principal arterial

trunks, hemoi-rhage is most plainly favoured, from vessels which

otherwise would have been permanently closed by natural hemosta-

tics. Complete undoing of the coaptating means, exposure of the

wound throughout its whole extent, removal of the interposed coagu-

lum, arrest of the hemorrhage, and subsequent reapplication of the

dressing become necessary ;
proceedings not only very painful to the

patient and irksome to the practitioner, but also most opposed to the

occurrence of adhesion ; for a part, so stimulated by fresh manipula-

tion and injury, can scarcely escape inflammation. And even should

bleeding not occur to such an extent as to demand re-opening of the

wound for its arrest, still the mere lodgment of a coagulum forces on

the inflammatory process, and suppuration becomes established. Seek-

ing adhesion, it is our object to have no accumulation of clotted blood

between the cut surfaces ; to have no necessity arising, by hemorrhage,

for re-opening the wound ; and to avoid all exciting causes of true

inflammation. These indications are fulfilled, by delaying all attempts

at closure, for some time, in wounds of moderate extent; and, in

those of large dimensions, as after amputation, making the immediate
approximation only incomplete. The oozing thus escapes externally,

without accumulating within ; means are in operation to arrest it

—

namely, the application of styptic influence by atmospheric exposui'e,

or by cold irrigation ; and should a vessel prove troublesome, it can

be secured, with comparatively little trouble or pain. In a large

wound, one or two stitches are applied ; to prevent exposure of the

whole raw surface, and to facilitate subsequent approximation. The
* Liston's Practical Surgery, p. 01.
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minor wounds are untouched by needle, strap, or bandage. They are

loosely covered with a thin portion of lint, wet in cold water; and,
by its means, application of cold is made continuously, either by alter-

nations of such pieces of wetted lint, or by irrigation.* By such

treatment, not only is oozing more speedily arrested, and the formation

of an interposed coagulum prevented ; but, also, nervous and vascular

excitement are repressed
;
consequently, a rise towards true inflamma-

tion is opposed (p. 167); and the minor grade of the process, favour-

able to adhesion, is secured. Besides, the collateral circulation, tending

to re-open the smaller arterial orifices, is moderated ; and recurrence

of bleeding is rendered improbable.

After a time—in some cases, a few minutes only suflfice—all ooz-

ing ceases, and the cut surfaces become of a glazed appearance. The
liquor sanguinis has already begun to exude ; the solid part remaining

in contact with the wound, the serum trickling away. Then is the

favourable opportunity for elfecting complete coaptation ; without any

foreign substance interposed between the cut surfaces, and with the

plastic material of reunion already in process of formation. By longer

delay, we should probably incur the risk of undue excitement, from

atmospheric exposure.

If it be objected, that when some considerable time elapses between

the infliction of the wound and its final dressing, fresh and unnecessary

pain is occasioned—such objection may be sufficiently met by the

application of antesthesia by chloroform. And this eluding of nervous

excitement may be further of use, by rendering the access of inflam-

mation still less probable.

And now the question arises—What is the preferable mode of

effecting accurate apposition of the wound ? It is not the insertion of

numerous, dragging stitches ; the application of much impervious and

irritating plaster ; nor the pressure and heat of pledgets, compresses,

and bandage. The object is net to pull, press, heat, hide, and irritate

the parts; but simply to retain them in close yet easy contact. The prin-

cipal agents of coaptation are, position, and plaster ; and, in many

wounds, these alone are quite sufficient. But, in others, where there

is loss of substance—or when, from any other cause, approximation is

not easily effected—sutures are indispensable ; otherwise the wound

would gape, and could not adhere. Sutures are of different kinds. Those

most commonly employed are termed Interrupted. A needle and thread

are passed through the margins of the wound, so as to include the

whole thickness of skin and a portion of areolar tissue ; entering and

• The following is a convenient mode of applying the cold irrigation : by suspending

a bottle of cold water in a suitable position as regards the part ; and "placing in it a few

threads of lamp cotton, one extremity of which sliould reach to the bottom of the bottle,

the other hang out at its mouth." In this way a species of syphon is obtained, with a

constant dropping on the lint which invests the part.
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emerging about a quai'ter of an inch from the line of incision. The

tlu-ead is secured by a double knot ; with sufficient tightness to make

approximation complete at that point, yet not so

tightly as to pucker the wound, or bruise the in-

chuled textures. These sutures are to be as few in

number as possible ;
indicating and facilitating ap-

position, rather than effecting it
;
and, in all cases,

their use is temporary. By some, it is true, sutures

[are still wholly trusted to for coaptation. But it

ought to be remembered, that the stitching is of

living flesh, and not of an inanimate garment ; that

I each suture is a fresh stimulus, prone to excite in-

flammation ; and that if such stimuli be

numerous and permanent, in a short space

of wound, inflammation is all but inevit-

able. The living structure does not fail to

resent the injury, and resists the lodgment

of foreign matter in its substance. And,

further, inflammation and suppuration of

the wound itself, with delay of cure, con-

stitute not the sole hazard
;
erysipelas, or

diff'use areolar infiltration, may ensue

;

requiring active and severe treatment,

and, even with that, perilling existence.

M. Vidal, in slight wounds, employs small spring

forceps, about an inch and a half long, which are

provided with blunt hooks at their extremities.

They take a firm hold of the skin, without transfixing it, and are said

to cause little or no uneasiness. Retained for eight or ten hours, the

wound may have by that time adhered with sufficient firmness, to

render all extrinsic retentive means unnecessary.

As already stated, position and plaster are the main agents of appo-

sition. The part is placed, comfortably yet securely, so as to relax

those muscles whose fibres, on the stretch, would naturally impede the

object in view. The surrounding skin having been gently freed from

hair and moisture, the edges of the wound are carefully and gradually

opposed accurately to each other, by the hands of an assistant ; who
retains them so, while the surgeon applies strips of adhesive plaster

over the line of wound. The preferable kind of plaster is that brought

into use by Mr. Listen
;
consisting of a strong solution of isinglass in

spirit, spread evenly upon oiled «ilk, or upon fine animal membrane, or

upon silk gauze. The gauze is probably the best ; first made water-

Fig. 209. Suture needle; with improved point, a. b, Needle in fixed linndle; useful

in tying erectile and other tumours.

Fig. 210. Tlie common interrupted sutnro. The knots not ti;,'iitened.

2 K

Fig. 211).

209.
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proof by a coating of boiled oil, and then laid over with layers of the

dissolved isinglass. The advantages of this kind of plaster are, that it

does not irritate, while yet it adheres with much tenacity ; not tending
'

to encourage erysipelas, or inflammation of any kind ; and entailing

no trouble to the surgeon, pain to the patient, or injury to the part, by

frequent renewnl. Often the first application remains firm throughout

the whole period of cure. Another obvious and important advantage

is, that the plastei-, being translucent, permits a surveillance of the

whole track of wound ; as complete as if no dressing whatever had

been employed. The slips should be long ; in order that, enacting the
'

part of a bandage, they may support the whole wound, and prevent

falling away of the cut surfaces in the deep as well as in the super-

ficial portion ; this being most especially necessary in large flap

wounds, as after amputation. And this indication may be further -

fulfilled, while at the same time the main straps are rendered more
|

secure, by one or two slips being placed round the limb, so as to
|

overlap the extremities of the former. Interstices should be left

between each of these ; in order to permit free escape of the slight

serous discharge, which oozes out during the process of adhesion. !

And, if sutures have been employed, these are left uncovered also ; in

order to facilitate their subsequent removal. When, after some hours,

the plaster has become consolidated, the sutures may be dispensed

with ; in whole, or in part. If there have been a laxity of integu- 1

ment, with facility of apposition, they may be all gently removed,
j

by section and withdrawal of each noose ; but if there have been, and

still is, some straining on the part, removal of the sutures should as

yet be but partial, or altogether deferred. It being at all times borne

in mind, however, that the sooner they are removed—without displace-

ment of the wound—the more likely is adhesion.

When the process advances favourably under this treatment—as it

will do in the majority of cases in which it can reasonably be ex-

pected—no other applications are required. All that is necessary ha?

already been done ; the wound is approximated, and retained so, under

favourable circumstances ; and further covering of it would only tend
;

to thwart the occurrence which it is our wish to promote. All pledgets,

cloths, and bandages, are therefore not to be thought of. It is suf-

ficient to wipe away, as often as is necessary, the fluid which may

exude from the dependent part of the wound. Thus, attention to

cleanliness becomes the principal duty of the dresser in the after pari

of the cure ;
and, to facilitate the performance of this duty, the wound,

when extensive, as after amputation, is placed on a suflicient portion
J

of oiled silk, from which the secretion that trickles down can be wiped f]j

away without any soiling of the bed linen. It is scarcely necessary to
j

add, that there should be no washing or scrubbing, of either the i

wound or its immediate neighbourhood.
{
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In slight and superficial wounds, Collodion is an excellent means

of retention ; applied either continuously over the part, so as to make

one unbroken covering ;
or, what is better, put on in strips across, like

plaster, by means of a stroma of lint (p. 191).

Towards the end of the cure, it often happens, in large wounds,

that more or less oederaatous swelling takes place in the edges and the

surrounding parts ; after amputation, for example, this is by no means

an unfrequent occurrence. To remove this, a plain bandage is neces-

sary ; lightly and uniformly applied, so as merely to support the parts ;

favouring absorption and venous return, without occasioning pressure

or irritation. This is the first period when bandaging is really required ;

previously, the duty of coaptation has been efficiently performed by the

plaster. And this is the only addition to the simple treatment by

plaster, that is likely to become either expedient or necessai'y when

adhesion is the mode of healing.

Exceptional cases, however, occur, as regards bandaging. When,
for example, oozing cannot otherwise be satisfactorily controlled, the

pressure of bandaging at the time of wound may be essential ; to pre-

vent the greater evil, by excessive loss of blood.

So far, the manipulations of surgery are concerned. But the con-

stitutional treatment is equally necessaiy ; rest, quietude, and rigidly

antiphlogistic regimen. The last indication is especially important

;

and yet is often either disregarded, or inefficiently fulfilled. In an

approximated wound, inflammation is the gi'eat enemy of adhesion

(p. 79) ; and, unless regimen be kept of the most sparing kind, it

can hardly be avoided. Immediately after infliction of the injury,

the patient should receive little or nothing in the way of sustenance ;

and all hot or otherwise stimulating fluids should certainly be prohi-

bited ; otherwise, hemorrhage by reaction is favoured. And, subse-

quently, both food and drink should be kept on the truly antiphlogistic

scale ; so long as there is a wish for adhesion, and a probability of its

occurrence. Probably, if this dietetic part of the treatment of wounds
were more carefully attended to, the occurrence of adhesion would bo

proportionally more frequent.

At the same time it is to be understood, that the principle may be

carried too far. Both irritation and prostration of system must be
avoided. Only during the first few days is starvation essential, while

adhesion is yet probable. That having been attained, a gradual transi-

tion is made into more generous regimen. Or, adhesion having failed,

a similar transition is equally necessary, after the inflammatory crisis

has been passed by. Be it remembered also, that, after severe opera-

tions, antiphlogistic regimen ought always to be conducted with the

greatest caution ; for it is probable that a tedious cure, by gninulafion,

may eventually tax the^powers of the system to the utmost.
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A short time is sufficient for the establishment of adhesion. If it

is to occur at all, it is certain within a week ; three or four days ordi-

narily suffice. The cut margins are consolidated, the one with the

other ; the line of wound is dry, and invested by a thin crust. If some

of the sutures have not been previously removed, they should now be

taken away ; their occupation is gone ; their presence will but entail

suppuration and ulceration in the immediate vicinity of each noose

—

Nature's invariable effort for extrusion of the foreign substance ; and

if the inflammation spread, adhesion will be undone, and the wound
will gape as at first.

Parts which have been wholly severed from the body—as portions

of fingers, of the nose, of the ears, &c.—have been readjusted Avith

success. Under favourable circumstances, reapplication may be made
very carefully ; retention being secured by suture and plaster, and

the treatment conducted for adhesion. But the part is more likely to

slough than to live
;
and, when it does adhere, sensation often returns

in a perverted form, causing much uneasiness.

Treatment for Granulation (p. 170).—If adhesion fail, inflammation

and suppuration become established. The margins of the wound swell,

redden, become painful, and tend to separate from each other ; while

from the chasm a more or less copious purulent secretion is discharged.

Nothing can be worse in surgery, than the retention of sutures under

such circumstances. The wound, by swelling, tends to open ; but is

thwarted by mechanical means. Pus is formed, often copiously, and

should be discharged freely ; but this, by a mechanical and perverse

shutting of the wound's mouth, is prevented. The parts are inflamed,

and it is our object to moderate the inflammation ; knowing well that

until that has subsided, the process of healing cannot be begun ; but

the continued stimulus of the strained sutures maintains and aggravates

the untoward process. After a time, the noose ulcerates its own way

out, and the part is relieved ; but, ere this, much injury by inflamma-

tion may have been sustained ; and pyiemia, too, is endangered (p. 202).

Sometimes, howevei-, sutures are retained for their merely physical

effect; though there be no chance of adhesion, and though the suppu-

rating line of wound may be struggling to be free. In the operation

for reclaiming simple fungus of the testicle, for example, sutures arc so

used ;
otherwise, during the granulating process by which the wound

generally heals, at least in part, the fungus would spring upwards, and

again project—retarding or even frustrating the cure.

"While all sutures, in an inflaming wound, are in general not only

useless but injurious, and ought to be removed, the plasters may be

allowed to remain. They yield a little, so as to jierniit the due amount

of opening in the wound
; yet still they retain an approximating

power, and prevent undue resilience of the edges. They are not only
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left undisturbed, but, when loosened by the discharge, are to be re-

newed. The secretion is wiped up frequently ; but no absorbing dress-

ing is required ;
pledgets, compresses, and bandages, only heat and

irritate the part, and determine inflammation. If anything be applied,

light and simple water-dressing is enough ; of no gx-eater extent than

is suflScient to cover the line of wound. After a time, this dressing is

medicated by some gentle stimulant, as zinc (p. 210); and, if need be,

bandaging is employed.

There are many wounds, either altogether incapable of adhesion,

or in which it is not to be expected. Those, for example, with loss of

substance, which cannot be approximated ; and those which, from

lodgment of foreign matter, or other cause, can scarcely fail to inflame

and suppurate. In such, the treatment is precisely similar to that

recommended for abscess, after incision (p. 185), and in the manage-

ment of the simple suppurating ulcer (p. 207). Here, the use of

sutures is never expedient— with such exception as has already

been stated (p. 612); it is worse than folly to drag and retain

parts in contact, which cannot adhere, which must inflame and sepa-

rate. We never attempt to make the coaptation complete ; we would

not have it so, were it in our power. The parts are simply replaced,

and retained, as nearly as possible in their natural situation, by care-

ful attention to position. In some cases, a strip or two of plaster may
be useful ; as when a flap is loose, and thi-eatens to be pendulous. Then
the water-dressing is applied ; at first cold, to suppress oozing ; after-

wards tepid, to prove comfortable to the part, and yet not to favour

return of bleeding. As inflammation sets in, after some hours, it is

gradually made hot, and frequently renewed ; in order to moderate the

vascular excitement, relax the part, and favour secretion (p. 146). As
inflammation subsides—usually in a day or two—the temperature is

diminished, until the dressing is simply protective and detergent ; to

continue a high temperature then, would be to encourage the untoward
relaxing and congestive effects formerly spoken of (p. 186). Should
the granulating sore begin to evince symptoms of deficient power, the

dressing is medicated, stimulantly, in the ordinary way (p. 212).

Uniform support by bandaging, when suitable to the form of the

part, is usually expedient, in these cases, from a comparatively early

period. It must always, however, be employed with much caution.

If pressure be had recourse to unnecessarily, if it be partially and un-
equally applied, if it be of undue severity, or if its use be unneces-

sarily prolonged, harm by inflammation cannot fail to ensue—in any
wound.

In some cases, the inflammatory process threatens to prove ex-
cessive, and may cause gangrene around the wound; thereby un-
towardly enlarging its extent, and protracting the cure. To avoid this,

more active antiphlogistics are sometimes required ; abstraction of
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blood from the part, and, it may be, from the system also; along with

other ordinary antiphlogistic means.

Constitutional treatment, so long as the inflammatory stage persists,

is antiphlogistic
; proportioned in severity to the amount and kind of

the affection. Towards the latter part of the cure, when suppuration

is profuse, and contraction slow, a generous regimen becomes expedient;

and even powerful tonics and stimuli may be required.

Sometimes the case may be so managed, that adhesion is ingrafted

on granulation. For example, in deep suppurating wounds (as after

amputation), which, by fulness of their edges, admit of complete and

easy approximation, water-dressing may be discontinued under certain

circumstances, and plasters applied in the same manner as recom-

mended for adhesion. This fortunate period is, when suppurative in-

flammation has ceased, and when the inflammatory process is merely

sufficient for the formation of healthy granulations. At this time, the

discharge is in very small quantity; and the divided surfaces are almost

as prone to coalesce, firmly and permanently, as in the glazed condition,

formerly spoken of, which occurs soon after cessation of the immediate

hemori-hage (p. 608). Consequently, when the watchful surgeon

seizes upon this opportunity, and, discontinuing his second-intention

treatment, places and retains the parts in close and accurate apposi-

tion, it is more than probable that cohesion will then take place,

speedily and effectually, by amalgamation of the granulating surfaces.

If it fail, there is merely the trouble of removing or relaxing the re-

taining plasters ;
resuming the treatment by lint and oiled silk.

In the healing of all wounds, whether by the first or second inten-

tion, the importance of absolute rest of the injured part is very ob-

vious. Without this, the reparative process must be constantly li.able

to interruption. It may have been most favourably commenced

;

Nature may seem most anxious to complete it; and yet all her best-

intentioned efforts may be frustrated by negligent permission of move-

ment. Motion of the body is often both requisite and allowable, for

maintaining the general health, and may thus contribute somewhat

to the cure ; but all movement of the part itself is most prejudicial,

and must be guarded against by every means in our power. Muscles

must be kept relaxed and quiet
;
joints must be placed in a comfort-

able and convenient attitude, and retained so. And, to eflect this

latter object, it may sometimes be necessary to apply splints; so

arranged as neither to make undue pressure on any injured part, nor

interfere with dressing and inspection of the wound. AVhen this is so

situated as to be under the bed-clothes, it is, of course, protected by a

suitable cradle from their contact and pressure.

Treatment suitable to the Modelling Process, and to the mode ofhealing hj

Growth (p. 1 69).—Tiic principles ofsuch treatment are very simple; but

they arc of comparatively limited application. Tlicy need be altcmpted
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only in wounds of slight extent, and in patients of no inflammatory

tendency. In all wounds which can be approximated completely,

adhesion is preferable ; not as forming a more efiicient cicatrix—for

in that respect it is inferior, at least to the method by growth—but as

less liable to fail, and lapse into suppui'ation.

The manual part of the treatment mainly consists in protecting the

raw surface from atmospheric influence. Nature may effect this, by

a crust of her own. And we may imitate this incrustation, in various

ways ; coagulating the juices on the part by a light application of the

nitrate of silver ; soaking a piece of lint, little larger than the wound,

in the oozing blood, and permitting it to dry and harden on the part;

laying on goldbeater's skin
;
evaporating collodion on a stroma of lint or

charpie
;
overlaying the part with a solution of gutta-percha in chloro-

form ; or employing tepid water-dressing, and renewing it seldom if

at all. The collodion forms an admirable thatch ; but it has one

objection, namely, causing pain and stimulus in application. Instead,

I have sometimes used a thick semifluid aqueous solution of gum
tragacanth. It is laid gently and uniformly on the raw surface, so as

completely to protect it ; and if at any portion the envelope threaten

to become imperfect,- the attendant is directed to effect an immediate

repair. The application is productive of no irritation
;
and, being

translucent, permits a complete surveillance of the part. Atmospheric

influence is completely excluded ; and the raw surface would seem to

be placed in circumstances somewhat analagous to its normal state, as

if still invested by the integument. Should inflammation ensue, no

harm has been done ; on the contrary, this is likely to prove less

intense than it otherwise would have been ; the gum is loosened and
washed away by the purulent secretion ; and water-dressing may then

be used, as in ordinary circumstances.

The constitutional treatment is antiphlogistic; rigidly enforced.

In short, our object is to avoid all stimulus, both local and constitu-

tional
; and thereby to prevent the occurrence of inflammation. A

very minor grade of the inflammatory process is what we desire
;

little if at all exalted above the normal standard.

Exceptions.

Such are the means whereby the different modes of cure may be
favoured. Nothing is actually done by surgery itself; our art must
rest contented with assisting, or at most directing, the woi'kings of
Nature. To the general rules there are found exceptions ; as might
naturally have been expected.

The most prominent of these, is the use of TivisLed suture; especially

suitable to some wounds of the face; as for the cure of harelip. Here
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the rule of deUiy, previous to coaplatiori, is transgressed; and with

impunity. Also, the sutures are permitted to remain, until adhesion

has been supposed complete. A needle—a common sewing needle,

or one made for the purpose with a flat steel point—is made to trans-

fix the margins of the wound ; and is retained. Around it a waxed
ligature is passed, in the form of the figure 8 ; and, by this, the wound's

margins are brought and retained in contact. Each
needle has its own ligature ; for if union or com-

munity of thread be attempted, puckering of the

edges is very likely to follow. In such a wound as

that for harelip, two points of this suture usually

suffice. At the end of two or tliree days, one

needle is removed ; on the day after, the second is

also gently loosened and taken away. But the twisted threads—by
this time soaked, concrete, and adherent to the integument beneath

—

are usually left undisturbed.

Such wounds, whose superficial extent may vary, but whose depth

is limited, admit of being retained in close and accurate contact at

every point ; so as to prevent the interposition of coagulated blood, or

other obstacles to adhesion. Accordingly we find, that when they are

brought together at once by the twisted suture, neatly and carefully

applied, and when the needles are cautiously removed as early as

prudence will allow, adhesion scarcely ever fails to occur. But if

—

in addition to the points of suture—plasters, pledgets, or other dress-

ings be applied, the rule again becomes absolute, that multiplicity of

investments are inimical to adhesion ; the wound Avill suppurate at

one or more points, or throughout even its whole extent.

In some situations, as about the nose, neither plasters nor the

twisted suture can be used as retentive means. Then, as few points

as possible of the common interrupted suture are to be

inserted ; and they should all be cut out, so soon as

the progress of adhesion has rendered their retentive

influence no longer absolutely necessary.

There are certain wounds—as in the vagina, and

in the case of lacerated perineum—in regard to which

often the Quilled suture is the preferable means of reten-

tion. And, indeed, in any part, the circumstances of

a womid may make recourse to this form of suture expe-

dient. For the whole tract is, in every point, placed

and maintained in accurate contact. Ligatures arc

passed, as in the interrui)ted suture ;
but, instead of being secured in

Fig. 211. I'lie twisted suture.

Fig. 212. Tlio quilled .^uture. Tlie dotted line.s niiuli the course cf the ligature

beneath the integument.

Kg. 212.
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the ordinary way, the ends on each side of the wound are tied on

a quill or portion of bougie, wliich is thus

made to press the pai'ts into apposition.

The Continued, or Glovers' suture, is made

by a line needle and thread, as if on a piece

of linen. It is seldom employed but in the

case of slight wound of intestine.

In lai'ge wounds, it may sometimes happen

that treatment, such as we have recommended,

fails in effecting coaptation throughout the

whole extent ; that the deep walls separate,

and that blood or matter tends to accumulate

between. In such a case, it will be expedient

to employ compress and bandaging, lightly applied, from the first.

Other instances of wound, in which the general rules of treatment

must be either varied or transgressed, will occasionally occur in prac-

tice ; the peculiar circumstances of each will regulate the surgeon as

to the treatment to be adopted. But even to them this general rule

will be found applicable :—The less their management varies from the

principles inculcated in the preceding pages—more particularly the

all-important maxim of simplicity—the more likely will it be to prove

suitable and efi&cient.

These pi'inciples may be briefly recapitulated as follows :—In re-

yard to the adhesion ofincised wounds ; delay in complete approximation

is advisable. Cold water-dressing is applied until bleeding has ceased.

Then the wound may be closed ; the cut surface having assumed a

glazed appearance.

Delay and the cold applications are, besides, useful in preventing

secondary hemorrhage. Should this occur, the open state of the wound
is favourable to the adoption of means necessary for its arrest.

In effecting approximation, stitches may be employed when neces-

sary ; but they should be few, and in all cases their use is temporary.

In a great number of instances, they are entirely dispensed with. The
principal and permanent retentive means, are the slips of non-irritating

isinglass plaster. And, as soon as these have become fixed in their

hold, sutures may be removed. The harelip operation, and some other

wounds, are exceptions.

The isinglass plaster, being translucent, admits of a constant and

complete surveillance of the uniting process in every part of the wound.

It does not irritate the surface on which it is applied, is very adliesive,

and seldom requires renewal during the cure.

Fig. 213. The glovers', or continued suture ; in wound of the bowel.
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No other dressing is applied. When coaptation has been effected

and made permanent, all the manipulation necessary to adhesion is

accomplished ; dressings additional to the plaster, therefore, can do no

good, may do harm, and are to be avoided. Cleanliness of the part,

by gentle and occasional wiping—not of the wound, but of its neigh-

bourhood—is all that is further requisite.

By this mode of dressing, the occurrence of adhesion is rendered

much more probable ; the patient is saved much pain and irritation
;

and the surgeon is freed from no little trouble and annoyance. Should

adhesion fail, the parts are in a more favourable state for assuming

the other process of union, than they would have been, in similar cir-

cumstances, under the old system.

In regard to union hy the second intention:—Usually no stitches are

employed. Approximation does not require to be complete ; and partial

coaptation is made by simple replacement, and attention to position.

If intense inflammation follow the injury, active antiphlogistics

must be resorted to, according to general principles.

Usually, water-dressing is the only application ; unless during the

latter part of the cure. At first cool ; then gradually increased to

antiphlogistic temperature ; afterwards tepid and comfortable. When
gentle stimulation of the granulating surface is required, towards the

end of the cure, water gives way to medicated solutions ; proportioned

in strength to the exigencies of the case.

Heavy, foetid, cumbrous poultices, and greasy, rancid, irritating

ointments, are superseded.

In the last stage of union, both by the first and by the second in-

tention, and especially in the latter, support, with mild and uniform

pressure, is not unfrequently advisable. It is effected by plaster, by

bandage, or by both.

The process of union by the second intention may sometimes be

dexterously supplanted by a semblance of adhesion. The period when

this can be accomplished is, when the inflammatory process has sub-

sided from the suppurative, to what is simply essential to reproduction.

When the new and active granulations are then brought into close

contact, they may quickly coalesce ; a great part of the uniting pro-

cess having been effected previous to apposition.

Two common and prominent exceptions to the preceding rules are,

1st. When the cut surface is such that every point can be placed in

close and accurate contact, without the risk of coagulum or any other

obstacle to adhesion being interposed ;
then, twisted sutures constitute

tlio sole dressinjT. 2d When the wound is so situated that neithci-

plasters nor twisted sutures can be applied ; then the common inter-

rupted sutures must be used—as few in number, and of as short dura-

lion, as possible.
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The most prominent point, in the simplicity of the modern and

improved treatment of wounds, is the employment of water-dressing.

It may not be uninteresting briefly to consider this, historically.

Hippocrates used watei", cold and hot, as a local application ; both

in injury and in disease. But the simplicity and common sense of the

old man of Cos were soon departed from ; in favour of the farrago of

vulnerary nonsense, invented by his less skilful and more conceited

followers,

Paracelsus in his " Great Surgery," 1636, seemed to have a most

just perception of things when he exclaimed, " Not without reason do

I call Nature the physician of wounds !" And adds—" Warily must

the surgeon take heed not to remove or interfere with nature's balsam,

but protect and defend it in its working and virtue. It is the nature

of flesh to possess in itself an innate balsam which healeth wounds.

Every limb has its own healing in itself ; Natui'e has her own doctor

in every limb ; wherefore every chirurgeon should know, that it is not

he, but Nature, who heals. "What do wounds need ? Nothing. Inas-

much as the flesh grows from within outwards, and not from without

inwards ; so the surgery of wound is a mere defensive, to prevent

Nature from suffering any accident from without, so that she may pro-

ceed unchecked in her operations." Such sound maxims., however,

were little, if at all, regarded by the profession ; and it has been re-

served for our day to see their full adoption.

During the siege of Metz, 1553, a quack, Maitre Doublet, "per-

formed strange cures vnth simple white linen, and clear water from

the fountains and wells; and every one went to him, as if he were
Maitre Ambrose Pare himself—a man so celebrated, and considered

the first of his day." Ambrose acknowledged the success, and imi-

tated the pi-actice
;
having at the same time the good sense to see that

the real virtue lay in the " clear water," and not " in the mysterious

words, and vain and unchristian ceremonies which M. Doublet made
to accompany this new and singular practice." These, accordingly,

lie omitted.

In 1560, Gabriel Fallopius strongly recommended the use of water,

as a " fruitful source of success." In 1570, Palazzo wrote on the tme
method of curing wounds, by " simple water, hemp, and flax ;

" the

temperature varying according to circumstances. In 1578, Laurent
.Toubert exposes the folly of charms, and contends that " common water
is most efficacious in procuring a favourable termination, and a good
cicatrix."

About tliis period, disputes were rife, whether to incantation or to

water the credit of the cure was due; and, at last, the point was de-

cided in favour of the water, by the Chancellor of the University of

Montpellier.
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In 1732, Lamorier published on " the use of common water in sur-

geiy;" contending that there were few wounds which could not be
healed by this treatment, more promptly and satisfactorily than by any
other means.

In 1785, a number of men, proving cannon at Strasbourg, were

wounded by the bursting of the ordnance
;
and, in their case, the water-

dressing proved very successful. A comparative trial was made of

" blessed water" and simple water, without any appi-eciable difference

being observed in the effects. Barou Percy was witness to this ; and,

becoming enamoured of the water-system, employed little or nothing

else in the treatment of wounds ; protesting, that he " would relinquish

military sui'gei-y, if he were prohibited from using water"—as a vul-

nerary.

Larrey, in the Egyptian campaign, used the waters of the Nile, in

the treatment ofwounds, with much success. Kern, ofVienna, strongly

espoused the same cause ; as also Breschet, Berard, and other cele-

brated surgeons. In Ireland, it met with an able and zealous sup-

porter, in a late eminent practitioner ; and the name of Mathew is not

more associated with the use of the limpid element internally, than is

that of Macartney with its external application. In this country, no

one laboured more successfully and zealously than Listen, in repro-

bating the " nimia diligentia" of the previous system of vulnerary

manipulation ; in establishing the claims of the simple Avater-dressing,

both hot and cold ; in carrying into practice, and illustrating the truth

of the maxims of Paracelsus, on this point— too long neglected ; and

in thereby conferring a great boon, both on the profession and on

mankind.

The Making of Wounds.

On wounds made designedly, for Surgical ends, the principles of

cure have an important bearing. In the great majority of cases, it is

our object. that the wound shall heal in the most favourable way—by
p'lhesion. Accordingly, the wound should be planned and made so as

most to favour that occuiTcnce. The knife used should have a keen

edge, and be worked with little pressure ; cutting with a sawing motion,

rather than with a thrust ; the object being to make a clean and smooth

cut, devoid of bruise or laceration. Neither is the cut to be made

across the muscular fibres, but in a line pai-allel with their course

;

otherwise the wound will gape, and, even with force, approximation

of the edges may be uncertain. By following the contrary practice,

on the other hand, mere relaxation of the part will often be suflicicnt

for the requisite apposition. AVhen the incisions arc made for removal

of a diseased or injured part of the body, we endeavour to save

as much of the external parts, more especially of ihe integument. :v-
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will admit of easy closure of the chasm. And, when the wound is

deep, we make its external part more extensive than the internal ; in

order that the secretions, which must form to a greater or less extent,

may have free exit ; so avoiding retention of these, separation of the

wound's edges, obstruction of the adhesive process, consequent vascular

excitement, and suppuration.

II. Contused and Lacerated Wottnds.

These, closely resembling each other in their nature, and in the

treatment required, need not be considered sepai-ately. They are

inflicted by a blunt body, forcibly applied ; or by powerful divellent

force. In the one case, the margins of the wound are bruised ; in the

other they are torn, and of a ragged appearance. Such wounds are

attended with comparatively little hemorrhage and pain ; but they are

not the less formidable on that account. The lacerated artery, it will

be remembered, accomplishes its own hemostatics, with rapidity and

ease (p. 320) ; and when much bruising or tearing of the breached part

has occurred, there is depression of the nervous as well as of all other

vital function, and consequently but little sensation of pain. "Were it

to be imagined that, because a Avound is neither painful nor inclined

to bleed, it must be trivial, many and serious errors of diagnosis and

prognosis would result.

Adhesion is impossible ; inflammation and suppuration are certain.

In the greater number of cases, the bruising and tearing are such, as

either to kill a portion of the implicated texture outright, or so far to

diminish its vital power as to render its speedy demission of life inevi-

table. That dead part must be thrown off, according to the general

law; and, however slight the slough maybe, its detachment cannot

be effected without inflammation, suppuration, and ulceration (p. 238).

In severe cases, there is a double risk connected with the accession of

gangrene. Not only will there be loss of substance by the immediate

sloughing; entailing much suppuration, risk by hectic, and tedious

cure. But, besides, the gangrene may spread ; either so as to invade

and destroy a large extent of surface— enhancing the dangers just

mentioned ; or, involving the whole limb, it will throw the system into

intense fever with prostration, and demand amputation.

Treatment is twofold in its object; to limit the accidents from

inflammation and its results ; and to favour granulation, in the manner
already described. The water-dressing is at first cool ; so as to arrest

bleeding, and yet not increase the risk from gangrene by still farther

depressing the vitality of the parts ; afterwards it is hot, and conducted

in the usual way. Often a large, soft, simple poultice, frequently

renewed, is found very soothing to the part, during the inflammatory
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Stage. In severe cases, much judgment is required, to regulate the

antiphlogistic means ; and this is more especially necessary in regard

to abstraction of blood, from the part and from the system. On the

one hand, we must be sufficiently active, to check an untoward amount
and intensity of inflammation, and so to limit loss of substance and

constitutional disorder from extensive gangrene. On the other hand,

we must be careful not to lower the system too far
; remembering that

suppuration, hectic, and it may be typhoid symptoms, are yet to come.

Sutures are in no case necessary, and ought not to be applied ; suffi-

ciency of apposition is effected by replacement, attention to position,

and the adhesive slips, if need be. During separation of the sloughs,

hemorrhage may occur; the process, therefore, has to be watched

anxiously. Should abscess form in the neighbourhood of the wound,

or diffuse purulent infiltration threaten, free incision should be prac-

tised eai'ly.

It is to be remembered, however, that all wounds inflicted by a

blunt instrument are not necessarily of this second class. In some

cases, they belong rather to the first ; and require the same treatment.

When an obtuse body, as a stick, stone, or bar of ii'on, is brought

with smart violence in contact with integument placed over a resisting

bone, (as on the cranium), an apparently incised wound is not unfre-

quently the result ; the same in appearance and general character, as

if inflicted leisurely by a knife. No doubt, the parts must be to a

certain extent bruised ; yet the bruise is not shewn at the time, and

may never be evinced at all—healing taking place readily enough by

the first intention. The wound is partly incised, partly contused; but

it partakes much more of the former than of the latter character ; and

is to be treated accordinglj'—by close apposition, and with a view to

adhesion.

III. Punctured Wounds.

These are inflicted by the penetration of a sharp and pointed instru-

ment, which bruises and tears as well as cuts. This class of wound,

consequently, is of a compound nature. When of aiiy considerable

extent, the injury is always serious. A long track of superficial wound,

involving little more than the integument and areolar tissue, is com-

paratively trivial ;
when, however, the direction is not along the surface,

but towards the interior, there is always reason for apprehension. Tlu>

danger is twofold:—First, from injury done to important parts; as

arteries, veins, nerves, canals, cavities, joints. Secondly, from inflam-

mation occurring in the deep part of tlie wound, the purulent secretion

being confined, diffuse infiltration being consequently favoured, and

much damage resulting to both part and system. The form of the

wound renders the former danger probable. Its nature disposes to
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the latter; for, being in part both contused and lacerated, a certain

amount of intlummatiou is but too certain ;
especially in those cases

in which blood has been infiltrated into the areolar tissue, in con-

sequence of the form of the wound preventing its free exit. A third

danger may be stated ; from the chance of a part of the weapon break-

ing off, and remaining lodged in the depths of the wound ;
rendering

inflammation there, and that of an intense character, inevitable.

Treatment.—At one time it was the invariable custom of the sur-

geon, so soon as satisfied that a wound was of the punctured kind, to

dilate it freely ; so as to give it an undoubted title to the appellation

of incised. And it was thought that the patient was really benefited

by such procedure. Such wanton cruelty, however, has now been

justly abandoned. Dilatation maybe required ; but often it is neither

necessary nor expedient, in the first instance. The greater number of

punctured wounds partake of the incised character, more largely than

of the bruised and lacerated ; and are to be treated accordingly. By
inquiry into the history of the case, examination of the inflicting

weapon, and the gentlest possible probing, if need be, it is ascertained

that no foreign matter lodges in the wound. Apposition is then

elFected, gently and accurately
; by attention to position, and use of

the isinglass plaster. The part is kept at rest ; and the system is

placed under the antiphlogistic regimen. We look for adhesion, and

frequently are not disappointed. Yet it is not unlikely to fail, for the

reasons ah-eady stated. When it does, transition is made to warm
water-dressing, and other means suitable for mitigating the coming
inflammation. If this prove moderate, the discharge have free exit,

and no swelling or hardness form deeply, there is yet no demand for

dilatation. The ordinary treatment for granulation is carried out;

and, by granulation, the aperture in due time closes.

Dilatation, however, may be mo.st necessary under certain circum-

stances. 1. Hemorrhage may be serious, from a divided or punctured
artery ; and pressure either may have failed, or may seem unsuitable.

In the original state of the wound, deligation is impracticable
; yet the

ligature must be applied. By incision, accordingly, the bleeding point

is to be exposed ; so as to admit of deligation being easily and securely

performed. 2. A portion of the weapon, which inflicted the wound,
may remain firmly imbedded in the deepest part. It may be neces-

sary to dilate, to a certain extent, so as to permit the application of
forceps, or other instruments, for extraction. 3. When, by deeply
seated inflammation, and purulent confined secretion, diff'use infiltra-

tion is threatened (as indicated by deep pain and hardness, swelling

of the whole wound, redness of the integuments, and violent constitu-

tional disturbance), free incision cannot be too early employed. Then
dilatation is essential to save structui-e, and to moderate serious dis-
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order of the system. When fjiscia, or otlier tendinous texture, has

been involved in inflammation and infiltration, the case proves pecu-

liarly troublesome, as can readily be imagined, and demands great

energy of local treatment. The knife must be used freely (p. 199).

IV. Poisoned Wounds.

By the experiments of Blake and others, it seems fully established

that virus pervades the system through the blood ; thence re-acting

injuriously on the nervous systein, and interfering more or less with all

the functions of life. The effects are never instantaneous. A certain

number ofseconds (not less than nine) are requisite for absorption, even

of the most deadly poisons. Some of the more intense, as that

of the most venomous serpents, vrould seem also to have a direct

influence on the nervous centres ; probably by contact of the poison

with the nerves of the part injured. Certain it is, that the nearer the

wounded part is to the brain, the more speedily are the untoward

symptoms developed. But, even admitting that this direct nervous

implication is true, it can only obtain to a comparatively slight extent

;

and we are still forced to hold that the main agent of diffusion through

the system is the circulating blood. For it seems established, at least

in the majority of cases, that the contact of poison with the surface

of the body is not sufficient to give rise to general symptoms ; so long

as its general diffusion throughout the body, by the circulation, is pre-

vented. It does not follow that the virus, when so diffused, shall

affect all parts, in their functions, to an equal degree. On the con-

trary, it is found that certain tissues suffer in an especial manner; the

nervous, pre-eminently.

When virus has been introduced into the system, and is not speed-

ily thereafter extruded by elimination, it is supposed that a process takes

place in the blood, somewhat analagous to fermentation, and hence

termed Z7/niosis ;
whereby the whole circulating fluid is deteriorated,

and the poison at the same time multiplied, perhaps to a great extent.

And, according to the poison, this process varies much, as to the time

which is requisite for its completion.

Some poisons, of much virulence, produce their deleterious, and

perhaps fatal effects, very speedily—so soon as introduced by the

blood into the system ; as happens in the bites of the most venomous

snakes. Others, again, do not exhibit their results, until the process

of zymosis has been tardily completed ; as in hydrophobia.

A third class of poisons—the venereal, for example—seem to have

a doubly zymotic character. At first, the part is inoculated ;
and

there the poison accumulates, by zymosis ;
forming the characteristic

pustule and sore. Thence the system becomes contaminated, through
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absorption ; and in the blood a second, or general zymotic process is

effected, whence the secondary symptoms are produced.

The local effect of inoculated poisons is to produce intense asthenic

inflammation in the injured parts ;
running rapidly on to diffuse infil-

tration of most unhealthy pus, spreading fast and far, accompanied

with much swelling and livid discoloration, and often ending soon in

gangrene. Often there is a further complication by inflammation of

lymphatics and veins. And, altogether, a state of matters is established

which was formerly not inaptly termed Cellulitis Venenata. Gangrene

having ceased, and sloughs separated, a deep, troublesome, unhealthy

sore remains.

Poisoned Wounds hy Dissection.

Here the deleterious virus may be animal; engendered in the

body previous to death, and as yet not altered by decomposition ; as

putrefaction advances, its virulence seems to be destroyed. This form

is encountered in the dissection of females who have died from puer-

peral disease, for example ; and inoculation with such a poison is a

very formidable accident. Or the virus is the result of ordinary

putrescence ; and the inoculation of this is an infinitely more common
occurrence. The injurious consequences are manifested, both in the

part, and in the system.

I. Local.—These, again, are either simple or severe. 1. Simple.

A part is punctured, usually the finger
;
by a scalpel, needle, or pro-

jection of bone. The more ragged the puncture, and the less the

bleeding therefrom, the more likely is the virus to lay hold of the

part and be absorbed. After some hours, inflammation takes place,

and a pustule forms at or near the puncture. The pustule gives way,

discharging a thin, unhealthy, puriform fluid, and degenerates into an

acute and painful ulcer. A minor amount of the inflammatory process

involves the integuments around, which are red, hot, painful, and
slightly swoln

; and, not unfrequently, this, spreading, establishes an
erythema or simple erysipelas. This is the most common form of

accident; of almost every day occurrence in the dissecting room.

Sometimes a violent form of deep whitlow is induced ; requiring

incision, to prevent disorganization of texture. Sometimes secondary

abscess collects in the axilla ; of a chronic kind, without apparent

affection of the intervening lymphatics. Sometimes no acute affection

occurs at the site of injury ; but chronic induration forms, and is of

long endurance.

2. Severe.—The inflammatory process is diffuse from the first, and
pustular formation at the injured part may or may not occur. A genuine

erysipelas is established. And, not unfrequently, angeioleucitis plainly

co-exists; evinced by red streaks, very painful, stretching continuously

2 s
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up the arm from the erysipelatous part ; or by acute glandular enlarge-
ment in the axilla, connected with isolated patches of inflaming lym-
phatics on the inside of the limb. Abscess usually forms in the glands,

very speedily; perhaps accompanied with purulent infiltration of the

surrounding areolar tissue. The latter casualty often occurs, also, in

the areolar tissue on the corresponding side of the chest. Sometimes
the tirst symptom which attracts the patient's attention, is an intense

pain in the shoulder ; soon followed by glandular enlargement in the

axilla, while yet the changes at the injured part are comparatively

unimportant. When such is the case, diffuse areolar infiltration of

the corresponding side is seldom absent, and usually extensive. And
such local disasters, it can readily be understood, are invariably accom-
panied with intense constitutional disturbance.

II. General.—1. Derangement of the general health, without

local injury, is not unfrequent ; the poison entering the system by the

skin, or by the lungs. This deleterious matter would seem also to be

of two kinds ; generated in the body before death, as in fever, and

encountered in subjects recently dead ; or the gaseous product of

ordinary putrescence, emitted by any body much decomposed. From
either form the student seldom suffers, unless he be either very much
exposed to the contagion, by long and habitual stay in the dissecting

I'oom, or predisposed in consequence of previous disorder of the

system. He feels feverish, languid, listless, and without appetite;

the bowels become irregular, and diarrhoea sets in, accompanied with

much flatulence ; the gaseous product of the stomach and intestines is

very fcetid, the fcetor closely resembling that of the dead body whence

the deleterious influence has proceeded ; and the same odour is also

usually perceived in the mouth, in the breath, in the exhalations from

the skin, and in the urine. The system seems saturated Avith the poison,

and busy in freeing itself by elimination. After diarrhoea has con-

tinued for some time, perhaps accompanied with profuse perspiration

at night, the symptoms usually abate ; the greater part of the deleteri-

ous matter has been extruded, and the system rallies ; unless the same

cause be still in operation, through imprudent continuance in the dis-

secting room.

2. Constitutional symptoms of the gravest kind attend on the severe

local affection ; sometimes antecedent, sometimes consequent ; most

frequently the former, and becoming aggravated as the local affection

is developed. At first, there is febrile disturbance of a simple kind.

As the local changes form, the fever assumes the inflammatory lyjie

;

but that usually is of short duration ; and is merged in constitutional

irritation of a very low kind, tending urgently towards typhoid pros-

tiation. In the minor local affection—pustule and erythema—the

febrile disturbance is but slight and simple. But in the more severe
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form—consisting of angeioleiicitis, glandular abscess, and diffuse areo-

lar infiltration, often complicated by erysipelas, and perhaps with

inflammation of the veins—the general symptoms are from the first of

a most alarming nature, and place life in the most imminent peril. In

some few eases, the precursory fever has been so intense, and yet of

so low a type, as to carry off the patient even before full development

of the local disorder ; as if by direct poisoning.

Treatment. 1. For the local symptoms.—Prevention is in our power,

and ought never to be neglected, A wound, scratch, or puncture,

however slight, having been received, the part should be immediately

washed, and well sucked by the mouth ; which latter operation has

the doubly beneficial effect, of both taking away virus, and preventing

absorption of any small quantity which may for a time lurk in the

part. At the same time, enlargement of the wound may be expedient.

If it have been inflicted by the scalpel, and already shew an inclina-

tion to bleed (increased by suction), it need not be interfered with.

But if it be a ragged scratch or puncture, from a pointed and edgeless

substance, as a spiculum of bone, it is well to dilate it slightly by the

point of a clean lancet or scalpel ; so as to encourage the flow of blood,

and thereby favour the washing away of deleterious matter. After

by washing, suction, and bleeding, a sufficient cleansing has been

effected, the part should be touched lightly with the nitrate of silver;

with two objects in view. The nitrate is supposed capable of effecting

decomposition of any virus which may remain imbedded in the wounded
part ; and we know that it is most efficient in forming a protective crust,

whereby the imbibition of other virus may be prevented. To fulfil

more completely the latter indication, however, a piece of plaster—or

collodion—is laid over the part ; and the whole is suiTounded by some
other envelope. Then dissection may be continued in security.

But a more important means of prevention exists, in regard to

both the local and general symptoms
; namely, attention to the general

health. The robust student is seldom found to suffer ; however many
may be his dissection wounds, and however careless he may be of their

local management. The stomach and bowels should be kept in a
healthy state ; diet should be generous, yet temperate ; a sufficiency of

out-of-door exercise should be taken daily
; clothing should be warm,

and a clean perspirable state of the skin maintained ; above all, late

hours, and every dissipation should be most carefully avoided.

Precautionary measures will of course be most attended to, under
circumstances of especial danger ; as when the body is recent, and
•death has proceeded from puerperal disease, particularly from affection

•of the serous membranes ; and when the dissector is, from any cause,

in indifferent health, and thereby predisposed to suffer.

When local symptoms have become established, the treatment i^
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according to general principles. The pustule is opened, and covered

by a poultice, or by warm water-dressing; tbe part is diligently fo-

mented ; and if angeiolcucitis be tlireatened, tlie application of a warm
and weak solution of the acetate of lead, with opium, will be found

grateful. If er^'sipelas occur, or erythema prove troublesome, punctures

by the lancet, with the view of local depletion, will be expedient. If

erythema be but slight, light application of the nitrate of silver will

sufRce. When abscess has formed, or when diffuse infiltration threatens,

fi-ee incision cannot be too early practised at the affected parts ; in the

latter case, it is only by incisions, almost deserving the term heroic,

that disaster can be averted. The wounds are treated by water-dress-

ing ;
and, at an early period, uniform and moderate supjjort by ban-

daging should be afforded.

2. For the general symptoms.—In the first form—general derange-

ment without local affection, and independent of wound—application

of the cause is plainly to be discontinued ; that is, the dissecting room

is to be left for a time, and the free open air enjoyed, as much as cir-

cumstances will permit. Also, the natural efforts towards extrusion

of the deleterious matter are to be duly seconded
; by purging, diapho-

retics, and diuretics ; but especially by the two first. There is a

natural tendency to both diarrhoea and sweating
;
and, by suitable

means, these are to be regulated and maintained, until elimination seem

to have been complete. Afterwards, a tonic system of treatment is to

be enjoined ; more especially generous diet, and exercise in the open

country air. Town-life, study, and dissection, need not be resumed,

until convalescence is fully established. Usually, no long period of

absence is required.

The constitutional symptoms of the second kind—those which

attend on puncture, and the local accidents which result therefrom

—

are not so easily overcome. On their first accession, elimination is still

to be attempted; by purging, full emesis, and diaphoresis; and these

measures, at the same time, tend to moderate the febrile symptoms.

During the short sthenic or inflammatory stage, gentle antiphlogistics

are expedient ; but general blood-letting, or other heroics, are seldom if

ever warrantable. In the more urgent cases, calomel and opium, given

so as to lay hold of the system, are sometimes beneficial. When sup-

puration has been fairly established, and especially if it be of the diffuse

character, support, tonics, and stimuli, in their turn, are required ; as

in other examples of extreme constitutional irritation (p. 57).

The more urgent cases are not unlikely to prove fatal. And those

patients who escape with life, often retain but a shattered system ever

after. They are liable to chronic suppurations, ulcers, and glandular

enlargements ; and to many other chronic disorders, of which debility

is the prevailing type.
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Atfections of both part and system, in many respects resembling

those arising from dissection Avounds, not unfrequently occur in nurses

or others who tend unwholesome sores, or who are employed in the

washing of foul linen. Similar treatment is required.

Poisoned Wounds hy Healthy Animals.

The Stings of Insects may be formidable by their number, by the

susceptibility and state of system of the person injured, and by the

nature of the part aflFected. Poison introduced by the stings of a

horde of bees may be sufficient to overcome even the strongest indi-

vidual ; but such an intense and concentrated form of the mischief is of

rare occurrence. A less amount of injury done to a young child, to a

nervous and delicate female, or to any one of temporarily reduced

power, may be equally alarming in its effects. The sting of a solitary

bee or wasp, in the fauces, as has sometimes happened to the incautious

eaters of fruit, is likely to produce such an amount of acute swelling,

as to threaten i-apid asphyxia. But, ordinarily, the stings of insects

in this country are neither many nor serious.

In the first place, the part or parts should be carefully examined

by means of a lens ; and if the stings are found inserted, they should

be carefully removed by finely pointed forceps. Liquor potassa3 is

.supposed to have the effect of neutralising the virus ; the wound, con-

sequently, may be wetted with this. Then, perhaps the best applica-

tion, both in theory and practice, is the continuous use of cold ; a

remedy simple, effectual, and always within our reach. Constitu-

tionally, restoratives may be required, at first, to remove the shock

under which the patient may be found labouring; partly, from fright;

partly physical, from introduction of the virus. Afterwards, calma-

tives to the nervous system, and gentle antiphlogistics, may be expe-

dient ; to subdue slight febrile excitement. In the formidable case of

injury to the fauces—threatening asphyxia by rapid mucous swelling

—

scarification of the part, fomentation outside and in, and the due
amount of antiphlogistics, are required

; employed actively. And
should such means fail, tracheotomy ought to be unhesitatingly per-

formed.

The Bites of Serpents., in hot climates, are extremely formidable. In
this country they are comparatively trivial; man having no worse
enemy, in this class, than the common viper ; whose venom is suffi-

ciently powerful to kill the smaller animals, but is fortunately almost
inoperative upon the human subject.* A person bitten is apt to be

• " Insects arc the curse of tropical climates. Tlie bCte rouge lays the foundation of u
tremendous ulcer. In a moment you are covered with ticks. Chigoes bury themselves in
your flesh, and hatch a large colony of young chigoes in a few hours (p. 375). They will
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much alarmed
; and requires restoratives and re-assurance, accordingly

The part swells, and becomes painful and red
; undergoing a certain

amount of the inflammatory process, but seldom attaining to true in-

flammation. The ordinary applications are expedient; continuous
cold, in the first instance, to moderate and arrest the process, if possible

;

failing which, fomentation, and the other antiphlogistics. The virus

is of so weak and impotent a character, as regards man, that precau-

tion need hardly be taken against absorption. The constitutional

effects are slight, if any ; the local may be accounted for, almost, by
the mechanical injury alone.

Though such be the general character of the results of such inju-

ries, yet it is well to remember that, in susceptible frames, the bites

and stings of even the least poisonous creatures are not unfrequently

followed by very troublesome consequences; angeioleucitis, abscess,

perhaps eruption, and febrile disturbance.

Abroad, the accidents assume quite a different complexion. The

bite of the rattlesnake in America, and of the Cobra da Capello in

not live together; but every cliigoe sets up a separate ulcer, and lias his own private portion

of pus. Flies get entry into your mouth, into your eyes, into your nose
;
you cat flies,

drink flies, and breathe flies. Lizards, cockroaches, and snalies get into the bed; ants

eat up the books
;
scorpions sting you on tlie foot. Evcrytliing bites, stings, or bruises.

Every second of your existence you are wounded by some piece of animal life that nobody

has ever seen before, except Swamnierdam and Blcriani. An insect with eleven legs is

swimming in your tea-cup ; a nondescript witli nine wings is struggling in the small

Fig. 214. Head of the rattlesnake. From Cyclop, of Anat. and Physiology, a a.

Poison gland, and its excretory duct ; the latter cut open at its extremity
;

c, anterior

temporal muscle; /, posterior temporal muscle; g, digastricus; /(, external pterj-goid;

i, middle temporal; </, articulo-niaxillary ligament, whicli joins the aponeurotic capsule

(if the poison gland; r, the cervical angular muscle; <, vertibro-mandibular muscle;

", costo-mandibular muscle.

l''ig. alT). Poison fang inagniticd. From the same. /) /), The pulp cavity of the

toolb ; V V, the canal along which the venom flows, tiidy nii the outside of tl.e tooth.
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India, is often followed by rapid dissolution,* The poison, acting on

the nervous centres, through the blood, as formerly explained (p. 624),

may speedily arrest their functions ; and the patient dies of vital pros-

tration. Or, reaction having taken place, the disordered state of the

blood induces febrile disturbance of a low kind, aggravated by the

local changes which meanwhile have occurred in the bitten part; and

under this the patient may sink, at a more remote period.

The local affection is in itself formidable. By the absorption of

virus into the blood, and its subsequent diffusion through the system,

vital power is lowered genei-ally. By imbibition of the poison in the

part injured, the same result takes place locally. Under the stimulus

of the injury, the part inflames ; and the process, advancinguncontrolled,

in consequence of deficiency both in general and in local vital power,

soon attains its worst results—gangrene, attended with diffuse infil-

tration of a putrid sanies. This, occurring in an otherwise sound

patient, would of itself induce constitutional disturbance of an alarm-

ing kind ; but when the additional source of irritation affects a system

already brought low by the constitutional and almost immediate result

of the injury, it can readily be understood that the most dangerous

consequences are likely to ensue.

Under such circumstances, the required activity of treatment is

great, proportioned to the ui'gency of the case. The first and main

indications are—to prevent absorption of the virus, and to obtain its

expulsion from the part. With this view, a ligature is to be thrown

instantly round the limb, between the heart and the bitten part ; so as

to obstruct return of venous blood from the latter. Thus time is

afforded for fulfilment of the second part of the indication
; expulsion

of the virus.f If the part be favourably situated, free excision should

be instantly practised. If that be impi-acticable, free incision should

beer, or a caterpillar with several dozen eyes in hia belly is hastening over the bread and
butter ! All nature is alive ; and seems to be getting all lier entomological hosts to eat

you up, as you are standing, out of your coat, waistcoat, and breeches. Such are the

tropics! All this reconciles us to our dews, fogs, vapours, and drizzle; to our apothe-

caries rushing about with gargles and tinctures; to our old British constitutional coughs,

sore throats, and swelled faces."—(Sid Smith's Woi-ks, vol. ii. p. 147.

* " Snakes are certainly an annoyance ; but the snake, though high-spirited, is not

quarrelsome ; he considers his fangs to be given for defence, and not for annoyance ; and
never inflicts a wound but to defend existence. If you tread upon him, he puts you to

death for your clumsiness, merely because he does not understand what your clumsiness

means ; and certainly a snake, who feels fourteen or fifteen stone stamping upon his

tail, has little time for reflection, and may be allowed to be poisonous and peevish.

—

Ibid.

p. 140.

t The snake charmer in India is provided with very effectual means for safety. The
assistant carries small cauteries, in shape and size corresponding exactly to tiie fangs of

the creatures with whom tlic performer plays ; and in the event of a bite, the cautery,

heated in a chauffer also carried for the purpose, is instantly inserted into tlie wound.—
Lancet, No. 1530, p. 694.
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be made, and the flow of blood encouraged by every means in our
powei'. Suction by the mouth is beneficial after either excision or
incision ; with the view of both preventing absorption, and favouring

the flow of blood, whereby the virus may be washed away. And, pro-

vided there is no breach of surface in the mucous membrane, this may
be had recourse to with perfect safety to the operator

; experience

having shewn that such virus does not act except on a wound or sore.

But the application of a cupping-glass is at least equally efiicient, and
usually more convenient. It should be retained not only during ten-

dency to bleed, with the view of encouraging escape of blood and all

other fluids from the part—butfor hours afterwards
; experimenthaving

clearly proved that, during its application, absorption takes place very

slowly and imperfectly, if at all. Afterwards, it is well to apply the

nitrate of silver freely to the part ; for the same reasons as in the

treatment of dissection wounds (p. 627). When diffuse infiltration has

begun—as it speedily will, if we have failed in timely and effectual

expulsion of the virus—free incision is required ; in order to arrest

progress, save texture, and mitigate the general symptoms which would

otherwise ensue.

The general treatment consists in the use of restoratives and sti-

muli, in the first instance ; in order to avert death by the immediate

effects of the poison, and afford an opportunity for bafiling its secondary

results also. Ammonia and arsenic are both high in repute, having

been well spoken of by experience ; the former proving useful, pro-

bably, as a powei'ful and suitable stimulus ; the latter, perhaps, pos-

sessing some virtue as an antidote to the pernicious virus. The arsenic

is given in large doses, and with impunity—one grain of the arsenious

acid, or two drachms of the liquor arsenicalis ; a tolerance of the remedy

being plainly engendei-ed. Its use is continued until free purging is

induced. Thus it may also prove of service by elimination ; and this

may be farther contributed to by emetics and diaphoretics, according

as the rallied system will bear. Sometimes vomiting is spontaneous

and excessive, tending to accelerate exhaustion of the patient ; under

such circumstances, it is to be moderated by opium, and the applica-

tion of sinapisms to the epigastrium. Sinapisms along the spine, too,

are useful, by rousing nervous energy. The principal danger having

been overcome, tonics, change of air, and generous diet are indicated ;

to remove the remaining debility.

Many cases, as can be readily understood, prove fatal ere assistance

can be obtained. Others are seen too late for employment of the

means suited to the prevention of absorption. In such, attention is

directed to the constitutional treatment—in order to obtain time for,

and to assist in elimination—and to local management, by incision and

otherwise, so as to limit the inflammatory accidents in the part.
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Poisoned Wounds by Diseased Animals.

The most prominent of these is the fearful malady which occa-

sionally results from the bite of a rabid animal, and is termed Hydro-

phobia.

Rabies in the Dog.—This disease is said to be of two forms. " The

first is characterised by augmented activity of the sensorial and locomo-

tive functions, continued and peculiar barking, and a strong disposition

to bite. The affection commences with some alteration in the peculiar

habits and disposition of the animal, who, as the case maybe, is more

irritable, more tractable, more lively, or more sluggish than usual ; or

these several conditions may alternate in one and the same animal.

An early symptom consists in an inclination to lick, or carry in the

mouth, various inedible substances, especially such as are cold. The
animal after a time gets restless ; snaps in the air, as if at flies, fre-

quently leaves the house, but soon returns ; and is obedient and seems

attached to his master. According to Blaine, constipation constantly

exists. There is usually complete loss of appetite ; but the animal

seems to suffer from thirst, drinking eagerly, until, as indeed usually

occurs, the mouth and tongue become swollen. The eyes are red, and

become dull, haggard, and half closed, the skin of the forehead being

also wrinkled, which gives the animal a peculiar aspect. The nose,

tongue, and throat, now usually become swollen ; and the coat becomes

rough and staring. According to Hertwig, the mouth is generally

very dry ; but Blaine has constantly observed a flow of thin saliva.

After some time, the gait becomes unsteady and staggering, and flnally

the extremities are paralyzed. The tail, in this form of the disease, is

not drawn between tne legs ; and the head is carried erect ; the nose

being pointed upwards. A disposition to bite, sooner or later, invari-

ably occurs ; it is not, however, permanent, but recurs periodically ; is

directed against both inanimate and animate objects ; most especially

against the cat, less so towards other animals, and least of all towards
man. "When the animal bites, he does not previously bark or fly at

the object of his attack, but approaches in a quiet or even friendly

manner, and makes a sudden snap.

" The second form of the disease is distinguished by inactivity

and depression ; there is no disposition to bite—probably from the

lower jaw being paralyzed ; nor is there any inclination for change of

place manifested. The first symptoms are unusual quietness, and
apparent depression of spirits. The voice is peculiarly altered, as it

is also in the foregoing variety, but there is much less disposition to

bark. The mouth is open, the lower jaw hangs as if paralyzed,

and is raised only under the influence of strong excitement; there
is a constant flow of slaver from the mouth. The animal either
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does not drink at all, or does so with difliculty ; but manifests no
fear of water, and, on the contrary, willingly immerses the nose in

that fluid. The tongue is almost constantly protruded from the

mouth."* The animal rarely survives . beyond the sixth day. Thus
we see that dread of water, and insanity of the dog, are but vulgar

errors, in connexion with this disease ; some animals, indeed, trained

to certain duties—as pointers—have performed these while in the

rabid state, quite as efficiently as when unaffected. The most invari-

able symptom is the rough harsh bark
;

very peculiar, and quite

characteristic.

Hydrophohia.—The saliva of a dog, labouring under such a disease,

doubtless contains a virus, the introduction of which by inoculation is

capable of producing Hydrophobia in the human subject ; a disease

so termed, not because there is truly a dread of water, but because, in

man, the most prominent symptom is inability to swallow, and unwill-

ingness to attempt to swallow any fluid whatever. Two points in

regard to the virus of Eabies are peculiar. First, a long period of

latency exists ; symptoms of the disease, in man, seldom showing them-

selves sooner than the fortieth day after inoculation. Matured zymosis

seems to be essential to production of the full influence of the poison

(p. 624). And it may be that a double zymosis takes place, as in the

case of venereal virus ; first in the part, and afterwards in the system.

Second, inoculation is not invariably followed .by the untoward

symptoms. A number of people having been bitten by the same

animal, a few only—sometimes but one, sometimes none at all—fall

victims to hydrophobia. The average is supposed to be one in twenty.

The virus of rabies is understood to be originally produced—but

how, is yet uncertain—in the dog, fox, wolf, jackall, cat, and badger

;

and from them to be communicable by inoculation to many others.

But it still remains an open question, whether or not these in their

turn are capable of reproducing the disease
;
although the preponder-

ance of evidence and belief, no doubt, leans toward the affirmative.

The most dangerous mode of injury is by bite, on a part unpro-

tected ; as the hand or face. A bite through clothes is less formidable

;

inasmuch as it is probable that the greater part of the virulent saliva

has been entangled in the exterior of the cloth, and does not reach

the wound. But, on the other hand, a bite is not essential. There

may have previously existed a scratch, sore, or open surface of any

kind, and, from the licking of this by a rabid animal, inoculation will

be at least equally certain. The virus is inert on sound skin ; as well

as when taken internally, without breacli of surface in the mucous

passages.

Some authorities have been bold enough to deny, that hydrophobia

* British ami Foreif^ii Muilical Heview, No. 2;"), p. 60.
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ever occurs in the liuman subject ; believing that what we term such

is a simulation, of a nervous character, induced by dread and alarm.

But this fancy is sufficiently disproved by the fact, that children have

been victims of the disease ; as well as adults, who, from ignorance of

the very existence of any such malady, could not have been amenable

to the mental influence supposed. There is no doubt, that by anxiety

of mind a nervous simulation may be induced, especially in females of

hysterical tendency ; but this can readily be distinguished from the

real disease, and is of an altogether different character as to its result

;

seldom, if ever, proving fatal. Further, the mind apparently has the

power of not only hastening accession of the true disease, but also of

causing its aggravation.

The pei'iod of incubation—that is, the period between the bite and

accession of the direful symptoms—is, in man, invariably long ; as

already stated. Its average may be said to range between five and ten

weeks. According to some, even years may elapse. But a fallacy

must surely have existed in such cases; an intercurrent injury having

doubtless been inflicted, though of so slight a nature as to have failed

to attract attention. The symptoms of the disease ai'e generally

divided into two kinds ; the premonitory and actual.

1. The wound usually heals up in the ordinary way ; generally by

granulation. But, after a time, pain and itching are felt in the cicatrix,

and its neighbourhood. The pain increases, and extends up the limb,

usually in the course of the nerves ; unaccompanied by discoloration

of the integument, except at the cicatrix, and not increased by pressure

or motion ; it is neuralgic. The cicatrix becomes swoln and dis-

coloured, and usually ulcerates, discharging a thin unhealthy pus. The
general system shows disorder of a febrile character ; and marked
headache supervenes; with restlessness, disturbed dreamy sleep, increase

of shooting pains from the injured part, flying pains in other parts of

the body, and other evident signs of much excitement of the whole
nervous system. There is great acuteness of the senses, and of the

intellectual functions
; memory is strong, imagination vivid and fertile,

the countenance animated ; the eyes sparkling and clear, but intolerant

of light. This state, however, is. apt to be succeeded by dull despon-

dency ; the result, probably, of mental depression and fear. The pulse

is usually more frequent and strong than in health ; and yet not of the

true inflammatory chai-acter. Then comes the dread of fluids ; com-
pleting the first stage ; the duration of which is short, never exceed-

ing six days, and usually limited within two or three. In some cases,

the premonitory class of symptoms do not occur, or at least are marked
most imperfectly.

2. The second stage commences with a dread of fluids. Frightful

agitation—accompanied with painful spasm of all the muscles of res-
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piration, especially in the neck, and convulsive difficulty of breath-

ing—is produced by even the sight of liquids ; by hearing fluids in

motion, or poured from one vessel to another
; by the sudden contact

of even a breath of cold air; and by the idea of drinking. The
patient, usually, is well aware of his state ; and, racked with a burning

thirst, may try to overcome this instinctive aversion. Summoning a

tremendous courage, he may make a dash at fluid, and obtain a

mouthful ; but convulsions are sure to follow, most likely preventing

deglutition of more than a few drops. Sleep is now lost entirely

;

and the mind is strangely altered. Despair has taken firm root ; the

patient considering his doom inevitable, and wishing to be relieved by
death from his intense suffering

; yet often talking with volubility and
assumed ease, on subjects indifferent or trifling, in the vain attempt to

conceal his real condition. Sometimes, anxiety is obscured by no

attempted concealment ; and occasional screams attest the horror and

suffering. The general surface is extremely irritable; the slightest

impression on it exciting the paroxysms. And these are also produced,

not only by the sight, hearing, and thought of fluids; but also by the

sight or hearing of objects connected therewith, as cups, teaspoons,

&c. This hydrophobia may remit for a time ; in some few cases, an

intermission has occurred, and swallowing of drink has been accom-

plished with comparative ease ; but the amendment is deceptive ; and

the paroxysms recur in a more intense and enduring form. There is

pain in the neck and throat ; and pain in the epigastric and diaphrag-

matic regions ; often occasional vomiting of dark, bilious matter. A
thick tenacious sputum accumulates in the mouth and throat; occa-

sionally it is seen frothy on the lips, in consequence of the difficult respi-

ration ; and the attempts to dislodge it, by hawking and expectoration,

are very frequent and distressing. The voice is changed, and hoarse

;

but it requires fancy to assimilate it to the barking of a dog. Occa-

sionally, a croupy noise is made in inspiration, during spasmodic con-

traction of the glottis. Sometimes there is an inclination to bite;

not, usually, from savage inclination; but involuntarily and unwit-

tingly ; the patient often taking care to forewarn his attendants.

As the disease advances, cerebral excitement and disorder become

more and more apparent. The eyes are staring, bloodshot, and never

shut; hearing, sight, and touch, are wonderfully acute, but deceptive;

speech is abrupt and rapid, and now incoherent; and at length deli-

rium is confirmed. The paroxysms of diflicult breathing, with .spasm

of the muscles of the throat, become more and more marked ; in one

of these the patient dies asphyxiated ; or he sinks, exhausted, during

a period of remission. And such is the second stage ;
usually of even

shorter duration than the first. Sometimes, death is innncdiately

preceded by complete remission of all the symptoms.
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The morbid appearances, usually observed, are congestion, with

serous effusion, in the brain and spinal cord, and in their membranes.

The mucous membrane of the stomach and fauces is highly increased

in vascularity ; that lining the air-passages is often in a similar state,

and the lungs are much congested. The whole blood is dark and

grumous.

Tetanus is the disease with which this is most apt to be confound-

ed ; yet the differences are sufficiently marked. The spasm of the

muscles is more continued in tetanus ; less remitting, and never inter-

mitting. The jaw is usually much in motion in hydrophobia, in

frequent attempts to clear the mouth and throat from the peculiar

tenacious mucus ; in tetanus it is fixed. Tetanus is rarely attended

with aversion to liquids ; on the contrary, the bath is grateful ; nor

are the tetanic paroxysms increased by the sight, hearing, or touch of

fluids. Also, tetanus makes its accession usually at a much earlier

period, after infliction of the injury. Physiologically, while tetanus

is a disease of the true spinal system, hydrophobia involves the brain

also ; as evinced by the disorder of intellectual function and special

sense, even early in the disease. While, in tetanus, the stimulus

which excites the paroxysms " operates through the true spinal cord ;

in hydrophobia it is often conducted from the ganglia of special sense,

or even from the brain ; so that the sight or sound of fluids, or even

the idea of them, occasions, equally with their contact, or with that of

a current of air, the most distressing convulsions."* Further, the two
diseases differ greatly in their mode of induction. Tetanus is caused

by irritation of a nerve in the traumatic cases ; by disease of the spinal

marrow, in those which are idiopathic. Hydrophobia is the result of

a specific poison introduced into the circulation, and thence affecting

the nervous system.

The characteristics of the hydrophobic symptoms may be briefly

stated as follows :—They are paroxysmal
;
having marked remissions,

and occasionally intermitting. Breathing and deglutition are the

functions most prominently affected, by spasm of the muscles there-

with connected. The external surface is extremely irritable. The
intellectual functions are perverted ; often from the first ; but not truly

deranged till near the close. The paroxysms are excitable by sight,

hearing, touch, and mental function. The blood, deteriorated by the

virus of rabies, injuriously affects the nervous centres
; increasing

their excitability to such an extent, that the slightest causes are suflS-

cient to induce the most violent spasmodic actions.

Treatment.—The principal duty of the surgeon consists in adopting

means for prevention; those of cure are but little within the reach of

either science or art, however skilful. A person bitten under suspi-

cious circumstances is usually much alarmed, and applies for relief

• Carpnnter.
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without delay. Our first business is to inquire into the history of the

accident ; the disposition of the dog ; its apparent condition at the

time ; whether loose or chained, whether provoked or not. For it

may happen that the animal was not to blame, having been either

provoked to an assault in its own way ; or having inflicted the bite,

with the idea of discharging a supposed duty on an aggressor. Such

a wound is not supposed to contain any virus, if the animal be appa-

rently in sound health, and of its ordinary mood ; and no special treat-

ment is required. If there be any reasonable grounds for doubt,

however, let error always be approached on the safer side, and the

ti-eatment be conducted as if inoculation by virus had actually occurred.

It is better that an unnecessary severity of treatment should be adopted,

than that any risk should be incurred of the accession of an almost

incurable disease. If the animal be undoubtedly rabid, it should be

killed instantly ; for very obvious reasons. If it be apparently well,

and yet have inflicted the injury under suspicious circumstances, it is

better to keep it in quarantine, but without the knowledge of the

patient. If the animal become rabid, it should be put to death secretly

;

but if it remain well over the fifty days, usually allotted as the period

of probation, it should be shewn to the patient, as a most powerful

means of re-assurance.

The surgeon, when satisfied that the bite has been inflicted by a

rabid animal, at once proceeds to excision, when that is practicable;

and effects it in a thorough manner; carefully ascertaining the extent

to which the teeth have pierced, and taking care that the knife goes

beyond this on every aspect. Afterwards, it is well to apply a cupping

glass, exhausted ; so as to encourage bleeding, and oppose absorption

(p. 632). If there be any uncertainty as to the whole of the injured

parts having been removed, let caustic be applied freely. As before

stated, it is better that the patient suffer pain unnecessarily, than that

any portion of the virus should be permitted to remain. Some autho-

rities prefer caustic to excision. Mr. Youatt, for example, reposed

much faith in the nitrate of silver alone. And perhaps ils chemical

effect on the virus may be fully equal to its destructive action on the

tissues; for the latter w^e know is but slight. His experience and

success were great—400 cases of bite, by dogs undoubtedly rabid, and

not one example of hydrophobia—yet excision is surely demanded of

us, when practicable, as an additional and more effectual means of

security; the nitrate being afterwards employed, if deemed necessary,

to render assurance doubly sure. If the part be mangled in such a

way, as to render it impossible to obtain accuracy in cither excision

or cauterization of the bitten parts—as sometimes happens to a

finger, or even to a Avhole hand—amputation should certainly be

performed.

Along with such local treatment, it is important tlwit the general
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health be attended to ; and more especially, that every means be taken

to maintain a state of mind free from anxious forebodings as to the

result. As formerly observed, should an opportunity occur of showing

the animal alive and well, that opportunity should never be ne-

glected.

It has been said, that the bitten person generally loses no time in

applying for surgical aid. But it sometimes happens that days have

elapsed, ere the surgeon is consulted. And then arises a question, as

to whether excision, at that period, is likely to afford a favourable

chance of exemption ; or Whether the virus must have been already

absorbed, and ditfused throughout the system. This question can only

be answered by experience ; and experience has declared in favour

of operation, even at a late period. The apparent success of such

tardy operations may perhaps be explained by the fact, that all those

bitten by animals truly rabid do not fall victims to the disease ; but

another explanation also offers itself ; namely, that local zymosis may
not have been completed, and that, consequently, such excision may
be in time to prevent systemic diffusion.

Dr. Marochetti maintained that characteristic pustules form beneath

the tongue, near the orifices of the submaxillaiy glands, between the

third and ninth day from the infliction of the bite ; and that if these

be cauterized timeously, the disease is aborted ; large doses of broom

tops being at the same time given internally. Most others, however,

have not been able to detect these pustules. And yet it may be well

to look for them. If found, they should certainly be cauterized.

Of the curative treatment, little can be said that is at all satisfactory.

A few examples of recovery are on record ; but they are only excep-

tions to the general rule. And, towards these recoveries, there is no

striking proof that the treatment was especially conducive. There is

scarcely any remedy which has not been tried; of the more important

only is it necessary to speak, and that shortly. Bleeding and other

active antiphlogistics have failed, after abundant trial. Bleeding is

warrantable only in the robust, and at the very commencement of the

disease ; chiefly with the view of facilitating the operation of that class

of remedies in which our trust will most naturally be placed—the

calmatives of the nervous system. Opium, aconite, Indian hemp,

belladonna, hyoscyamus, are given in large doses, often repeated, as

circumstances indicate and will permit. The solid form, of pill or

bolus, may be swallowed, when fluids cannot ; and when deglutition

in any way is found impossible, the skin, rectum, and veins yet remain,

whereby administration may be effected. The hydrophobic symptoms
have a close resemblance to those induced by over-doses of strychnia

;

and aconite is reckoned the best antidote to this poison. To aconite,

accordingly, the attention of the profession has lately been directed
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with an increased interest, in connexion with this disease. Magendie
had observed, in experiments on animals, that nervous agency was re-

markably subdued by injecting water into the veins, so as to induce

an artificial aqueous plethora ; and we have already seen that in hydro-

phobia the general mass of blood is black and grumous, palpably defi-

cient in serum. Injection of water into the veins, therefore, is feasible

in theory; in practice, it has been to a certain extent successful. And
further repetition is perhaps warrantable, with the hope of allevia-

tion, at all events, if not of cure ; the operation, of course, being con-

ducted with much caution, so as to guard against the dangers of phle-

bitis, and introduction of air. The spinal cord has naturally been

attacked, in various ways. Instant vesication over the upper part of

the spine, by ammonia, with subsequent endermic use of opium or

other sedatives, has in some instances afforded decided relief ; and is

advisable. But a simpler sedative may be employed ; namely, ice, in

the large intestine of an animal, applied over the spine, and back of

the head. The effects require to be carefully watched, however, lest the

sedative result prove excessive, and fatal prostration ensue ; and, further

to counteract this, support by rectal nourishment should be afforded

at the same time ; stimulants also being at hand, if required. Ice,

too, may be kept in the mouth, as an additional sedative means, and

a palliation of the raging thirst. The details of a case so treated in

King's College, London, under Dr. Todd,* are such as to hold out no

slight hope of benefit, in further experience of the remedy. From

inhalation of chloroform a good deal was naturally expected in this

disease ; but, as yet, it must be ranked only with the palliatives.

During the administration of all remedies, it is obviously of much

importance to keep the patient carefully secluded from excitement

by light, noise, or otherwise; and to afford what nourishment is in

our power—in order to palliate and protract, if we can neither avert

nor cure.

Lately it has been proposed to perform tracheotomy, in order to

avert asphyxia by spasmodic closure of the glottis ; but at the best,

this can only palliate. And it is to be remembered that death fre-

quently takes place, not from asphyxia, but during remission of the

spasm, from mere exhaustion.

Inoculation of Virus, from a lower animal, not rabid, with or without

wound.

Equinia or Glanders.—The horse, ass, and mule, are liable to a

disease, which, according as it manifests itself chiefly in the lymphatic

system, is termed Farcy—or in the nasal passages and skin, is termed

Glanders. The virus of this disease, received into the human system,

deranges the whole blood, as poisons usually do ; and is capable of

• Lancet, No. 900, p. 583.
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producing a series of symptoms closely analogous to those which occur

in the lower animal. It is communicable both by contagion and by

infection ; but chiefly by the former mode. When inoculation by

wound takes place, the local symptoms precede the constitutional, and

are such as follow poisoned wounds in general (p. 625).

There is at first fever, of variable character ; sometimes sthenic,

more frequently asthenic in type ; and soon followed by pains in the

limbs and joints. " Hard, circumscribed, subcutaneous tumours form

on the parts that are the seat of pain, in the vicinity of the joints or

elsewhere on the extremities, or on the trunk. The skin covering the

tumours may fall into gangi-ene, but they usually suppurate, and when

opened generally yield a sanious or bloody discharge. Between the

fourth and the sixteenth days, a nasal discharge appears ; not, how-

ever, uniformly. In some cases, this symptom is only apparently

absent ; pressure causing a discharge from the nose, or decubitus

causing it to run into the mouth. The discharge is usually from both

nostrils, is rarely abundant, is yellowish, viscid, and sometimes puru-

lent and streaked with blood. The nose and adjacent parts are occa-

sionally swoln ; and in two cases gangrene of the nose occurred. At
an uncertain period of the malady—at a mean term, perhaps on the

twelfth day-—a principal and remarkable symptom occurs, which con-

sists in the appearance of a pustular eruption, or gangrenous bullae, on

the face, trunk, extremities, or genital organs. The pustules appear

in succession, and usually occupy the face, arms, thighs, and anterior

surface of the trunk
; they have been compared to the pustules of

small-pox, but their appearance is peculiar and specific. The bullae

may be followed by gangrene, varying in extent and depth. What-
ever the original type of the fever may have been, it now becomes of

a typhoid or adynamic character. The duration of the disease is

short. In two thirds of the cases, death occurred before the seven-

teenth day ; one only survived on the fifty-ninth day." * As yet, the

fatality has been almost without exception.

The disease may be either acute or chronic, ih its general character;

the symptoms and appearances varying accordingly. The chronic form

can scarcely be said to invite higher hopes of recovery.

When there is an absence of nasal discharge, and of pustules or

ulcers in the schneiderian membrane ; when the characteristic ei'uption

is present ; when also numerous, soft, doughy tumours form in various

parts of the surface, remote from the point of inoculation—usually on
the extremities; and when these tumours are seldom resolved, but
almost constantly suppurate, and sometimes pass into gangrene—large

subcutaneous abscesses, also, sometimes foi-ming in the limbs the

disease may be termed Fa7'C7/ ; chronic or acute.

* British and Foreign Review, Ko. xxv. p. 33.

2t
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The means of prevention are sufficiently obvious. Those of cure
consist in a mitigation of symptoms

;
by fomentation, poultice, or water-

dressing of sores and pustules; evacuation of abscesses, and free incision

of infiltrated areolar tissue ; the use of chlorides as correctives of fcctor

;

application of various alteratives to the sores, as their appearances may
indicate ; and supporting the general strength by diet and stimuli, as

circumstances may require. The alterative said to be most suitable for

application to the sores, is creasote in solution.

The Malignant Pustule, or Vesicle.

This may also occur with or without breach of surface ; but only

by contagion. And, of course, inoculation is the more rapid and
certain means of communicating the disease. It shews itself chiefly

in low marshy situations, in which cattle abound ; and is caused by

virus communicated from animals affected with typhoid disease, ofwhich

the formation of carbuncles is usually a prominent symptom. The
infecting animal may be either dead or alive ; the patient's cuticle may
be either entire or abraded. Some have asserted that the tainted flesh

taken internally, as food, will produce the disease. No doubt, serious

constitutional disorder, probably of a typhoid character, will in all like-

lihood occur under such circumstances ; and the skin may become

affected by an eruption, probably degenerating into troublesome sores

;

yet the malignant pustule in truth does not form, as by inoculation.

At all events, it yet requires to be proved that the disease is communi-

cable either by eating diseased flesh, or by inhalation of tainted atmos-

phere ;
and, meanwhile, probability leans much towards the negative.

The disease, as occurring in the human subject, may be divided

into three periods ;
according to the extent to which the virus has

involved the tissues. 1. It is seated in the mere surface of the skin.

The characters are : itching, the formation of a dark vesicle, and dis-

charge of a brownish fluid. 2. The true skin is altogether involved.

And the characters are :—the formation of a hard, painful tubercle ;

enclosure of the vesicle in a dark areola of the inflammatory process ;

and increase of abnormal sensation in the part. 3. The subcutaneous

areolar tissue is implicated. All the local symptoms are increased

;

swelling is great and tense
;
pain is hot and burning; the vesicle has

burst, and discloses a sloughing phageda^na ; and this extends with

more or less rapidity. By this time, also, the system has become

fully contaminated ; fever of a marked typhoid character sets in, and

may rapidly carry off the patient.

The hands, being the parts most liable to contact of the deleterious

matter, are the most frequent seat of the disorder. The persons most

commonly affected are butchers, tanners, and others, whose occupation

brings them into contact with animals, or animal remains.
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The indications of treatment ai'c, to arrest the action of the putrid

virus, and to avert or diminish the constitutional result. The part is

to be destroyed, at as early a period as possible, by an escharotic. The

potential is preferable to the actual cautery ;
and, of the former, nitric

acid and the potassa fusa are the most suitable. Separation of the

slough is watched ; and should the subjacent parts seem still unsatis-

factory, caustic should be reapplied fi'eely, without delay. Blood-let-

ting, atwhatever stage, invariably accelerates and aggravates the general

symptoms, and usually insures a fatal issue. Tonics and stimuli, regu-

lated by circumstances, must be given from the first. Of the former,

quinine is generally preferred, in large doses ; of the latter, ammonia.

V. Gdnshot Wounds.

This term is applied to injuries inflicted by musket or cannon-shot,

by splinters on board of ship, by stones in garrison, and by the burst-

ing of shells, &c. In military practice, they are of much more frequent

occurrence than wounds of either an incised or punctured character by

sword or bayonet. Bayonet thrusts are indeed most rare ; that weapon

being but seldom crossed in fight. The sabre tells in the cavalry charge

;

but " these vile guns" are the paramount consumers of human blood

and life.

Gunshot wounds are always more or less of the contused and

lacerated character ; followed by sloughing and suppuration ; and

never healing but by the second intention. The sloughing is in part

an immediate result; partly secondary, from excess of excitement over

power ; as in other contusions. Hemorrhage is seldom great, unless

a large artery be directly implicated. Yet, gunshot injury being

generally extensive, and arteries of some considerable size consequently

certain to be more or less wounded, danger is not slight from direct

loss of blood. Often, from the form of wound, little blood may show
externally, while a fatal hemorrhage is advancing in the interior. The
extent of injury is very various. A ball may merely graze the part,

scarcely inflicting a flesh bruise ; or it may impinge, so as to fracture

bone, without division of the integument. It may enter a part, and
lodge ; or it may effect complete perforation. A limb may be carried

away, as if by a rude amputation ; or it may be pounded almost to a
jelly, yet remaining in contact with the living trunk. The cannon
ball seldom lodges. Round shot have been found imbedded in the

glutei, or even in less fleshy parts ; but the occurrence is rare.

Lodgment of the musket bullet, on the contrary, is extremely com-
mon. The aperture made by the bullet's entrance is small, and Avith

the margins inverted ; often it appears of much less dimensions than
the foreign body which has passed through it ; and sometimes it may
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even simulate the incised character. In such cases, the ball has come
from some distance, and has struck with considerable force and velo-

city ; the aperture, consequently, is made with comparatively little

bruising or tearing, and the resilient textures close upon its track.

The aperture of exit, on the contrary, has its margins ragged and

everted ; and is usually of larger dimensions than that which marks

the entrance. When the injury has been inflicted at a short distance,

the aperture of entrance is comparatively large, has no smoothness in

its edges, and is obviously of a lacerated character
; then, too, portions

of the wadding are usually impacted in some part of the track ; and

the surface may be marked by the grains of powder.

The pain of a mere flesh wound is often slight ; the patient, if

actively engaged, may hardly be aware that he has sustained injury.

If a bone be broken, or a large nerve torn, however, pain is usually

severe, and demands instant attention.

The shock, too, varies. As in other injuries, it may be of two

kinds ; mental and corporeal (p. 58). The former is temporary,

may exist without any serious injury, and ordinarily gives way to re-

assurance. The latter may be aggravated by the former ; but is itself

wholly independent of the mind. The bravest, and the most actively

employed, are laid prostrate by it. It is proportioned to the extent of

injury, and the importance of the part affected. If a limb has been

carried away by a round shot ; or if an internal organ, as the lung,

stomach, liver, has been implicated in the course of a bullet; the

patient is found in a state more or less approaching to syncope, and

struck with an alarm and apprehension over which he has no control.

Whereas, by a simple fracture or flesh wound, the same patient would

scarcely be disturbed from his ordinary composure. Sometimes, it is

true, a certain amount of corporeal and actual shock does attend even

on slight injury. But in this case it is transient; either quickly pass-

ing oiF spontaneously, or yielding readily to ordinary restoratives.

When, however, in a case of apparently slight wound, we find much

depression of system, which refuses to yield, we may be tolerably

certain that what before seemed trivial is in truth severe, and that

some internal organ has been seriously implicated.

And yet it is strange how the intense excitement of hot action may

prevent or rather modify the shock, to a great extent ; but only for a

while. " A foot soldier at Waterloo, pierced by a musket bullet in the

hip, begged water from a trooper who chanced to possess a canteen of

beer. The wounded man drank, returned his heartiest thanks, men-

tioned that his regiment was nearly exterminated ;
and, having pro-

ceeded a dozen yards in his way to the rear, fell to the earlli, and

with one convulsive movement of his limbs ended his career. Yet

his voice gave scarcely the smallest sign of weakness."
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And again, when shock does exist, in full force, it is remarkable

how clear and unshaken the mind oftentimes remains. At Corunna,

" an old officer who was shot in the head, arrived, pale and faint, at

the temporary hospital, and begged the surgeon to look at his wound,

which was pronounced mortal. ' Indeed I feared so,' he responded,

with impeded utterance. . . . . . He laid his sword upon a

stone at his side, as gently as if its steel had been turned to glass, and

almost immediately sank dead upon the turf."

At one time, it was supposed that a shock, sufficient to cause

instant death, might be sustained from mere concussion ; produced by

a large shot passing with great rapidity and closeness, yet without

actually touching the body; and that laceration of muscles and arte-

ries, with fracture of bones, might be occasioned in a similar way.

But it is now well understood, that these are not the effects of mere
" wind contusions," as they were termed ; but are produced by spent

balls, which have really struck—yet with so little quickness of force,

as to merely bruise without inflicting an open wound. An internal

cavity, as of the ci'anium, may sustain even a fatal concussion by the

contact of a spent shot, without any signs of an outward bruise; but,

usually, the signs of contusion are both apparent and extensive. A
cannon-ball, when first projected, passes in a straight course ; but

soon it assumes a curvilinear, paraboloid direction ; and at the same
time it rotates on its own axis—this rotation increasing with the

increased distance, and the diminished velocity. Sweeping or pene-

ti'ating wounds are likely to follow obstruction to the first part of its

course ; while, in its last stage, it may merely roll round or over the

part, as a wheel passes over a limb. Attention to this circumstance

tends to explain the occurrence of such latent injuries ; as well as to

account for the extraordinary circuitous routes sometimes taken by
musket bullets which perforate.

The course of bullets is at all times uncertain. A very slight

obstacle suffices to cause diversion from the rectilinear direction—as

evidenced by the rebounding of round shot from water. "A button,

a watch, a book, or a handkerchief, has been the means of preserving

life," from the musket bullet. And a succession of such obstacles may
occasion a most devious track. The aperture of exit may be found
very close to that of entrance ; and yet the bullet may have nearly

completed the circuit of the body. Or a ball may strike the forehead,

and emerge at a point directly opposite, in the occiput ; as if it had
perforated the cranium in a straight line, while in trutli it lias never
been deeper tlian the integument. In such cases, the superficial

track is marked by a di.sculoured elevation, sometimes slighlly emphy-
sematous. In deeply penetrating wounds, the course may be equally

unexpected ;
bone, muscle, fascia, proving the causes oi' diversion. A
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ball has entered the breast, and lodged in the scrotum ; a ball may
penetrate at the upper part of the breast in front, and lodge near the

spine at a much lower plane. " In one instance which occurred in a

soldier with his arm extended, in the act of endeavouring to climb up
a scaling ladder, a ball, which entered about the centre of the humerus,

passed along the limb, and over the posterior part of the thorax, coursed

among the abdominal muscles, dipped deep through the glutei, and pre-

sented on the fore part of the opposite thigh, about midway down."*

As already stated, the nature of the wound depends on the distance

at which the shot has been fired, on the nature of the foreign body,

and on the force with which it has come. At a short distance, pow-
der will penetrate by its grains, as well as burn by its explosion. At
a greater, yet still limited distance, wadding will penetrate, and may
inflict a ghastly lacerated wound ; a circumstance often not attended

to by the vulgar. Lives have often been lost—and still oftener, seri-

ously endangered—by the reckless discharge, at close distances, of

firearms supposed to be harmless because loaded only with powder

and wadding. At a short distance, small shot, as in the common
fowling-piece, penetrate in a mass, like a bullet ; at a considerable

distance, the charge scatters, and inflicts a more extensive but less

deadly wound. A bullet, when near, passes tearingly into flesh ; when
discharged more remotely, yet still moving with great velocity, its

wound is smaller and more incised ; when of very distant source, it

may bruise muscle and break bone, without penetrating or even

wounding the integument. Slugs, and irregular portions of iron,

necessarily make more extensive and serious wounds than those inflicted

by bullets. The latter, impinging on bone, are apt to be flattened or

otherwise altered in shape ; and when so altered, they may either pass

onwards into flesh, or remain imbedded in bone. On a sharp ridge of

bone, a bullet may be bisected ; and each half, passing onwards, may

perforate ;
giving rise to two apertures of exit.

Leaden pellets, and bullets unaltered from their smooth rounded

form, may lodge in a fleshy part without creating much disturbance.

The wound closes in the ordinary way, and perhaps about the ordinary

time ; the foi'eign body becomes surrounded by an adventitious cyst of

a quasi-serous character; and may there remain for years, undisturbed,

or moving occasionally from place to place ; causing but little uneasi-

ness, except during atmospheric change—when pain, sense of weight,

and general discomfort in the part, are apt to assume somewhat of a

barometric character. Sharp, irregular bodies, however, arc seldom

so tractable ; the surrounding parts will not tolerate ihcir presence

;

suppuration is profuse and continued ;
inflammatory rc-acccssions are

frequent ; Nature is constantly reiterating her effort of extrusion ;
and

Hennen's Military Surfcory, p. .'15.
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quietude £ind closure are not obtained, until the offending substance

has been dislodged and taken away. Sometimes inflammation ceases,

the wound conti-acts, and the discharge diminishes; yet a sinus re-

mains, communicating with the foreign body, as if indicating and

waiting for its passage outwards. In this case the bullet has an enve-

lope of a membranous character ; but not shut and serous-like, as in

the former case ; rather mucous, and with an outlet.

Clothing may either prevent the ball's entrance, or enter and lodge

along with it. A portion of shirt or handkerchief, for example, may
be carried before a bullet, with its continuity unbroken, and become

impacted in the wound. On pulling out the invaginated portion of

dress, the bullet will I'oU out from its interior. Or the clothing may
be cut up, and driven inwards in portions ; and these are likely to

lodge, while the ball may perforate and escape. Other foreign bodies,

too, or substances which come to enact the part of such, may lodge,

and untowardly complicate the wound ; as portions of earth, stone,

wood, and splinters of fractured bone. Portions of the clothing, ac-

coutrements, and even of the body, of one soldier, may be impacted

in the wound of his comrade.

Bone may be merely fractured ; the injury being compound, but

neither comminuted nor complicated. Or it may be broken up into

many portions of a spiculated character. Or it may be simply perfo-

rated, with longitudinal fissure extending more or less widely from the

aperture. Or a ball may penetrate only the external part ; and lodge

in the cancelli, leaving the general continuity of the bone unbroken.

Projected very slowlj', a ball may merely bruise the bone. But such

bruise is apt to prove troublesome ; exciting inflammation in a part of

diminished power, and so greatly favouring the induction of necrosis.

Gunshot injury of bone, indeed, of whatever kind, is always of an

unfavourable character, and prone to necrosis
; being attended with

much bruising of the tissue. Joints may be simply opened up ;
or,

in addition, may have their interior occupied by foreign matter.

The indications of a ball, or other foreign body, having escaped,

are not always plain. If there be but one aperture, that of entrance,

the natural inference is that lodgment has taken place. Yet there is

an exception to this ; when the ball has been lodged in a portion of

the clothing carried before it, and has escaped on the evulsion of that

portion at the time of undressing the patient; also, when the ball has

made a complete circuit, and come out at the same spot at which it

entered—as has occasionally happened in the head. When, on the

contrary, there is plainly the aperture of exit as well as that of en-

trance—and the two are nearly in a straight line, or otherwise placed

as circumstances would seem to render likely—the probability is that

the ball has perforated and escaped. And yet wc may be mistaken
;
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for it may have been divided on bone, as formerly remarked, and one
part only may have passed out, while the other remains impacted.
Or two apertures, nearly in a line, may both be of entrance ; made by
two distinct balls, which have lodged. Also, a plurality of openings

does not imply a plurality of bullets. The same bullet may perforate

and escape, and perforate again
;

or, after perforation, it may be sub-

divided into two or more fragments, and each have its separate aper-

ture of exit.

The true extent and danger of a gunshot wound can scarcely be

determined, until suppuration has been established. Then the sloughs

become detached; not necessarily involving the whole track ; greatest

usually at the point of entrance. And, on separation of the sloughs,

bones, joints, arteries, cavities, and canals, may be exposed, which

previously were deemed unimplicated.

The accidents which are liable to occur during the progress of cure,

are many and formidable; excess of inflammation, and of inflamma-

tory fever ; erysipelas ; abscess after abscess, by inflammatory re-

accession, probably connected with the lodgment of foreign matter

;

diffuse purulent infiltration
; inflammatory affection of veins, either in

the hard or soft tissues, perhaps of the diffuse and suppurative kind

;

untoward extension or recurrence of sloughing
; hemorrhage on the

separation of sloughs, or by subsequent ulceration ; accession of slough-

ing-phagedcena ; non-union of fracture
;
necrosis; caries; exhaustion

by hectic ; tetanus.

Treatment.—Gunshot wounds are amenable to the rules of treat-

ment adapted to contused and lacerated wounds in general ; the lead-

ing indications being :—to watch, and if necessary, to expedite disap-

pearance of the shock; to remove foreign matter; to re-adjust the

parts, and place them in a comfortable and relaxed position ; to mode-

rate the coming inflammation ; to promote the separation of sloughs ;

to favour the contraction and consolidation of the wound ; constitu-

tionally, to moderate the effects of local excitement, in the first instance,

and subsequently to support the frame for the perhaps protracted

efforts of repair. The accidents, when they threaten to occur, are to

be met by the ordinary means. It is obviously of much importance,

to ascertain at the outset whether foreign matter has lodged or not.

This is effected by gentle yet determined probing, and manipulation of

the wounded parts ; it being well to place the patient, during such

examination, in the position which he occupied at the time of the

injury, and then to reason on the most likely course of the bullet.

When the foj-eign body is felt plainly in the track of the wound, it is

to be removed immediately, by the finger or forceps ; the wound being

dilated, if need be. If found superficially lodged beneath (he integu-

ment, it is (o be cut down upon and laken away. Hul il' found deep
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and firmly impacted, it is well to wait for the suppurative stage
; and,

during the relaxation of texture which then occurs,

to make the attempt at removal—at a time when

the foreign body itself, in obedience to the general

law, has begun to seek the surface. In regard to

bullets deeply lodged, it ought also to be remem-

bered that they may become encysted and quies-

cent, giving little or no uneasiness, and may remain

so for years ;^or that, at some future period, they

may approach the surface, and ultimately, as it were,

invite their own removal.

"When a bullet penetrates the abdomen or thorax,

and cannot be removed, copious and repeated bleed-

ings are advisable, along with the most rigid anti-

phlogistic^treatment.

When a bone has been struck, or even grazed,

very careful examination is necessary—assisted by

incision, if need be—in oi'der to ascertain whether

splintering has occurred or not. For recent expe-

rience in Paris seems to have shewn, that unless all

bruised and splintered fragments are thoroughly re-

moved at the time, these portions become necrosed,

and serious consequences by inflammation and sup-

puration are certain to ensue.*

But, very frequently, the surgeon's first care is

to determine whether the injured limb is to remain, or whether ampu-

tation is expedient. The settlement of this question will be mainly

influenced, by the probability of the occurrence of gangrene
; by regard

to the power of system in the prospect of a tedious and suppurative cure,

as influenced by age, habits, and previous condition
; by the proba-

bility of the limb proving useful, or otherwise, if retained ; and by
regard to the disposable means for conducting the treatment.

If it be determined to remove the limb, a second question arises as

to the proper time for doing so ; whether the amputation shall be pri-

mary, performed before inflammatory accession ; or secondary, after the

suppurative stage has been established, with decadence of the con-

stitutional inflammatory symptoms. In military practice, there is now
little divei'sity of opinion on this subject ; decided preference, for very

* Tlie same experience tends to modify tlie statements made at p. 644, in regard to

the apertures of entrance and exit. During the " Three Days," many examples occurred

at tlie Val de Grace, in wliicli the a])orture of entrance was tlie larger of the two. For

dressing the vast variety of gunshot wounds which then occurred, constant application

of ice was generally preferred, leaving the wounded part otherwise wholly uncovered.

Fig. 216. Ball-forceps; in the act ol' removing the foreign hody.
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obvious reasons, being given to the primary operation. The shock

having passed off—as usually happens within a few liours—the part

is taken away during the interval of systemic repose, between depres-

sion and excessive reaction ; a period whose average i*ange is from

eight to sixteen hours. The mangled limb is converted into a simple

flesh wound ; and the dangers of gangrene, high inflammatory fever,

and hectic, are removed by anticipation.

Certain circumstances are usually understood to render the perfor-

mance of amputation either essential or expedient. 1. When a limb

has been carried away, leaving a shattered and unseemly stump. To
refrain from amputation in such a case, were willingly to encounter

immediate risk by gangrene
; subsequent danger, by hectic, under a

wasting and long protracted suppuration ; and certainty of the stump,

even when healed, proving unserviceable. 2. When a limb has been

struck by shot, and shattered, although not carried away ; when bones

are broken, blood-vessels and nerves torn, and muscles bruised to dis-

organization
;
gangrene is inevitable, and operation imperative. 3.

When a mass of the soft parts has been carried away, involving the

principal vessels, yet without injury to the bone ; or when, the main

vessels remaining entii'e, the rest of the limb is hopelessly shattered

and bruised ; still gangrene is certain, and amputation demanded. 4.

When the part is crushed to disorganization, without wound of the

integument ; as by a spent ball ; a state evidenced by the pulpy, loose

feel, coldness, and impaired sensibility of the part. 5. When joints

are opened, and the bones composing them broken. This applies,

almost without reservation, to the hip, knee, and ankle joints. But

the joints of the upper extremity are in many cases exempt, and seldom

afford an unqualified indication for immediate removal ; there being

in this part of the body a much gi-eater tolerance of injury, as well as

power of repair. 6. Compound fractures of the thigh, more especially

at its upper part, are usually found to proceed untowardly ;
and, there-

fore, the majority of such cases are held to demand primary ampu-

tation.

However plainly the local inj ui*y may render amputation necessary,

it is obvious that the operation should not be performed unless there

exist a reasonable prospect of success. For example, if a patient be

mortally wounded in an internal organ, besides having sustained severe

injury of a limb, it were sad surgery to shorten his doomed life by the

exhaustion of an operation directed towards the lesser evil.

Secondary amputation becomes imperative, in the case of a limb

which we had hoped to save, when spreading gangrene occurs, or

when the fi-ame is obviously yielding under an otherwise uncontroll-

able hectic. A second amputation may also be rendered expedient,

when the stump which resulted from the first operation proves unsatis-
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factory ; in consequence of sloughing or ulceration of the soft parts,

or exfoliation of the bone.

The occurrence of tetanus may, under some circumstances, per-

haps, be held a warrant for amputation ; if so, the operation should be

performed at an early period of the disease.

Secondary amputations usually prove more successful in civil than

in militai-y practice ; a circumstance to be explained by the usually

superior accommodation and convenience for treatment.

VI. Subcutaneous "Wounds.

Perhaps these may be arranged as a sixth class of wounds ; be-

longing to the class of incised, but peculiar in their mode of a

production. They are designedly made, by the hand of the

surgeon, with some curative object in view. Their para-

mount principle is, thorough exclusion of atmospheric air

from the cut part. By the absence of such stimulus, inflam-

mation is avoided ; and union occurs by adhesion ; without

pain or pus, and within few days after infliction. A narrow

knife, or needle, of very delicate edge, is introduced obliquely

beneath the integument, at a little distance from the part to

be divided ; by a turn of the knife, when passed to the neces-

sary extent, division is, as it were, stealthily effected ; the

instrument is then withdrawn, if possible stiU more cautiously

than it was entered ; the aperture is instantly closed, and

retained in apposition by suitable dressing. Thus air is

eflfectually excluded, and the object in view attained.

Accidental wounds often burrow beneath the skin
; per-

haps to a considei'able extent. But these, usually, partake

more of the contused and lacerated, than of the incised char-

acter. They inflame, almost invariably ; and often it is an
early duty of the surgeon, in their treatment, to undo their

subcutaneous character, by free incision ; so as to avert disaster, other-

wise likely to occur, in consequence of acute suppuration.

Tetanus.

This is a disease of the true spinal system ; the cerebrum being
unaffected until a very advanced period of the case, when delirium or

stupor supervenes, shortly before death—as in many other affections

primarily unconnected with the nervous centres. The characteristic

symptom is true spasm and rigidity of the voluntary muscles. And,

Fig. 217. Tenotomy knife ; narrow hladp, and single edge; very snitablo for mo.st
subcntaneous wound.s.



652 TETANUS.

according to the extent and predominance of the muscles affected,

various terms are applied. When the muscles of the neck and face

alone are involved, fixedness of the jaw is the most prominent symp-

tom. Hence the vex*nacular term of Lock-jaw^; and this form is

called Trismus. When the muscles of the front are chiefly affected,

bending the body forwards, it is said to be a case of Emprosthotonos.

While Opisthotonos, of much more frequent occurrence, denotes the

opposite condition ; predominant affection of the posterior muscles

bending the body backwards, like a bow, until in extreme cases the

resting points are the heels and occiput. Bending to either side is

termed PLeurothotonos. And the strict acceptation of the term letamis

denotes involvement of all classes of muscles, without preponderance

of action in any ; whereby the body is rendered rigid and straight.

The ordinary use of the word, however, denotes the disease in general,

and includes all its varieties.

Whatever form occurs, the disease may be either Acute or Chronic

;

the former a most formidable malady, seldom admitting of cure, tend-

ing to involve the whole frame, and unfortunately the more frequent

in occurrence ; the latter milder in all its phases, more inclined to be

partial, and much more amenable to treatment. The disease is also

said to be either Traumatic or Idiopathic; the foi'mer following wound,

or other injury, and usually acute; the latter of spontaneous origin,

without any external and assignable cause, and usually chronic.

The most frequent form is that which is traumatic and acute; and

the symptoms and character of this may be taken as typical of the dis-

ease in general. It is more frequent in hot climates than in temperate ;

in military than in civil practice ; in children and the middle-aged, than

in youth and the far advanced in years ; in men than in women. Tlie

existence of a wound is not essential ; it has followed simple fracture,

and a blow or bruise—even apparently slight. It has also followed a

mere fall, without any appai*ent bruise ; and it has been induced by

the unsurgical operation of tootli-pivoting. Wounds, however, are tlie

ordinary exciting cause; especially those of a punctured and lacerated

kind, inflicted in dense textures well supplied with nerves—as the

fingers and hand. There is good reason to believe, that injury done

to some individual nervous branch is prominently connected with ac-

cession of the symptoms ; that it has been punctured or torn, or par-

tially divided, or included in a ligature applied to a bleeding artery;

or that it is continually excited and injured, by some rough or sharp

foreign matter lodged in the wound.

The predisposing causes of tetanus are not easily ascertained. But

it seems quite certain that intestinal and uterine irritation, csi)ccia]ly

the former, act in this way ; as also exposure to atniosplici'ic vicissitude.

And these, again—which, willi wound, rank as predisposing causes

—
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may, without any breach of surface, become exciting causes of the

idiopathic form of the disease.

The period of accession varies. In some cases, the symptoms appear

within a few hours after infliction of the injury; in others, a few days

elapse, and the accession is while symptoms of acute inflammation are

present in the wound. More frequently, cicatrization is nearly com-

plete ; and in such cases, it has been supposed that the exciting cause

is a neuromatous formation in the injured nerve, which has become en-

tangled in the dense cicatrix, and is thereby irritated (p. 602). Certainly,

such a morbid condition has been found in tetanic cases; more especially

when following burns. When three weeks have elapsed, without any

threatening of accession, the patient may usually be considered safe.

Whereas, in hydrophobia, it will be remembered, invasion is seldom

till even a more distant period (p. 634).

In Tetanus there is a peculiarly " excitable state of the Spinal Cord

and Medulla Oblongata, not involving the ganglia of special sense. This

may be the result of causes altogether internal, as in the idiopathic form

of the disease ; in which the condition exactly resembles that which

may be artificially induced by the administration of Strychnine, or by

its application to the cord. Or it may be fii'st occasioned by some

local irritation, as that ofa lacerated wound; the irritation of the injured

nerve being propagated to the nervous centres, and establishing the

excitable state in them. When the complaint has once established

itself, the removal of the original cause of irritation (as by the amputa-

tion of the injured limb) is seldom of any avail ; since the slightest

impressions upon almost any part of the body are sufiicient to excite the

tetanic spasm." *

The nerves concerned in deglutition are generally first involved by
the spinal irritation ; and the obedient action of the muscles produces

distortion of the mouth, with pain and stiiFness in the neck and jaws

—

usually the first symptom. If the orbicularis oris predominate in

action, the mouth assumes a puckered appearance; more frequently

the antagonist muscles are in the ascendant, causing a ghastly smile.

Dryness and soreness of the mouth are felt
; swallowing and mastica-

tion are difficult ; the neck becomes more and more rigid ; and attempts

to swallow are apt to induce convulsive efforts, perhaps threatening

suffocation. Ultimately, the jaw becomes firmly closed ; the masseters

and temporals feeling hard and bulging. All the muscles of the face

are involved. The forehead is much wrinkled, both longitudinally and
transversely; and the eyebrows, by the action of each corrugator

supercilii, are closely approximated, forming a sharp angular curve at

their inner and highest part. The eyes, usually, are not fully opened
;

the orbicularis and levator seeming almost to neutralize each other.

Carpenter's Physiology, p. 617.
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The eyeballs are distorted, and fixed. Tlie nostrils are dilated. The
angles of the mouth are drawn mucli backwards, and (the elevators

predominating over the depressors) are somewhat elevated. The
orbicularis oris binds the lips firmly on the teeth ; which, however, are

noAV always more or less seen, and sometimes wholly disclosed. The
expression is indicative of much suffering, and quite peculiar to the

disease ; it may indeed be said to be pathognomonic. The marked
change of countenance has not been long assumed, Avhen a distressing

pain occurs at the lower part of the sternum, shooting backwards in

the direction of the diaphragm
; accompanied by spasms of that muscle,

impeding and disturbing respiration. This is the first of the involun-

tary muscles which is affected. They now, however, become more
and more involved. The spasms are more intense ; sometimes remit-

ting, even to a considerable extent, but never undergoing complete

intermission. Exacerbation is induced by the slightest external cause.

In general, the whole body becomes fixed and rigid ; occasionally dis-

tracted by convulsive movements. The abdominal muscles are especially

affected ; the recti have been torn by the violence of contraction. The
arms usually are the last disordered ; and the fingers sometimes con-

tinue mobile to the last. The tongue, too, remains long free ; when
affected, it tends to protrude, is bitten by the teeth, and bloody saliva

trickles from the grinning mouth, fearfully aggravating the already

horrible expression of countenance. The sphincters are usually con-

tracted. The bowels are obstinately constipated ;
partly from the

cause just stated ; but mainly from inherent derangement of the func-

tions of the whole alimentary system. When movement is obtained,

matters much changed from the normal state, and of remarkable foetor,

are passed in great abundance ;
shewing great derangement of the

intestinal canal to be a marked and invariable symptom. And, as

already stated, this derangement may also, with much probability, be

considered as connected with the origin of the disease. There is

difficulty in passing water, from spasm of the muscular fibres at the

neck of the bladder, and in the perineum ; occasionally there is marked

relaxation of these, during which the detrusor may squirt forth the

urine with much force. Intense pain accompanies the spasmodic

exacerbations ; and there is generally a profuse perspiration from the

whole surface, said to have a peculiar and pungent odour. The pulse

at first may be both strong and full ; but it soon falls from the sthenic

type, becoming weak and indistinct. No delirium, or other apparent

disorder of the cerebral function, occurs, until shortly before death.

As in hydrophobia, the patient perishes either by asphyxia, during a

spasmodic paroxysm ; or of exhaustion, during a period of remission ;

most frequently in the latter mode. It is also possible that death may

occur suddenly, from the muscular fibres of (lie heart having become
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involved in spastic rigidity. The duration of the disease is seldom

beyond a few days, in the acute form. The chronic may continue for

more than a fortnight ; and then there is usually recovery.

The morbid appearances found after death are similar to those in

hydrophobia
; and, likewise, are far from uniform in their nature. The

brain seldom shews aught amiss ; unless it be an unusual amount of

serum. The spinal cord usually evinces manifest congestion, both in

itself and in its membranes ; more especially at the origins of the

nerves ; and the amount of serum is preternaturally and considerably

increased. The lungs are congested : there is unusual vascularity of

the air passages, and of the pharynx, oesophagus, and stomach ; but

sometimes these canals retain a diminished calibre, the spasmodic con-

traction having not yet ceased in death. The nerves at, and leading

from the injured part, usually shew increased vascularity, enlarge-

ment, and other signs of the inflammatory process, either chronic or

acute (p. 595).

In the traumatic form, it is in the nerves of the part that inflam-

matory change is to be looked for, rather than in the spinal cord ; for

the disease is to be regarded as an extreme example of Irntation, in

the whole true spinal system, induced by inflammatory products in

some portion of its periphery. The centre, no doubt, suffers by some

vascular change also ; but this is secondary, and in all probability

seldom if ever amounts to true inflammation.

Myelitis—the inflammatory process in the spinal cord—induces

symptoms of a tetanic character. The case is one of an inflammatory

nature throughout ; and change of structure, more or less marked,

is found in the medullary substance. But this is altogether ditFerent

from true tetanus.

Treatment.—Prevention is likely to be accomplished :—in the first

place, by avoiding the class of wounds most prone to prove prejudicial

in this way ; in the second place, and mainly, by adopting the simple,

non-irritating treatment of all wounds, such as we have endeavoured

to inculcate. The disease having occurred, the indications of treatment

resolve themselves into those which regard the part, and those which
regard the system.

As to the part. Amputation has been proposed and practised, but

with indifferent success. It can be of use only at an early period of

the case, as already observed. The result of my own experience is

favourable to the minor operations ; unfavourable to the larger. Unless
some urgent state of the part itself (as sloughing, infiltration, hemor-
rhage), rendered its removal necessary, I should not feel warranted in

performing any of the greater amputations, in the hope of relieving

tetanus.

Incision, made to sun-ound the part on its cardiac aspect, deep
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and wide enough to cut oflf all nervous communication, is plausible in

theory ; and experience already has spoken somewhat in its favour.

It is a simple and safe procedure, and maj' often be practised when
amputation cannot. For the latter operation, at an advanced period,

is in no circumstances warrantable ; the shock and loss of blood beins

certain to accelerate the fatal issue. Should any painful operation be

deemed expedient, the use of anajsthesia will be especially productive

of good in this disorder, as can be readily imagined ; not only reliev-

ing pain and shock, but also saving the nervous system from otherwise

highly injurious excitement.

The actual cautery is by some recommended for the wounded part,

but upon what rational grounds, it is not very easy to discover. On
the contrary, the treatment there should surely be of the bland and

soothing kind ; as water-dressing, or light poultice—hot, and medi-

cated by sedatives, as opium or belladonna ; incision, however, being

never withheld, to relieve tension, evacuate abscess, or arrest diffuse

infiltration.

As to the system. Bleeding, in genuine tetanus, is not expedient

to any great extent. If used at all, it must be early, and with a

sparing hand ; and, as in hydrophobia, rather as an adjuvant to other

i-emedies, than itself a means of cux'e. Purging is essential, as can

readily be understood ; there is much filth to be dislodged from the

interior, and much depravity of the intestinal secretion to be corrected.

Croton oil, elaterium, or calomel, occupying little bulk, may be got

over without much difficulty ; and are to be continued, till the bowels

respond freely to their use. Their operation will be well assisted, by

terebinthinate injections per anum. Then, the attention is naturally

directed to the most powerful of the sedative remedies ; and of these

the disease generates a remarkable tolerance. Opium has been given

in large quantity; but proves comparatively inert; lodging, little

altered, in the stomach—the function of digestion being probably

much in abeyance. Lately it has been proposed to administer it in

the form of fume, a la Chinois ; an expedient not irrational, and

worthy of trial. Belladonna has been given in large doses
;
one, two,

three, or even four grains of the extract every two hours ; and fric-

tions, with the tincture, over the affected parts, sometimes iiave seemed

to afibrd relief.* The cannabis indica has, in warm climates, greatly

alleviated the symptoms ;
and, in some cases, seems to have contri-

buted powerfully towards cure. In this country, its success has

not hitherto been so great ; and yet such as fully to warrant further

trial. My own experience speaks loudly in its favour. I can now

record three fortunate cases under its use ; all traumatic. A girl, eleven

years of age, sustained comminuted fracture of the finger. Tetanus

* Lnncet, May 1844, p. 275 ;
ftrontlily .Tournnl, Relrospect, Nov. 1848, p. 245.
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occurred, the finger was amputated ; and the treatment consisted of

purgatives, cold to the spine, Indian hemp—pushed to narcotism

—

nourishment, and seclusion. The amendment was gradual and com-

plete.* A boy, about the same age, had simple fracture of the thigh,

with compound and comminuted fracture of the great toe. The

treatment and result were the same. Another boy, rather older, had

compound fracture of the bones of the arm. The treatment again

resulted in cure. And in these cases I was, and am inclined to award

to the cannabis the greater part of the therapeutic agency. In other

examples of the disease, I have seen it fail to cure, but never to relieve.

It is given in doses of three gi-ains of the extract, or thirty drops of

the tincture ; repeated every half hour, hour, or two hours ; the

object being to produce and maintain narcotism. There is a very

marked tolerance of the remedy.

Tobacco is a most powerful sedative, and is administered in the

form of enema ; a drachm to the pound of water, and the half given

at a time ; repetition being made according as circumstances may
demand. Let it never be forgotten, however, that this remedy may
readily become a poison ; and that large doses, or reckless repetition

of even small quantities, may wholly prostrate the powers of life, and

carry off the patient. Each dose must be cautiously given, and its

efiFects carefully watched ; and while, with the tobacco, we endeavour

to allay nervous excitement and muscular spasm, with nutriment and

stimuli we sustain the powers of life ; finding this combination of a

sedative with stimulus not only expedient but essential. The warm
bath has a relaxing effect on the muscular system ; and this is much
enhanced by medication of the water with antimony ; from two to six

drachms of the tartrate of antimony being dissolved in an ordinary

bath. The remedy, however, requires care, like the tobacco ; lest it

prove excessive.

Counter-irritation over the spine, with the endermic use of seda-

tives, may do good. Morphia may be sprinkled on the raw surface,

or aconitine, or belladonna ; and for the same reasons as stated in the

case of hydrophobia, probably aconite may be the most hopeful of the

three (p. 637). Or, instead of counter-irritation, cold may be applied

continuously to the spine, especially to its upper part; its effect being
narrowly watched, lest it prove excessive ; stimuli, and support of
the general system, being at the same time given, as in the use of

tobacco.

Throughout the whole period of attempted cure, the utmost quiet

and seclusion should be observed ; all noise, light, and prying visitors

being excluded. Nourishment should be given, to as full an extent
as circumstances place in our power ; by the mouth, if possible

; by
* Edinburgh Monthly Journal, Jan. 1845, p. 22.

2 u
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the rectum ; and by the skin. By nuti-itive enemata and baths, life

may be prolonged for some considerable time after the power of

swallowing has gone ; and—as bearing upon this point—it is to

be remembered, that the greater number of patients usually die of

exhaustion.

Mercury, pushed to ptyalism, has effected cures in hot climates

;

in this country it has proved less successful. Lately, the subnitrate of

mercury, in doses of ten grains, has been strongly recommended. Its

effects are purgative, emetic, and diaphoretic ; and the spasms are

said to relax greatly, when these results have been obtained.

The breathing of chloroform has relaxed spasm and annulled suf-

fering, for a time. And the use of this wondrous agent has certainly

contributed, if not to the cure of tetanus, at least greatly to alleviation

of its symptoms.

The wourali poison is esteemed the most direct, powerful, and

simple of sedatives ; an animal poisoned by it " sinks from existence

in the most placid swoon." The nervous system is chiefly acted on ;

and, after apparent death, from cessation of nervous function, the

heart's action may be continued for some time. When no large quan-

tity of the poison has been administered, artificial respiration—main-

taining the heart's action—will sustain life; until the poisoning influ-

ence has passed away, and the nervous system has rallied from its

temporary paralysis. At one time it was supposed, naturally enough,

that such complete rest afforded to the previously racked spinal system,

even though of short duration, might be followed by the best cura-

tive effect ; that on resumption of nervous function, the tetanic symp-

toms would be found to remain partly or even altogether in abeyance

;

and that either an immediate exemption from the symptoms, or pallia-

tion and a partial approach to cure, might thus be obtjiined. The

px'oposed mode of application to the human subject was to insert a

small quantity of the poison into a puncture of the hand or arm

;

regulating its introduction into the system, and its effects there, by

tightening or relaxing a ligature on the cardiac aspect of the wound.

Experiments on the lower animals, however, have resulted only in

disappointment ; and application of this remedy to man were now

scarcely warrantable.

On the whole, I should be inclined to arrange as an eclectic con-

stitutional treatment :—absolute quiet and seclusion ;
purgatives, to

clear thoroughly the prima? viae, afterwards stimulant enemata to

maintain intestinal action ; nourishment given often, in small quanti-

ties ; cold to the spine, by ice in bladders—applied constantly, if not

proving over-sedative ; Indian hemp, pvs/iC(f, so as to maintain mode-,

rate narcotism ; inhalation of chloroform, employed cautiously ana|

occasionally, to alleviate paroxysmal accession.
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In chronic tetanus, the principal remedies are purgatives, continued

until a satisfactory result has been obtained upon the intestinal canal

;

support, by nourishment ; and gentle use of the antispasmodics. Heroic

remedies are neither necessary nor expedient
;
recovery being as com-

mon in this, as it is rare in the acute form. After the tetanic symp-

toms have subsided, tonics are necessary, along vrith support ; to re-

move the state of debility which tends to remain.

The means of diagnosis between tetanus and hydrophobia have

been already noticed (p. 635). Hysteria sometimes achieves a very

close simulation. And yet it is capable of being readily distinguished

by the careful observer ; spasm and I'igidity being more decidedly

paroxysmal, possessing periods of complete intermission, and evidently

being to a great extent within control of the patient's will
;

also,

the ordinary signs of hysteria are present, usually in a distinct and

prominent form.

On Wounds in general, see John Bell, on the Nature and Cure of Wounds, Edin.

1812; Roux, sur la Reunion Immediate, Paris, 1814; Dupuytren, des Blessures par

Armes de Guerre, Paris, 1834 ;
Sanson, de la Reunion Immediate, Paris, 1834 ; Macart-

ney on Inflammation, Dublin, 1838, p. 185 ;
Dieffenbach, on the Division of Tendons and

Muscles, Berlin, 1841 ; Liston's Practical Surgery, Lond. 184G. See also the references

under Inflammation and Repair.

On Gunshot wounds, see Larrey, Memoires de Chir. Milit. Paris, 1812-17
; Guthrie

on Gunshot Wounds, &c. Lond. 1815 ; Hennen's Military Surgery, Lond. 1829 ; Bal-
lingall's Outlines of Military Surgery, Edin. 1844 ; Waters, in Monthly Journal, October
to December 1848 ; Dea Plaies d'arraes k feu, Paris, 1849.

On Poisoned Wound, Hydrophobia, Glanders, and Malignant Pustule, see Fontana,
Traite' sur le Venin de la Vipere, &c. Florence, 1781 ; Blane, Outlines of the Veterinary
Art, Lond. 1816 ;

Marochetti, Observations sur I'Hydrophobie, &c. Petersburg, 1821

;

Chomel, Diet, de Med. (Art. Hydrophobie), torn. xi. Paris, 1824; Elliotson on Glanders,
Med.-Chir. Trans, vols. xvi. and xviii.

;
Barry, on Prevention and Cvu-e of Symptoms

caused by Bites of Rabid or Venomous Animals, Lond. 1826; Hoffmann der Milzbrand,
&c. Stuttgardt, 1827 ; In Hufeland's Journal der Praktischen Heilkunde, 1828; reviewed
in Ed. Med. and Surg. Journal, vol. xxxii.

; Hertwig, Beitrage zur naheren Kenntniss
der Wuthkrankheit oder Follheit der Hunde, Berlin, 1829 ; Bardsley, Cyclop, of Pract.
Med. (Art. Hydrophobia), vol. ii. Lond. 1832; Levin and Rayer, on the'diseases trans-
missible from Animals to Man, Brit, and For. Review, Jan. 1842 ; Bourgeois, Memoire
sur la Pustule Maligne, Archives Gen. Ch.-Med. vol. i. Paris, 1843; Blake, on the
Action of Poisons

; Christison on Poisons, 4th edit. Edin. 1845
;
Youatt, on Rabies, Lond.

1845; Ellis's Clinical Surgery, Dublin, 184G.

On Tetanus, see Trnka de Krzowitz, Comraentarius de Tetano, Vien. 1777; Larrey,
Mem. de Chir. Milit. vols. i. and iii.; Dickson, Observations on Tetanus, Med.-Chir!
Trans, vol. vii. Lond. 1816; Swan, on Tetanus, Lond. 1825; Symonds, Cycl. of Pract.
Med. (Art. Tetanus), Lond. 1835 ; Travers, Further Inquiry concerning Constitutional
irritation, Lond. 1835; Curling, on Tetanus, Lond. 1836; Todd, on Tetanus, Lumleian
Lectures, 184;», Med. Gazette.
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CHAPTER XIX.

OF BURNS AND SCALDS.

Burns and Scalds denote injury done by excessive heat ; applied, in

the former, by radiation, by flame, or by solids ; in the latter, by
heated fluids or vapour. Those inflicted by flame, heated oil, and
steam, are the most severe ; the temperature, and intensity of combus-

tion, being great.

The dangers of this form of injury are various ; even to a greater

extent than wounds, they are not mere casualties happened to a part.

1. There is a shock imparted to the system, when the burning is ex-

tensive and severe, or involves an important part ; and under this shock

the patient may perish, by syncope. 2. Imperfect or nervous reaction

may result, to an excessive and uncontrollable degree ; the patient

sinking exhausted, under febrile tumult of the asthenic kind, at a very

early period (p. 59). Sometimes a deceptive lull precedes this form

of reaction. An elderly patient, badly burned, may walk to hospital,

and yet be dead in forty-eight hours. 3. Or reaction of the sthenic

type proves excessive ; and under the violence of inflammatory fever

life may be endangered. 4. During the progress of inflammatory

fever, the internal organs, more especially the lungs, are apt to suffer ;

seriously complicating the case. At a more advanced period, fatal

disease of the intestinal mucous coat may occur. 5. More remotely,

tedious cicatrization, confinement, and discharge, are prone to peril

the system by hectic. Death escaped, life may be rendered very

miserable, by the deformity and impairment of function often insepar-

able from healing of the burn.

The classification, at once most natural and most useful, is accord-

ing to the extent to which the textures have sustained injury. I. The

mere surface is involved, by a slight and temporary application of lieat;

usually in the liquid form. A mere erythema results, usually termin-

ating in resolution ; but not without risk, when occurring in the scalp,

or when including a large range of any part of the surface. II. The

cutis undergoes the inflammatory process of a higher grade. Pain,
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swelling, and tension, are followed by vesication ; and the vesicles may
either suppurate, or disappear by desiccation. The heat may have

been applied either in the fluid, or in the solid form. In the latter

case, it is not uncommon for the cuticle to adhere to the heated sub-

stance ; then no vesication forms, but, instead, a raw surface is left, of

exceeding tenderness, which speedily inflames and suppurates, and

probably is extended by acute and painful ulceration. This circum-

stance, occurring accidentally, well illustrates the importance of retain-

ing the cuticle unremoved, and as little disturbed as possible, in those

cases which are under treatment with vesications already formed.

III. By a greater application of heat, in the solid form, or by flame,

the external part of the cutis is cauterized ; killed immediately, or

almost so ; and converted into an insensible slough, of a darker or

lighter colour according to the rapidity with which it has been made
to part with its vitality. Though the surface be insensible when
lightly touched, yet acute pain is elicited by pressure. If the part have

died instantly, there is no change in its character ; it is at once an

eschar, and remains so, until detached. But when its death has been

subsequent to the injury, and a gradual although still a rapid process,

dark vesications may form, as in ordinary gangrene. After separation

of the slough, the pain, which had almost ceased shortly after infliction

of the injury, is renewed, of a very intense character ; in consequence

of the sensitive cutis, which had been but half destroyed, now consti-

tuting the raw and inflaming surface. This, in truth, is the most

painful of all burns
;
and, as formerly observed, ought to be avoided,

when such injuries are inflicted by design, with a curative object in

view. By gunpowder, this class of burn is often produced ; and, in

such cases, the surrounding skin is begrimed by lodgment of the grains.

IV. The skin is wholly cauterized ; at once converted into the state of

eschar, dark coloured, dry, and insensible. The dead portion contracts,

in its change ; and, consequently, the surrounding integument presents

a puckered appearance, so long as the eschar remains adherent. Pain
is acute during the burning, but soon subsides

; and, for a time, is

almost entirely absent. On inflammatory accession, necessary for

detachment of the eschar, pain returns ; but not of the inordinate

degree which invariably attends the like stage in the preceding class

of injury. This is the form which it should be our object to produce,

in using the actual cautery. V. The cauterization extends deeply
;

producing a sonorous, black, brittle, and depressed eschar, more or

less extensive ; slow in separating, and followed by much suppuration
;

forming a wound very tedious in its progress towards cure. And the

cicatrix is usually of an unsatisfactory kind, when obtained. VI. The
entire thickness of a limb is reduced to the state of eschar ; and
removal by amputation is demanded. The spontaneous separation is
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slow
; besides, a bad stump is formed, and the system is under much

danger by protracted liectic.

In genei-al, these various classes are more or less blended. For
example, in the centre of a burnt part, where heat has been most
intensely applied, there may be the depressed eschar ; exterior to that,

the skin only in part destroyed ; beyond this, the skin, alive, and about

to be acutely inflamed ; and, exterior to all, such an amount of injury

as will produce but an erythema. The most severe examples of the

injury are usually those caused by flame, as when the clothes have

taken fire ; for the part is made to contribute towards its own com-

bustion ; and this is intense and rapid.

As regards prognosis, it is important to remember, that loss of

substance often proves more extensive than it at first seemed. A part

dies immediately ; but anotlier, and sometimes a larger portion,

perishes subsequently, under inflammation ; the heat was insufficient

for immediate extinction of its vitality, yet lowered this so far as to

render it unable to withstand even the ordinary inflammation which

invariably ensues. And, thus, the immediate eschar may come to ap-

pear insignificant, in comparison with the subsequent slough. Tn cases

suspected to be severe, it is always a favourable sign to find vesications

foi'm ;
denoting that the part still retains at least a certain amount of

vitality. Prognosis is further dependent, not only on the extent of

injury, but on the previous state of the patient's system, and on the

nature of the part whereto the injui-y has occurred. Burns are most

dangerous on the head, neck, and trunk ; as also those which affect

the genital organs, at a tender age.

The constitutional symptoms have been already noticed. There

is first the shock or state of depression ; from which reaction takes

place, of either a sthenic or an asthenic kind ; usually the former,

unless the accident be very severe, or the system previously much en-

feebled. Then comes inflammatory fever, more or less violent, accom-

panying the inflammatory process which necessarily ensues in the

part. About this time, the constitutional symptoms are apt to become

unpleasantly complicated, by evidences of acute affection of the inter-

nal organs. The lungs are prone to suffer, by inflammatory affection

of the bronchial membrane ; and also by engorgement of the pulmcf-

nary tissue. Subsequently eff'usion may occur in the pleural cavity ;

the mucous lining of the intestines, more especially of the duodenum,!

ia apt to ulcei'ate ; and the brain may become the seat of serous

accumulation. Tiie inflammatory stage having passed, the symptomSi

abate ; if the sore left be slight, and the progress towards cure satis-

factory. Otherwise, hectic sets in
;
and, in the more extensive and

protracted cases, this in its turn gives way to confirmed collapse.

The extremes of age—childhood and senility—arc more liable to
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suffer untowardly, than adolescents and adults ; as can readily be

understood.

The process of cure is uniformly tedious. A portion of the burnt

part usually dies ; either immediately, or subsequently under inflam-

mation. This must be detached ; and ulceration accordingly super-

venes. On subsidence of this, reparation is begun ; at first energeti-

cally enough ; but the effort soon flags, and progress is slow and

uncertain. The injury has effectually impaired the vital power of

those parts on which the burden of the reproductive effort is thrown ;

and they are not equal to its eflScient sustentation. Besides, there is

much loss of substance ; the production of new matter to fill the gap,

as has just been stated, soon comes to be scanty; the healing result

is, in consequence, mainly to be effected by contraction of the sur-

rounding original textures ; and, whenever there is much to do in

this way, a long time is always required to do it. But, besides the fact

that contraction and cicatrization of the sore produced by burning is

always tedious, from the same cause there is also a proneness to pro-

duce deformity. For, by contraction of the original textures, much
displacement in the relations of neighbouring parts is likely to ensue

;

all the more, in consequence of such contraction not ceasing on cica-

trization being completed, but continuing for some time afterwards.

So much have the reproducing parts had their powers weakened,

they not only form little new substance, and leave the greater part of

the closure to contraction of the oi'iginal textures ; but the little new
which is produced is imperfectly organized

; and, consequently, like

all similar adventitious structures, it is prone to disappear, or at least

to diminish, by absorption. The peculiarities in the healing of burns,

then, may be shortly stated to be ; that they heal slowly, and much
more by contraction of the old structures than by the formation of

new ; the new matter is imperfectly organized, and liable to absorp-

tion ; and, consequently, contraction continues, for some considerable

time after completion of the cicatrix.

Treatment.—No class of injuries has been more the subject of em-
pirical treatment than burns, even in the profession. And yet the

indications can be laid down, as plainly as in any other affection. 1,

Assuage locally. The smarting pain of even a slight burn is not easily

boi'ne, and the sufferer seeks anxiously for relief. If he be seen im-

mediately after the infliction, there is nothing better than instant im-

mersion of the part in cold water ; where it is to be retained, not for

minutes, but for hours ; the temperature being kept continuously low,

by additions, as circumstances may require. Or the cold may be
applied by means of water or ice in bladders. A doubly beneficial

result is obtained. The heat and pain are mitigated, and, at the same
time, the inflammatory process is held in abeyance ; in the slighter
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cases, it may never occur ; in the more severe, its attack will be less

violent than it otherwise would have been. Afterwards, it is our

principal object to prevent the contact of atmospheric air ; the stimulus

of which would certainly induce, or aggravate, inflammatory accession.

In the slighter cases—those of the first class, and a few of the second

—

we hope to avert true inflammation altogether, and to obtain cure by
resolution, with or without vesication, and certainly without the for-

mation of ulcer or secretion of pus. After discontinuance of tbe cold,

therefore, the part must be protected in some way fi-om without. It

may be enveloped carefully in a thick roll of cotton wadding, which

is retained by gentle deligation . Or it may be coated by a layer of

some bland adhesive substance, which will not irritate the raw or

injured surface, and yet will effectually exclude the air ; as soap, gum,

or varnish. Gum is probably the preferable, as recommended for

unclosed wounds (p. 615); it is certainly bland; with ordinary atten-

tion can be kept perfectly protective ; and has the advantage of per-

mitting the condition of the part to be observed, almost as well as if

it were wholly uncovered. Or the part may be dusted over with flour

;

but, when vesication is expected, this is an objectionable form of pro-

tection ; inasmuch as the serum bakes it into crusts, which crack,

loosen, and are apt to irritate injuriously. Vesicles, when large, are

punctured, to permit free escape of their contents ; so relieving tension.

But especial care is taken not to ruffle or displace the cuticle, which is

certainly the best protector of the tender surface beneath. 2. Calm

and restore generallij. The state of depression must be watched in the

first instance, and nothing done to favour its continuance. On this

account, when a burn or scald involves a large part of the surface, the

continuous use of cold cannot with propriety be had recourse to. Under

such circumstances, a warm solution of opium, or other anodyne, is

preferable, for assuaging pain. When the duration and degree of

shock threaten to prove excessive, restoratives must be employed ; as

heat to the general surface, and warm drinks internally ; followed, if

need be, by wine, ammonia, or other stimulants. If reaction prove

premature and asthenic, it must be moderated by opium or other

calmatives. 3. Keep antiphlogistics in vieiv. When stimulating to

overcome the shock, the coming sthenic reaction must always be

remembered. And, while we prevent sinking, we are to be careful

not to expedite and aggravate impending inflammation. 4. Pro-

mote separation of the sloughs. For this, poultice, or warm water-dress-

ing, are the suitable applications. A certain amount of inflammation

is essential for detachment, and under tlicse epithems it advances

favourably. For the severer burns, cotton, gum, soap, and varnish,

are manifestly unsuitable ; the first, especially, would speedily become

soaked with discharge, and cither require frequent renewal, or else
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prove a very hot-bed of pestilential putrescence. It may happen,

occasionally, that the central portion of the eschar is detached at an

earlier period than the margins ; and pus, accumulating beneath the

detached part, does harm to the inflaming and ulcerating textures

beneath. Under such circumstances, the elevated and tense dead

portion—the least pressure on Avhich produces much pain—is to be

freely cut through by a bistoury. 5. Limit the inflammation. A
certain amount of this is necessary, to separate dead and dying parts

ft-om the living, and to originate the subsequent process of granula-

tion. But we desire no more than what is essential. The part is

kept at rest, in a suitable posture ; and is fomented and poulticed, or

enveloped in the water-dressing. Antiphlogistic regimen is enjoined,

in moderation. The bowels are kept open, and perhaps antimony is

mildly exhibited. In the more urgent cases, a moderate bleeding may
be taken from the arm. But all this must be done with caution,

sparingly and gi'udgingly ; for we know full well that every available

resource of the system will by and by be called upon, during the pro-

tracted period of granulation and probable hectic. 6. Promote gra-

nulation. So soon as inflammation has subsided, the water-dressing

is applied ; not hot, but tepid, as a mere detergent and protective ; and

this is continued, so long as the granulating surface remains ofa healthy

and vigorous character. Such period is but a short one, however

;

the sore soon assumes the weak character ; requiring medication of

the dressings, by various stimulants ; as the salts of zinc, copper,

iron, silver, &c. At the same time, early support by bandaging is

usually expedient. By some, a weak solution of the chloride of soda

is held in much repute, as an application from the first ; but this seems

to be its proper place ; and, in this place, I can testify from experience

to its efhcacy. 7. Moderate contraction. And remember that centri-

petal movement of the old textures does not cease on cicatrization

(p. 173). The parts implicated in the injury, mediately and immediately,

must be placed in their proper relative position ; and must be retained

so, by suitable retentive means, during the whole period of cure. For
example, in burns of the neck with loss of substance, the head must be
placed and kept erect by bandaging ; otherwise the chin will be drawn
down upon the sternum ; and frightful deformity will ensue, by trac-

tion of the facial integument (Fig. 218). In less extensive injuries,

on the face, arms, or other exposed parts, strips of adhesive plaster

may be so arranged as to moderate the centripetal movement. This
opposition, however, must never be carried so far as to peril the

frame, by hectic from tedious cure. When orifices of canals are im-
plicated—as the nares, urethra, rectum—they are to be kept distended

by plugs or bougies, until the period of contraction has gone by ; in
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order that the normal calibre may be retained. When opposing sur-

faces are implicated, as in extensive burn or scald of the fingers, ab-

normal union is to be prevented by the daily and careful interposition

of dressing ; and it is well, at the same time, to maintain a consider-

able pressure at the points of commissure. 8. Retain the functions of

joints. This is effected by passive and frequent motion. But, some-

times, the parts exterior to a joint are so wholly involved by the in-

jury, as to render it obviously impossible to fulfil this indication. The
joint must become stiff, by a kind of spurious anchylosis (p. 508).

And we have in these cases to content ourselves with securing such a

position of the stiffening part, as shall afterwards prove most service-

able ; the elbow, bent at right angles ; the knee almost straight.

9. Maintain the powers of the system. This is done by attention to air,

exercise, and clothing
; by generous diet ; and by the use of tonics

and stimuli—of the latter, cantharides is often a most efficient form.

A view towai'ds this indication must alM'ays pei'vade our fulfilment of

the fifth. 10. Remedy deformity. In spite of all efforts to moderate

contraction, and to

maintain due relation

of position, defoi-mity

is of frequent occur-

rence, when much loss

of substance has been

sustained. A simple

incision may some-

times suffice, when the

treatment has been

negligent. Mere di-

vision of a tight cica-

trix may permit the

parts to be normally

readjusted ; and then,

the proper retentive

means being employ-

ed, a better healing

may be obtained. Or,

by means of a subcutaneous wound, a depressed and adherent cica-

trix may be set free. But perhaps there has been no faulty ti-eat-

ment ;
everything has been done to prevent displacement, and yet it

has occurred. Or it may be that, to save the system and obtain a

cure, the moderating means have been less energetically employed to-

wards the close, than at the first. In short, there has been much loss

Fig. 218. Burn of tho neck. Deformity caused by contraction of the cicatrix.
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of substance; and the part could not have healed at all, without

very considerable contraction of the old textures. In such cases, the

deficiency must be supplied. By incision, the cicatrix is divided ; the

parts are replaced in their proper position ; and then a portion of in-

tegument and subcutaneous tissues, of suitable dimensions to occupy

the gap, having been detached by incision from the vicinity, is adjusted

in its new place, and there retained by sutures and plasters ; a con-

necting slip being left undivided, whereby its vitality is maintained.

It adheres, and effectually prevents recontraction ; the parts retain

their normal position, and the deformity is—at least in some degree

—

removed. The wound, whence the atoning flap was taken, is brought

together, and treated for either adhesion or granulation, according to

its form and circumstances. Sometimes, the new matter of the cica-

trix is unduly pi'ominent. In such a case, it may be brought to its

proper level by pressure carefully applied ; for, as already observed,

such adventitious structure is very amenable to absorption. Should

pressure fail, the dense prominence may be excised, and the wound
treated on ordinary principles. 11. Amputate in certain cases. When
a limb is charred throughout its entire thickness, amputation is expe-

dient at once ; so soon as the shock of injury has sufiiciently passed

away, to admit of the operation being safely borne. When a joint

has been opened into, or a bone necrosed ; or when from any other

cause suppuration is profuse, healing slow, and hectic urgent—the

part must be sacrificed to save life ; and then the amputation is

secondary. 12. Throughout the whole cure, have great regard to the state

of the internal organs, especially the lungs ; and chiefly during the inflam-

matory stage. Also, let it be remembered, that, in the case of exten-

sive burns, the patient never can be reckoned safe until after the whole

has been fairly cicatrized. The system may have power enough, by a

gi'eat and long protracted struggle, to effect the skinning over ; and
may then sink, as if exhausted in the effort.

Such are the principles of ordinary surgery, which are suitable to

guide us in the treatment of this form of injury. Some strenuously

advise stimulating applications from the beginning ; and a theory has

been made to suit the practice. Neither seem to merit approval.

Alcoholic applications may sometimes prove serviceable, on a scalded

but unbroken skin. There can be no doubt that, in scalds of the hand
or foot, for example, the immediate application of spirits of wine
is favourable to subsidence of pain. Also, in the severer injuries

any stimulant at first increasing the pain, may afterwards be truly

said to deaden it; by accelerating and aggravating inflammation, so as

speedily to overcome the impaired vitality, and convert all into one
slough. But such is not wise and prudent surgery. In all severe

cases, let stimulants, both internally and externally, be retained for
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their proper time and place ; and these will be found in the second,

sixth, and ninth, indications of cure.

Kentish, on Burns, Lond. 1797 ; Earle, Essay on the Means of Lessening tlie Effects

of Fire on the Human Body, Lond. 1799
;
Kentish, a Second Essay on Burns, Newcastle,

1800; Maijolin et Ollivier (Art Brulure), Diet, des Sc. Medicales
;
Dicl£enson, on Burns

and Scalds, Lond. 1818 ;
Dugueron, Dissert, sur les Brulures, Paris, 1830 ;

Dupuytren,

Legons Orales, &c. Paris, 1832 ; H. Earle, Lectures on Bums, Lond. 1832
;
Mutter, on

the Cure of Deformity after Burns, Philadelphia, 1843.
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CHAPTER XX.

—

—

EFFECTS OF COLD.

The effects of intense cold applied to a part, so as greatly to diminish

vital power, and not unfrequently to produce local death, more especi-

ally when heat or other stimulus is rashly used—constituting what is

termed Frost-bite—have been already considered (p. 245).

The term Chilblain is applied to a less evil ; the effects of cold, as

affecting chiefly the surface. The parts most liable so to suffer, are

those which not only are habitually exposed to cold, but likewise are

naturally of comparatively weak circulation, and consequently of low

power ; as the fingers and hands ; the toes, feet, heels, and ankles

;

the tips of the nose and ear. And these are most especially liable,

when extreme circulation in the individual is naturally imperfect

;

from dyspepsia, or other disease, or from original conformation. Like

frost-bite, chilblain is usually the secondary effect of cold ; caused by
premature restoration of heat and circulation ; and the result, usually,

of repeated exposure and alternations of temperature. Eeaction is

excessive, with diminished power of control. Yet a high degree of

over-excitement does not ensue ; otherwise gangrene would inevitably

result, and the case be termed one of frost-bite. Either a congestion,

or a chronic inflammatory process is established. An unpleasant

sensation of heat is complained of, often attended or followed by an
intolerable itching. The part swells, arid becomes of a dark red hue.

No further progress may be made, the part remaining in this congested

state for a long period ; not advancing to higher vascular results, and
but little disposed to recede. But, very frequently, vesicles form ; and
these do not dry and desquamate in the ordinary manner

; but, having
given way, disclose a very painful ulcer beneath, emitting a thin

watery discharge, slow to heal, and prone to assume either the irritable

or indolent characters ; often at first irritable, and secondarily indolent.

Or, instead of vesication, the surface seems to crack ; and the fissures

degenerate into ulcers of a similar kind. Usually, the ulceration is

but superficial ; occasionally, however, it extends deeply, involving

tendons, and even more hidden parts. In some cases, vitality is wholly
overborne, and gangrene supervenes.
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Prevention is better than cure ; by avoiding exposure to extreme
cold, more especially in the parts most liable to suffer. Using for

the purposes of ordinary ablution lukewarm water ; neither cold nor

hot. And, when exposure has been incurred, taking care that re-

action is gradual and safe ;
using, for this purpose, the means recom-

mended in the case of threatened frost-bite (p. 255.)

When the congestive state has been induced, probably the best

remedy is nitrate of silver, applied so as to blacken the integument

;

carefully avoiding vesication. For the ulcer and fissures, at their

early and irritable period, nitrate of silver in substance is suitable

;

followed by light poultice or water-dressing. When they have become
weak or indolent, as they tend soon to do, various stimulant applica-

tions are required, along with uniform support by careful bandaging.

A bandage carelessly applied, so as to cause partial constriction, would

certainly be productive of very serious injury to a part whose vital

power remains so long and so much impaired. Occasionally, ampu-
tation of a finger or toe may be' demanded ; ulceration having extended

deeply, bones having become diseased, or gangrene having supervened-

When the whole frame is exposed to intense cold, the general

powers of life gradually cease. The patient grows feeble and languid,

inclines greatly to sleep, sleeps, becomes comatose, and dies. On dis-

section, there is usually found considerable serous effusion within the

cranium. To prevent the extreme sedative result, the mind must be

made to work against the body. Sleep and lying down must be

resisted, wakefulness and bodily exertion compelled. To restore, the

same gradual appliances must be used as in regard to a part ; cold

friction
;
gradual increase of the temperature ; and very sparing ad-

ministration of food, drink, and other stimulants, internally ; otherwise,

what may be termed universal gangrene, by over-excitement affecting

the whole frame, will certainly ensue.

Thomson, Lectures on Inflammation (Art. Frost-bite), Lond. 1813 ; Deamoulins, de

la Gangrene par Congelation, Paris, 1815 ;
Mornay, sur la Gangrene des Extremite's par

Congelation, Strasbourg, 1816 ;
Larrey, Mem. de Chir. Milit. vol. iii. ; also Capt. Cook's

Voyages, vol. ii.
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CHAPTER XXI.

OF FEACTUEE.

Fracture, or solution of continuity in bone, is usually the result of

external violence ; sometimes it is effected by muscular action alone.

And this, too, is not a mere local casualty ; but apt to be followed by
inflammation, suppuration, gangrene, erysipelas—bringing life into the

greatest danger.

Various terms are employed to designate the kind and circum-

stances of the injury. It is called transverse, oblique, or longitudinal,

according to the direction in which the break has occurred. It is said

to be Simple, when there is mere fracture of the bone, at one part ; and

nothing more. Compound, when in addition to the injury of bone,

there is an open wound of the superimposed soft parts, communicating

with the fracture. Comminuted, when the breaking is not at one point

but at many
;
occasioning numerous fragments. It is said to be a case

of Fracture with wound, when the co-existent wound of the soft parts

is at a diflferent place, and does not communicate with the injury of

the bone.

The parts of the skeleton most liable to fracture, are the long bones,

more especially of the extremities ; and these may suffer by violence

applied either directly or indirectly. The flat bones, with the excep-

tion of those of the cranium, are less liable ; and seldom give way
except under violence which is both direct and severe.

A bone does not always break at the point struck. A blow on

the symphysis menti often occasions fracture of the jaw, near its angle

;

a concussion applied to the bones of the leg, through the foot, ordi-

narily produces fracture of the tibia, near the ankle, and of the fibula

at its upper part.

The broken fragments usually become more or less displaced. The
force wherewith the injury was inflicted may push one or both aside

;

and the weight of the limb may increase displacement, when the part

is raised, or when an attempt is made to use it. But the paramount
displacing agent is the action of those muscles which are implicated in

the injury. Sometimes there is retraction of the fragments, and elon-

gation of the part ; as in transverse fracture of the patella. Most fre-
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quently, the fragments cross and overlap each other, with consequent

shortening of the limb. Sometimes one fragment alone is displaced
;

as in fracture of the clavicle ; the sternal portion remaining nearly in

situ, while the lower passes downwards and forwards. In other cases,

both suffer displacement ; as in fracture of the humerus below its bici-

pital groove ; the upper fragment passing in towards the chest ; the

lower being elevated, and displaced outwards, by the deltoid.

One fragment usually is on a higher level than the other, seeming

as if it had risen above its fellow ; and hence we frequently speak of

" the I'ising end of the bone," But this phrase, if not rightly under-

stood, may lead to great practical error. The sternal end of the frac-

tured clavicle seems to rise, but in truth is in its place ; while the

lower fragment has fallen away. And in attempting readjustment, we
are not to repress the apparently " rising end ;" but, leaving it alone,

we bring up to its level the one which is truly displaced. On the other

hand, the "rising end" may be not more apparent than real; as in

fracture of the tibia, below its tubercle ; and in fractui'e of the femur,

below the trochanter minor. In each of these cases, the upper frag-

ment is truly tilted forwards ; and means for its reduction are under-

taken with propriety.

By the displacement, neighbouring parts are liable to be compressed,

torn, or otherwise injured; and hence

the most serious consequences may en-

sue ; unless such displacement be detec-

ted, understood, and speedily rectified.

For example, the displaced fragments of

a broken rib may puncture and irritate

the pleura and lungs, exciting violent

inflammation there. And displaced

portions of a broken cranium may cause

a like injury to the brain and its mem-

branes, followed by results still more

disastrous.

Proneness to fracture varies with

age. The bones of the old man are

brittle, and give way under amounts

of violence which Avould have little

^''S' 2^"- disturbed them in younger years. The

bones of the child on the contrary, are fully as likely to bend as to

break
;
although, indeed, it is true that fracture takes place in utero.

Bending of the long bones, Avith partial fracture, from force applied

to their extremity, is by no means uncommon in the child and

Fig. 219. Frnctured spine, bisected ;
sliewing the formidnble and fatal injnry in-

flicted on the cord.
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adolescent. The bones of the fore-arm, for example, are not un-

frequently found more or less curved, from a fall saved on tlie^hand.

Continuity is plainly uninterrupted, and bending is ap-
^

parent; there are much pain, deformity, and loss of

power, but no crepitus ; the bending can be undone, by

force suitably applied ; and then, for the first time,

obscure crepitus can be perceived. A few of the osseous

fibres had given way, on the convexity of the curve ;

and these, not being brought into apposition, could give

no crepitus until the bone was made straight. In other

cases, bending is unaccompanied with any solution of

continuity. For example, a child may receive a smart

blow on the head; depression of the cranium may be

so occasioned, without any fracture ; and the depressed

portion, by the innate and gradual resilience of the

osseous tissue at that age, ultimately resumes its normal

relative position.

Constitutional vice often predisposes to fracture. The

cancerous diathesis does so, as we have already seen

(p. 294) ;
and, still more, that abnormal condition of

the skeleton denoted by the term " fragilitas ossium

"

(p. 436). It is a common saying that, in frost, the

bones are more brittle than at other times
; but, pro- Kg- 220.

bably, the frequency of fractures then can be more rationally accounted

for, by the increased liability to fall, and by the hardness of the ground

on which the falling body is received. The functions of certain

bones predispose to their fracture ; the clavicle, supporting the shoul-

der, is rendered liable to fracture by blows or falls on that part ; and

the radius is similai-ly circumstanced, when compared with its com-

panion the ulna, in consequence of its special connexion with the

hand. Others, again, are rendered liable by the mere exposure of

their position. The unprotected cranium, for example, is more liable

to fracture than the comparatively well-cushioned scapula ; the clavicle

is more liable than the ribs ; and any of these is more liable than

the spine.

While such circumstances may be said to be the predisposing

causes of fracture, the exciting causes are two ; external force and

muscular action. Force may be applied directly ; as by a blow, or by

a heavy weight passing over the part. Or it may be indirect ; as

when the clavicle breaks from violence received on the shoulder ; or

the fibula, near its head, from a shock sustained on the foot. Again,

disruption of a bone may be effected by muscular agency alone; as

when the patella, or olecranon, is snapt across, during an intense and

Fig. 220. Partial fracture, witli bending of the femur.

2 X
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sudden muscular effort ; or when the radius gives way under attempted

feats of strength, as is not uncommon.

The Symptoms of fracture are usually very plain. There is obvi-

ous deformity of the part ; and its muscular power is all but lost. A
fractured arm, for example, is swoln, and out of drawing ; and the

patient is unable to move it, without the assistance of the corresponding

member. Sometimes, as in the case of the patella, the part is elon-

gated ; much more fi-equently it is shortened ; the lower extremity, in

fracture at the hip, may be abbreviated to the extent of two inches or

more. Voluntary motion is much abridged ; in many cases, the

patient, of himself, can move the injured limb little if at all. Invo-

luntary motion, on the other hand, is much extended ; that is to say,

the surgeon can, though not without inflicting much pain, move the

limb in directions and to an extent of which it was previously incap-

able. And, at the site of fracture, the slightest examination usually

makes it abundantly plain that the part is remarkably and preterna-

turally mobile. Pain is great and constant ; and ever and anon

liable to sudden exacerbation, fi'om spasmodic twitchings of the mus-

cles implicated in the injury, whereby the bones are displaced anew,

and the soft parts irritated and torn. If either fragment come in

contact with nervous trunks, compressing, puncturing, or in any way
irritating these, the pain is likely to prove exti-eme. Swelling invari-

ably occurs, and is of three kinds. 1. The displacement and over-

lapping of the fractured ends produce a greater or less enlargement

of the part, immediately after infliction of the injury. And if mus-

cles be relaxed by the displacement, the bulging into which they are

consequently thrown will contribute to the immediate swelling.

2. The first swelling is increased by extravasation of blood ; which

inevitably follows solution of continuity in the bone, and coexistent

laceration of the soft parts. If any considerable vessel have been

injured, this kind of swelling may prove very great; partly by blood

accumulating around the fracture, partly by its being infiltrated into

the surrounding tissues. 3. The second swelling, in its turn, is

followed and modified by that which attends on the inflammatory pro-

cess ;
beginning to form after the lapse of some hours. Tlie tissues then

become infiltrated ;
partly by serum, partly by fibrinous exudation.

But the peculiar and diagnostic sign of fracture, is what is termed

Crepitus; a sensation of rubbing, grating, and crackling, Avhich is

imparted to both hand and ear, when the fragments are moved one

upon the other, with contact of their broken surfaces. When there

is no great displacement, the fractured ends remaining partly in

apposition, this crepitus may be felt on the slightest movement of the

limb
; and, often, both the patient and his attendant are made very

plainly aware of its existence, by the involuntary movements which
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spasm of the muscles from time to time occasions. But when the

fracture is transverse, the displacement great, and the fragments

completely overlapping, crepitus is not so easily found. Reduction

must be effected, in the first instance ; in order that the broken sur-

faces may be brought in contact w^ith each other ; and then, by move-

ment, the desired sign will be plainly enough emitted. In fracture of

the neck of the femur, for example, rotation of the limb will be quite

unattended with crepitus, so long as the lower fragment is retracted,

and lodged on the bi'im of the acetabulum, free from the head of the

bone ; but, so soon as, by gentle extension, normal length of the limb

has been restored, crepitus will be produced by but very slight move-

ment.

Certain fractures, termed Impacted, rarely afford crepitus. One
fragment is driven into and lodged in the

cancellous texture of the other, by the same

violence which caused the fracture ; and so

the bone is scarcely broken, when it again

becomes fixed, with its continuity apparently

restored. There is little deformity, no un-

natural mobility, and usually no distinct cre-

pitus under ordinary manipulation. Examples

of this form of injury are found, in fi'acture

of the distal extremity of the radius, and at

the trochanteric portion of the femur.

The manipulations necessary to ascertain

the nature of an accident, and which are Fig. 221.

especially directed towards detection of crepitus, are to be conducted

with all gentleness ; so as not to produce unnecessary pain, or

endanger further injury to the soft parts, with aggravation of sub-

sequent inflammatory excitement; and yet with determination, sufficient

for fully satisfying the examiner as to diagnosis. It is much
better that one thorough examination should be made at once,

painful though it be, than that more gentle movements and in-

quiries should be made, with frequent repetition
;

delaying the

means of cure. Also, let it be borne in mind that, at whatever cost

of suffering to the patient, it is our paramount duty to make such a

thorough examination ; for two reasons. In the first place, in order

that the required repose and treatment of the part may be immediately

instituted ; in the second place, and mainly, that error of diagnosis

may be avoided. For, suppose that in the hip insufficient examina-

tion has led to the latter event; that a fracture is believed to exist,

while in truth the injury is dislocation. The ordinary treatment for

Fig. 221. Impacted fracture, througli the trochanters. Tlie upper fragment is wedged
into the lower.
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fracture is applied, and continued for the usual period. On finally

undoing the retentive apparatus, the true nature of the case may be

for the first time disclosed ; too late to remedy the evil. The patient

remains a cripple for life ; and an untoward event has happened to

the surgeon's welfare and reputation.

Anesthesia is of great advantage here
; especially in the young,

and in those who from any cause are intolerant of manipulation. They
are saved all suflfering ; and the surgeon, undistracted, and in quiet

leisure, deliberately satisfies himself as to the condition of every part

—

all the more readily and accurately because the muscles are rendered

pliant and unresisting.

The required examination may usually be conducted thus. The
patient having been arranged in a suitable posture, the distal extremity

of the injured bone is taken hold of by the surgeon's right hand, while

his left is placed over the seat of injury. With the right hand, the

limb is gently extended, till normal length is nearly or altogether

restored ;
then, while extension is maintained, gentle rotation is made ;

and the fingei'S of the left hand are used coaptatingly, so as to force

the broken fragments—if such there be—to rub on each other, and

emit the expected crepitus. At the same time, by another sign it is

made apparent that solution of continuity exists in the shaft of the

bone ; the lower fragment being found to roll in obedience to rotating

movements of the manipulator, while the upper, just as plainly, is un-

affected thereby.

It is obviously of much importance, that such examination should

be made at as early a period as possible ; before spastic rigidity of the

implicated muscles has occurred, which might oppose the required

extension and coaptation (if anassthesiabe not employed) ; and before

concealment of the relative position of the parts has taken place, either

by the blood of extravasation, or by the exudation of the inflammatory

process.

The Prognosis varies, 1. according to age. In the young, the

process of reparation is usually both more rapid and efficient than in

advanced years ;
also, the system is less liable to suffer by the acci-

dents of injury, and by the confinement Avhich its treatment may

require. 2. According to the site of the break. Fracture of a long

bone, near its middle, is less important than a similar injury which

implicates the articulating end. Fracture of a slight and superficial

bone, as the clavicle, is less likely to prove troublesome than similar

injury of one which is large and thickly covered, as the femur. Frac-|

ture of the neck of the femur, within the capsular ligament, is but little

capable of satisfactory union ; while a more severe amount of injury,

immediately exterior, tlnough the trochanters, unites readily. Frac-

ture of the scapula is seldom troublesome, either at the time or subse-
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quently ; fractures of the cranium, pelvis, and spine, are invariably

fraught with the utmost clanger. 3. According to the nature of the

fracture. The Compound is obviously more hazardous than the Simple

solution of continuity ; the Comminuted, and the Fracture with Wound,

are more likely to prove troublesome than the fracture which is in all

respects Simple. 4. According to the state of system. The patient

in ordinary health is more likely to advance favourably in cure, than

one who is either debilitated by privation or disease, or plethoric and

prone to undue excitement. Also, the patient affected by any consti-

tutional vice, which favours occurrence of fracture, is obviously situated

unfavourably as to cure. And again, it is often found that the preg-

nant female has a slower union of fracture, than would otherwise

happen ; the nutritive powers of the system seeming to be almost

wholly devoted to the exalted uterine function.

The mode of union, or reparative process, is a subject of much im-

portance ; on the right understanding of which the indications of

treatment depend. It may be conveniently divided into the following

stages ;
understanding that the fragments have been duly readjusted,

and are so retained. 1. Blood is extravasated at the site of fracture ;

and, accumulating, distends the surrounding parts into a kind of pouch,

in which the fractured ends are laid ; and the cavity of this pouch is

occupied by the extravasated blood, partly fluid, partly coagulated.

The surrounding parts are condensed ; and, obeying the stimulus of

the injury and displacement, become more energetic in their circula-

tion—prepared for the unusual effort in nutrition which is about to be

demanded of them. 2. The extravasated blood is absorbed ; and the

ends of the fractured bone also undergo alterations, being deprived of

their earthy matter to a great extent, and so prepared for higher efforts

as a vascular tissue. Liquor sanguinis is exuded from the parietes of

the pouch, from the ends of the bones, and from the periosteum which

invests them ; and this plasma assumes the position which the blood

occupied. The pouch, however, has somewhat contracted from its

first dimensions, by tumescence of the parietes—favoured, or at least

permitted, by gi-adually decreasing extravasation. It has been a source

of hot dispute, to determine from what tissue this plasma proceeds.

Probably it is the offspring of every tissue implicated ; exuded from

bone and from periosteum, and also from the textures constituting the

parietes of the containing pouch, whether these be muscular, fibrous,

fatty, or areolar. Perhaps, it may be held enough for the practical

inquirer, that there is the plasma, come whence it may. The plasma,

having been exuded, consolidates ; its serous portion is absorbed ; the

fibrin remains, and becomes organized. And this organizing plasma

not only occupie.s the pouch, but is also situate between the fractured

ends of the bone, and in their interior. At the same time, fibrinous
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exudation is taking place in the soft tissues exterior to the pouch,
whereby they are still further condensed. A portion of this is imper-
fectly organized ; and remains for a time—sometimes of considerable
duration. The rest is absorbed, previous to organization, on subsidence
of the vascular excitement by vi^hich it was exuded. That is a part
of the inflammatory process ; but only a part. It never rises higher
than active congestion

; otherwise the process of repair would be arrested

and undone (p. 105). 3. The period of plastic exudation may be said to

have passed, after eight or ten days. Then the process of organization
advances. The plasma sometimes passes into the transition state of
fibrous tissue ; at others into fibro-cartilage, or even true cartilage.

The first of these is most common in the human subject ; the last

rare, but on the other hand common in many of the lower animals. *

Fig. 222. Kg. 223. Hg. 224.

4. The organized and transitional mass contracts, by interstitial absorp-

" See on this subject—Paget on Repair and Reproduction, Med. Gazette, 1849.

Fig. 222. Fracture of humerus ; recent. Tlie pouch of blood she\TTi ; the ends of th

bones beginning to round off.

Fig. 223. The ends of the bone more tapering. Plasma occupies the place of th

cxtravasated blood.

Fig. 224. Organization advanced in the callus ; and the bulk of this diminishing.

Continuity of the bone apparently restored, by the tight embrace of the ferrule. Defini-

tive callus in formation. The.se dingrnnis imnginnrj', and designedly rough.
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tion ; increases in density ; and gradually passes into the condition of

bone. At the same time, the surrounding parts, where immediately

in contact with the ossifying mass, are more and more' condensed

;

they become continuous with the ruptured and engorged periosteum

;

and assume the seneral characters of that tissue, as well as its func-

tion of investing and administering to bone. 5. Ossification advances,

from the periphery. The most exterior part of the plasma is the first

ossified ; and thence ossification gradually approaches the interior.

In obedience to the law formerly noticed (p. 168), the first act in this

process would seem to be that of the parent bone. Nodules of new
osseous matter form on it, where in contact with the ruptured perios-

teum—the rough extremities at the same time undergoing an opposite

change
; parting with a large share of their original earthy matter, as

already stated. These nodules would seem to constitute the nucleus

or base of the new bony structure ; and are found on each fragment,

and on its every aspect. From these nuclei the ossification advances,

and a case of bone forms on the exterior of the plasma ;
advancing

from each fragment, and meeting near the centre of the space ; the

ossification begun by the original bone, continued and maintained by

the soft parts—first by the original periosteum, and then

by the ordinary tissues, which, by condensation and other

change of structure, have come to assume not only the

appearance but the function of the investing membrane of

bone. Where the original periosteum is deficient, there is

no corresponding hiatus in the new bone, as in the case of

necrosis (p. 422) ; for the ordinary soft tissues are not in

a state of true inflammation, and all their exudation is plas-

tic. As ossification advances, the mass contracts more and
more ;

ultimately forming a firm osseous ferrule, by which
the fractured ends are tightly clasped ; and the continuity

of the bone is apparently restored. This ossified mass is

termed the Provisional Callus. And the period of its for-

mation averages from four to six weeks. At the end of

this time, the bone feels firm ; for the fractured ends are

tightly held together by the ferrule. It is probable, how-
ever, that between the fractured ends ossification may
not yet be completely accomplished. 6. The Definitive

callus is that which is formed between the ends of the

bone, and which constitutes the final medium of incor-

poration of the ends. Its organization and ossification

are accomplished by a more slow and gradual process than

that of the provisional callus
; apparently in obedience to the general

Fig. 225. Fractured tibin, bisected
; shewing the reparative deposit beneath the

periosteum.

I
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law, that wliatever is destined for an enduring existence, is con-
structed leisurely and well. By the definitive callus, the ends are

firmly glued together ; and the fracture is truly united. In pro-

portion as construction of the definitive callus advances, the provi-

sional gradually diminishes by absorption ; the latter being merely

subservient to the former. The provisional callus, indeed, may be

termed Nature's splint; whereby the parts are kept in close and
undisturbed contact, until their real consolidation shall have been

completed. "When this has been achieved by definitive callus, all ne-

cessity for the presence of provisional callus has gone by ; and con-

sequently it is soon thereafter removed by absorption. At the same
time, absorption is also busy with the exudation and temporary change

of structure in the soft parts ; restoring these nearly, or altogether,

to their normal state. The repair in the main structure having

been completed, the exterior scaffolding whereby that re-

pair had been effected is taken away. And thus not only

is the bone firmly and truly reunited, but the symmetry

and usefulness of the part are also restored. This gradual

change is seldom completed in less than many weeks

;

and, in some cases, even a very long period is required.

7. The definitive callus is at first preternaturally dense and

compact ; but is gradually modified by absorption ; and,

ultimately, is so changed as to render continuity of the

normal texture of the bone complete. On making a sec-

tion of recently united bone, a dense compact mass of

new osseous matter is found intersecting the cancellous

texture, at the site of fractui-e ; but, after a few years,

section discloses that part of the bone's intei'ior perhaps

a little more dense than elsewhere, yet open, and quite of

the cancellated character. And thus it would seem that

not even the definitive callus can be said to be truly per-

manent. On the contrary, all callus is temporary'; it has

a certain duty to perform ; and, that having been achieved,

it is taken away more or less gradually by absorption.

It appears from the observations of Mr. Paget on this

subject, that in a well managed fracture in the human

subject, the formation of provisional callus is generally

Fig. 226. reduced to a minimum ; the exudation being thrown out

almost entirely between the ft-actured ends, and Nature's splint being

Fig. 220. Section of humerus, shewing double fracture united. At a, though there

is still some preternatural density, continuity of texture is almost completely restored.

At 6, where coaptation has not been so accurate, absorption is busy in accomplishing the

same end; the projecting dense lamimc being gradually converted into cancellous

texture.
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in gi'eat part superseded by that of the surgeon. But in bones which

cannot be kept completely at rest by mechanical means, (as the ribs

and clavicle), provisional callus occurs in considerable quantity ; as

it does also in the bones of animals, from the consideration of which

our ideas on this subject are mainly derived.* And when, in man,

the fractured ends have not been duly adjusted, but left overlapping,

there is not only an unusual amount of callus thrown out, but a certain

quantity is necessarily also of a permanent nature ; it being impossible,

otherwise, to effect and maintain efficient consolidation of the fracture.

In bending with partial fracture of the long bones, repair takes

place as in complete fracture.

Practically, it is important to remember, that provi-.

sional callus remains to a certain extent soft and pliable,

during the first few weeks of its existence ; not so yielding

as to admit of motion between the fractured ends, under

ordinary circumstances
; yet pliable enough to admit of

mal-adjustment being gradually rectified, by pressure duly

applied ; also pliable enough to pei'mit serious and unto-

wai'd bending, if the functions of the part be too soon and

too freely resumed. A broken leg must be warily used, for

some considerable time after apparent consolidation ; and

a broken bone, any where, may have its contour remedied,

if need be, by suitable pressure—applied even after the

process of reparation seems to have been completed.

In some fractures, as in that affecting the neck of the

femur, within the capsule, there is no opportunity for the

formation of provisional callus. The recipient pouch
cannot be made ; and there are no surrounding textures

to supply the required plasma. And this is a main rea-

son why union at that part is so difficult and rare ; the

latter and more tedious half of the process only being

obtained. In like manner, the flat bones, more espe-

cially the cranium, have a deficiency of provisional callus.

And it is well that such is the all-wise arrangement. ^'S 227.

For, were a cranial fracture to unite through the aid of a bulging
hard matter on each aspect, the functions of the brain would assuredly
be interfered with to a dangerous extent. In these bones, reunion
is by definitive callus alone ; and this if the intervening space be not
great, very efficiently repairs the breach

; usually at no distant period,

* Paget, loc. cit.

Fig. 227. Humerus bisected
; shewing reparation after partial fracture. Unusual

density at the injured part; but absorption busy in restoring the cancellous portion.
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Should, however, the hiatus between the fragments be at all consider-

able, osseous reproduction is incomplete ; it advances only a certain

way; and the remainder of the plasma is converted into a dense
fibrous substance.

Sometimes this fibrous reunion is desirable rather than otherwise

;

as in the case of the patella. If the ligament be short, it is very effi-

cient ; and less liable than new bone to yield, under reapplication of

violence. It may either remain ever of the fibrous character, only
increasing in density ; or it may gradually become ossified, as in the

case of deficiency in the cranium.

Treatment of Fracture.

This may be said to consist of three parts :

—

Seducing the fragments

to their proper position
;
Retaining them so ; and Preventing re-displace-

ment, or other evil consequences. Reduction is effected without force,

and gradually. With one hand, the limb is grasped on the distal aspect

of the fi-acture, and extension made gently yet determinedly ; the limb

being at the same time placed in such a position, as to ensure relaxa-

tion of those muscles most likely to oppose this movement. For
example, in fracture at the ankle, the leg is to be placed in a flexed

posture, to relax the gastrocnemii ; otherwise, much difficulty may be

encountered, and the use of injui'ious force rendered necessary. With

the other hand, counter-extension and coaptating movements are made;

whereby the fractured ends, which by extension have been brought

to the same level, are placed in immediate and accurate contact. This

constitutes reduction. The limb is then laid down gently on the bed

or couch ; and the hands retain this normal arrangement of the part,

until retentive apparatus shall have been applied. At one time, it was

proposed to delay reduction until the inflammatory stage had passed;

leaving the part meanwhile almost unconfined, and using fomentation

and poultice. But it is very obvious, that the jerking of the limb, and

other movements, voluntary and involuntary, to which it must be sub-

ject, will maintain and aggravate the dreaded affection ; and the sure

way to avoid this is to reduce at once, ere yet swelling by any kind

of effusion, or spastic rigidity of the implicated muscles, have had an

opportunity of opposing extension. Thus no unnecessary and additional

injury is done to the soft parts ; either by continued jerking movements

of the spiculated ends of the bones, in consequence of coaptation not

having been effected ; or by employment of force in extension, when

adjustment is at length desired. Moreover, the most obvious cause of

continued excitement is at once removed. If anesthesia be employed,

reduction will not only be rendered painless, but also more easily ac-

complished.
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Retention is effected by the fulfilment of two obvious indications.

First, by keeping the limb in such a posture, as shall relax those

muscles which we know to be the most busy and powerful agents of

displacement. Secondly, by applying mechanical means, externally,

to the fractured part ;
adapted to prevent motion. These mechanical

appliances are termed Splints. They are variously constructed, but

all with one object in view—to rest lightly and easily on the part, and

yet be successful opponents of motion in the fragments. They may
be made of iron ; as the double inclined plane, so useful in most frac-

tures of the leg. Or of wood ; as the ordinary splint for fractured

Rg. 228.

femur, and fractured fibula. Or of pasteboard ; as in fracture of the

bones of the forearm. Or of leather ; like the splints found so useful

in chronic affections of the joints. Or of soft materials satui'ated with

gum or starch, which become tightly adherent as well as accurately

fashioned to the part. The wood, iron, and pasteboard splints are

those most commonly in use, and most generally applicable. They
are retained by bandaging, uniformly and evenly applied ; not so slack,

as to admit of any motion between the fractured ends ; and not so

tight, as to endanger undue pressure or constriction, either on any

pai't or on the whole limb. The fii'st application of the bandage should

always be rather too slack than otherwise ; allowance being made for

swelling and engorgement, which are certain to occur, to a greater or

less extent, in the course of a few hours. The splints should invariably

Fig. 229.

be of sufficient length to command the neighbouring joint or joints
;

otherwise, by rotation, voluntary or involuntary, redisplacement will

certainly be effected. In fracture of the radius, for example, unless

the wrist be completely commanded, pronation will occur ; inevit-

ably causing displacement, ill-adapted callus, and a weak as well as

Fig. 228. Splint, ready for application. The long splint in use for fractures high in

the thigh.

Fig. 229. The splint applied.
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unseemly limb. A short splint, extending a little above and below
the fracture only, has been well characterized by Mr. Pott, as " not
only an absurdity, but a mischievous absurdity." In order to protect

the integument from being chafed by the splints, they are lined suit-

ably ; with fine tow, or cotton wadding, or soft flannel, or linen ; or

—

especially in hospital practice—the larger splints may be furnished

with small mattresses, stuffed with chaff or bran ; the protecting

cushion being most used where pressure is likely to be greatest, and

where chafing consequently is probable.

Splints and bandaging having been duly applied, the limb is placed

in a comfortable and suitable postui-e, and so retained ; relaxation of

the displacing muscles never being forgotten. A pillow, if need be,

may be adjusted beneath the part. But the general mattress or couch,

on which the patient is laid, should be rather hard than otherwise

;

more especially in fractures of the spine and lower extremities, in order

that a tolerably uniform level may be maintained. When the double-

inclined plane is used for the lower limb, this indication may be further

fulfilled, by placing a flat board below the lower part of the splint.

After due adjustment, the parts cannot be too little disturbed. Should

the bandage become tight, from inordinate swelling of the limb, and

pain be complained of ; should an involuntary movement have obvi-

ously caused redisplacement ; or should subsidence of swelling, or

restlessness of the patient, or both, have slackened the bandage—per-

mitting too great a latitude of motion between the fractured ends—

the retentive apparatus undoubtedly ought to be reapplied. But not

unless. The " nimia diligentia" of surgery is bad in wounds ; it is

worse in fractures. Daily dressing, movement, and manipulation,

may, in the eyes of the ignorant, express great care and. anxiety, and

even skill, on the part of the practitioner
;
but, in the mind of the

well-informed, the same evidence convicts him of glaring misconduct.

It is most essential for due advancement of the process of reparation,

that the uniting parts should be placed and retained in a state of ab-

solute repose. Watchfulness and meddling are widely distinct. We
cannot satisfy ourselves too often—from examination both by sight

and touch, and also by regard to the general state of the system—that

all is advancing favourably at the site of fracture ; but, at the same

time, we cannot too seldom interfere with the position of the limb

—

when this continues accurate and easy.

A proposal has recently been made to supersede almost all other

splints, by those of gum or starch. Pledgets with bandaging, soaked

in stai-ch or gum, are applied so as to envelope the whole limb accu-

rately ; in the same way, and to the same extent, as ordinary reten-

tive apparatus. But it is necessary to continue extension ; until the

apparatus has become dry and hard. It is of easy ad.nptation, looks
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well when in position, and is promising of much benefit
; forming a

tight, accurately fitting, unyielding case, in which the broken bone lies

securely imbedded. And under certain circumstances, its use is in all

respects admirable. During the first period of the treatment of severe

fractures, however, the application of it in mass is quite unsuitable ; for

considerable swelling must occur, requiring proportionate slackening of

retentive apparatus, which ought consequently to be light, and easily

changed. Further on in the case, when swelling has reached its

acme, and has begun to subside, it is still inappropriate ; if applied

to-day, the limb may have shrunk by to-morrow, so that the appara-

tus has ceased to be retentive. But when the time for inflammatory

swelling has gone by, and when further decrease of the more or less

swollen limb is improbable—then, the permanent, fixed, and unyield-

ing nature of the application ceases to be detrimental, and becomes

most salutary. If used sooner—and by many it is now used in most

cases of simple fracture of the limbs from the very first—it ought not

to be in mass, but after bisection ; so that the apparatus then comes

to resemble two neatly and closely fitting splints of the ordinary kind.

And in order still further to obviate the chance of strangulation, the

splinted limb may be incased in a sleeve or stocking of elastic mate-

rial, instead of the ordinary bandaging.

In the case of an obstinately " i-ising end" of a bone, it may come

to be a question, whether or not pressure should be employed, as by
compress and bandaging, to force it into its normal position. In gene-

ral, this question is to be answered in the negative. The pressure,

unless very severe, is not likely to succeed ; even when severe, it may
fail ; and it is apt to occasion ulceration or sloughing of the integu-

ments, or abscess more deeply seated ; events all most unfavourable to

the process of cure. It is better, by attention to position, to relax the

muscles which are causing displacement ; and to bring the other frag-

ment higher in its level, until a smooth and continuous adjustment

shall have been thus attained. Most certainly, when the rising of the

end is only apparent, and not real, as in the case of the clavicle, no-

thing can be more unwarrantable than the application of pressure to

the part which is in truth not displaced.

Occasionally it is found very difiicult, notwithstanding every care,

to keep the bones in apposition ; muscular action being constantly at

fault. Under such circumstances, it has been proposed, and not un-

reasonably, to have recourse to tenotomy. For example, in fractures

of the leg, which may not otherwise be kept duly arranged, subcutan-

eous division of the tendo Achillis may be practised ; with immediate

and decided advantage, as regards the fracture, and with impunity as

regards any ulterior result.

In most examples of fracture, extension is with pi opriety discon-
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tinued, so soon as retentive apparatus has been duly applied. But, in
some cases, continuance of a certain amount of extension is necessary

;

otherwise, by involuntary muscular action, the fragments will again be
made to overlap, and the limb will become shortened and deformed.
In fracture of the thigh, for example, maintenance of permanent exten-
sion is, on this account, essential ; and is usually effected by means of
the long splint, acted on by a band attached to its upper extremity,

and passed over the perineum (Fig. 229, a) ; by the tightening of which
band, the splint, and the limb with which it has become as it were
incorporated, are pushed steadily downwards. Or the same indication

may be fulfilled, by suspension of a weight to the distal extremity of

the limb.

In some cases, no splints are required
; coaptation being both

effected and maintained by mere relaxation of muscles, and attention

to position ; as in fractures of the clavicle and patella.

Prevention is best achieved, by duly carrying out the just prin-

ciples of retention ; keeping the fragments rightly adjusted, prevent-

ing motion, and taking care that bandaging is never too tight at any
part of the limb. The limb, it has been stated, is to be kept in a

posture favourable to muscular relaxation, and consequently con-

ducive to the feeling of comfort. Besides, it should be placed so

as to favour venous return, while an opposite influence is exercised

towards arterial influx ; the forearm, for example, is slung, with the

hand raised ; and the lower limb is kept on the same level as the rest

of the body, with the foot elevated. Undue motion, and over excite-

ment, are the great opponents of union ; and either is quite sufficient

to prevent it wholly. Inflammation having occurred, exudation is

aplastic, the pouch becomes that of an abscess, an opening is necessary,

the case becomes compound, and cure may be indefinitely delayed.

During the fii'st few days, it is consequently our object to watch the

indications of local excitement ; and to take every precautionary means,

in our power, to prevent its excessive advancement. At the first,

we have contributed much towards the object in view, by gently, yet

at once, effecting reduction and maintaining it undisturbed ; the main

cause of inflammation has thus been taken away—and that timeously.

Diet is low, yet not strictly antiphlogistic ; unless suspicious symp-

toms arise. The bowels are regulated ; but purgatives are never

expedient, the manifold motion which they necessarily occasion tend-

ing to much injury. In hospitals, the fracture bed is useful, by per-

mitting evacuation of the bowels without movement of the limb. If

sensations of heat, pain, and throbbing occur in the part, with restless-

ness, flushing of the face, and acceleration of pulse, blood may be

taken from the arm, in the robust and healthy ;
antimony or aconite

is administered, and diet is brought down to the strictly antiphlogistic
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scale. And antiphlogistics -vvill be especially active, and early, in

those cases in which fracture is in the near vicinity of important

parts ; as in the case of the ribs and calvarium. If there be much

involuntary spasm of the implicated muscles, jarring the fragments,

opiates are useful. If the signs of inflammation ai-e distinct and ad-

vancing, notwithstanding the ordinary precautions, the retentive ap-

paratus must be undone, and discontinued at the part ; to admit of

leeches and fomentation. But this casualty is of rare occurrence, in

the simple fracture, whose ordinary treatment is duly conducted.

Should abscess form, it must receive the common treatment ; an early

and dependent opening.

After the first eight or ten days, the risk of inflammation may,

under ordinary circumstances, be said to be past. Diet, accordingly,

is gradually improved; for it is essential to maintain considerable

vigour in the frame, in order to obtain a due and early completion of

the process of union. And this ulterior necessity should never be lost

sight of, in the earlier part of the case ; more especially when anti-

phlogistics have unfortunately become expedient.

The retentive apparatus is undone and reapplied, as seldom as pos-

sible. At each change, the condition of the fracture should be care-

fully observed; more especially as regards accuracy of adjustment.

If the survey prove satisfactory, the apparatus is simply reapplied as

at first. If distortion exist, the splints and bandaging are to be

so arranged as to obviate this ; gradually restoring the normal posi-

tion.

At the end of the fourth or fifth week—sooner in the young and

healthy, later in those of advanced years and debilitated frame

—

union to a certain extent, by soft and new-formed bone, has occurred

;

and our substitutes may be discontinued. If any ojdema exist, in the

distal extremity of the limb—as sometimes happens, notwithstanding

all our care to the contrary—friction is to be employed, with continu-

ance of the bandage, uniformly applied. But, so soon as oedema has
gone, let all bandaging be thrown aside ; otherwise atrophy and per-

manent debility of the limb may ensue. The joints, by friction and
passive motion, are then gradually brought back to their accustomed
freedom of play

; and, when a joint is in the near vicinity of a frac-

ture, it is well to practise passive motion of it very carefully, at an
earlier period, at each undoing of the retentive apparatus, that stiffness

may be avoided.

Use of the part must be resumed very gradually ; more especially

in the lower limbs. Many a fractured leg has been set free, at the

ordinary time, of proper lengtli, and void of all deformity ; which
nevertheless soon became both shortened and bent, to an extent which
impaired botb its symmetry and function. The callus is soft and
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pliable at first, as has already been observed ; and the motto of the

convalescent should be " Festina lente."

Fracture with Luxation.

This is a rare complication of injuries ; but sometimes occurs. As
at the shoulder ; the head of the humerus being displaced into the

axilla, while fracture occurs at the neck of the bone. In treatment,

the dislocation should first be reduced, if possible, by coaptating

manipulation ; and then the fracture may be managed in the ordinary

way. Sometimes splints may be ai-ranged on the broken limb, so as

to restore its continuity in great measure, and permit ordinary exten-

sion to be employed against the dislocation ; of course, greatly in-

creasing the chance of success. But, if reduction fail, then the fracture

must be attended to ;
and, when it has become consolidated, it is pos-

sible that attempts to reduce the dislocation in the usual way may
succeed.

Compound Fracture.

The wound, which rendei'S a fracture compound, may be made at

once by the fracturing violence
; or, subsequently to the fracture, by

one or other of the sharp fragments protruding through the skin ;
or,

at a more remote period, by sloughing or ulceration of the super-

imposed soft parts. The most ordinary examples are those effected

by the two first causes.

If inflammation be wholly averted, the wound closes at once ; and

reparation of the fracture advances in the same way as in the simple

form of injury. But when inflammation has become established—as

it is certain to be in almost all the cases of severity—the Avork of

repair is altogether delayed, until inflammation shall have abated.

The union then is by the second intention, as in flesh wounds. The

Fig. 230. Compound and comminiited fracture of the leg.
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breach in the soft parts granulates and contracts, discharge gradually

diminishing. And at the same time, the bone and textures around

furnish plastic matter, which, becoming organized and ossified, effects

reparation of the fracture ; more slowly, and usually less efficiently,

than when no inflammation has occurred ; yet well enough to restore

strength and genertd usefulness to the part.

The surgeon's first care is, to ascertain whether any attempt ought

to be made to save the limb. In the slighter cases, there is no diffi-

culty ; but, in those of severity and complication, much careful and

anxious thought, tempered by reference to past experience, is required,

ei'e a just determination can be attained. In all cases of what may
be termed decided doubt, it seems but reasonable that the limb should

have the benefit of that doubt; and that, therefore, adjustment and

retention may be instituted immediately, with a view to a tedious yet

ultimate cure. -When, on the contraiy, we are satisfied, both from

the appearance of the parts, and from our experience of similar cases,

that a cure cannot be procured with the limb retained ; that amputa-

tion must be performed, sooner or later, either on account of gangrene,

or in consequence of the system's yielding under the hectic of a pro-

tracted and profuse discharge, the operation should be at once

performed, to anticipate all such certain evils—so soon as the shock

of injury shall have sufficiently passed away, and before inflammatory

accession shall have begun.

It is not easy to lay down definite rules for guidance in regard to

such primary amputations. But the following circumstances may be

safely stated, as adverse to a favourable prognosis. Comminution

of the bone, or fracture at several points ; extension of the fracture

into an important articulation; an open state of the joint; much
bruising and laceration of the soft parts, rendering extensive sloughing

inevitable, with a risk of gangrene invading the whole limb, and
with a certainty of extensive and tedious suppuration following sepa-

ration of the sloughs ; laceration of a large artery, as evidenced either

by hemorrhage, or by rapid formation of a large, bloody swelling

;

old age ; and enfeeblement of the frame by disease, privation, intem-

perate habits, or other cause.

When, on the other hand, circumstances are favourable, and it is

determined to save the limb, if possible—reduction is to be effected,

carefully, gently, immediately ; and with due attention to muscular
relaxation by position, as in the simple form of injury. If fracture

be oblique, and a sharp end of the bone protrude to some distance

through a comparatively limited opening in the integument, difficulty

is not unlikely to be experienced in effecting the desired replacement;

and a question will naturally arise, as to whether the Avound is to be
enlarged, or the bone abbreviated. In general, the latter alternative

2 Y
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is preferable; for, coeteris paribus, tlie smaller the integumental wound,
the less the hazard of compound fracture. The projecting portion,

therefore, is to be removed, by saw or bone-pliers, to the requisite

extent. And then, the bone having been accurately adjusted, our

care is directed to the integumental wound; which having been

brought neatly together, when at all approaching to the incised in

character, is treated for adhesion. Stitches should be avoided, if

possible ; the preferable retentive agent is adhesive plaster or collodion.

And when the wound is very limited, scarcely exceeding a puncture

in dimensions, the dressing should be made to cover it completely, so

as wholly to exclude atmospheric air; thus rendering immediate union

very probable. It is obviously a great matter, if, in the course of

the first two or three days, we can succeed, by such means, in con-

verting a compound into a simple form of injury. But, when the

wound is plainly bruised, torn, or of such a form that adhesion is

impossible, water dressing is applied in the ordinary way, as suitable

for granulation
; approximation being intrusted to position and adhe-

sive plaster; and sutures never being employed. At first Avater

dressing is cold, and kept continuously so ; for the purpose of allaying

and moderating the inflammation. The method of irrigation is often

very suitable.

Retentive apparatus is applied, in the same way as in simple frac-

ture ; but with especial care, so as to avoid both undue motion, and

undue pressure or constriction at any part. And the splints and ban-

dages should also be so constructed and arranged, as to leave the wound

capable of being readily exposed, for the purpose of inspection and

dressing, without any undoing of the general apparatus. On this

account, the many-tailed bandage, or a series of slips of bandage, is

preferable to the common roller; at all events, in the neighbourhood

of the injury. At first, antiphlogistic regimen is more especially

necessary than in simple fracture ; both the likelihood and the hazard

of inflammation being greater. And, should inflammation threaten in

a decided manner, general bleeding, antimony, and other active anti-

phlogistics—purgatives excepted—are to be energetically employed

;

unless contra-indicated by age, or other debility of system ; and yet,

in severe cases, always with an eye to the ulterior result—the coming

period of suppuration and hectic.

When the bone is comminuted at the site of fracture, a question

often arises as to the expediency of removing the fragments ; whether

they are likely to die, and so to delay the cure, perhaps preventing

union altogether ; or whether they arc likely to retain their vitality,

and so both facilitate the cure, and render it more satisfactory when

it has occurred. If fragments are completely detached, they should

certainly be removed at once ; even now they are foreign bodies. If
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they are well connected, not only by periosteum, but by the surrounding

soft parts, they should be carefully replaced and retained in their pro-

per position, with a view towards consolidation. If they are connected

only by periosteum, they may be still left, with good hope of reunion,

in the young and healthy ; but, in the old, and in the case of gunshot :

injury, they had better at once be taken away. If, at any time, their
j

necrosis becomes certain, they are to receive the same treatment as

dead portions of bone under ordinary circumstances ;
spontaneous

^

detachment is to be patiently awaited, and then the loose sequestrum
|

is to be lifted away. Sometimes, when necrosis has been slight and

gradual, and has occurred late in the cure, provisional callus enacts

the part of the substitute bone, and may confine the sequestrum. In

this case, the definitive callus cannot form—for the sequestrum occu-

pies its place
;
suppuration will continue, more or less profuse ; the

fracture cannot unite ; and the whole frame is likely to give way, by

hectic. Still, amputation is not inevitable. Let the principles of
i

treatment applicable to necrosis again be carried out ; let callus be
i

divided, so as to expose the sequestrum, and admit of its removal ; ;

then reapply retentive apparatus, and conduct the ti'eatment in the

ordinary way.

"When suppuration has become established, is moderate, and

limited to the wound, continuance of simple water-dressing is sufii-

cient. When, however, suppuration threatens to become diffuse, or

abscess forms in the vicinity, free and early incision is to be had re-
j

course to, with fomentation, and hot epithems, and especial quiet of
i

the limb. In fact, the general principles of treatment suitable to

abscess are to be enforced. No squeezing or pressure is at all war-
'

rantable, during the acute stage ; if the matter cannot otherwise be

prevented from undue accumulation, a dependent counter-opening

must be made unhesitatingly.

Should gangrene invade, or plainly threaten to invade, the whole

limb, during the inflammatory stage, amputation, immediate and high,

affords the only chance of safety. Later, when the frame is plainly

unable to struggle longer, with a prospect of success, against the

hectic cause, amputation is also demanded. A part must be sacrificed

to save the whole.

Hemorrhage is sometimes troublesome in compound fracture. It

may occur at the time of injury ; an important artery having been

punctured or torn. The bleeding point is to be sought for, and
secured by ligature, as in ordinary arterial bleeding ; the wound being

dilated, if need be (p. 333).

Or hemon-hage may take place during the progress of cure
; by

j

ulceration, either during separation of the sloughs, or at a more re-

mote period. Or it may be the consequence of an invasion of slough-

1
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ing-phagedasna. If such bleeding be trivial, evidently proceeding from
a vessel of no great magnitude, it may be restrained by pi-essure,

moderatelj', but accurately applied. If on the contrary it be impor-

tant, and plainly from a vessel of high class, restraining pressure is to

be assisted by deligation of the main arterial trunk on the cardiac

aspect; ligature of the femoral, for example, being practised on

account of secondary hemorrhage after compound fracture below the

knee (p. 337). The process of cure is not necessarily delayed, or

rendered imperfect, by the occurrence of such an accident. Should

deligation fail—as is not likely—amputation is the last resource ; but

one vphich, fortunately, seldom requires to be adopted.

Diastasis.

Sometimes, in the adolescent, an epiphysis is the means of prevent-

ing compound dislocation, and determining com-

pound fracture- For instance, when a severe wrench

is sustained at the ankle, the natural tendency is

probably to comjiound luxation of the tibia inwards,

but the bone yields at the connection of its shaft

with the epiphysis ; the latter portion remains un-

disturbed in its place ; while the lower end of the

shaft, of a transverse and indented aspect, protrudes

through the integument. This form of accident is

termed Diastasis—and is amenable to the same

treatment as compound fracture in general. In

most cases, it is rather a favourable occurrence than

otherwise; the patient being likely to suffer less,

and to retain a more useful limb, than after com-

pound dislocation.

Occasionally, diastasis takes place, without wound

of the soft parts. The condyles of the femur, for

example, may be twisted from the shaft. The same

treatment is required as for simple fi-acture
; withj

perhaps more care in both reduction and retention.
Fig. 231

False Joints.

Ununited Fracture.—Is. fracture may fail to unite, from various

causes. 1. If motion be permitted, and still more if it be made, daily

or even occasionally, the formation of provisional callus will be dis-

turbed, and the definitive is likely to be altogether frustrated ;
the part

will probably remain pliable. 2. Or the parts may be duly adjusted

Fig. 231. Diastasis of femur. Kcunited.
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and retainer!, and reunion may fail by excess of the inflammatory

process, in any way induced ; true inflammation being quite as adverse

to the process of healing in bone, as it is in a wound or ulcer of the

soft parts. Necrosis, as already stated, is an insuperable obstacle,

until the dead portion has been extruded. 3. From constitutional

defect, or atmospheric accident, there may be a want of effort in the

part
; plasma is deficient ; and what is produced is but imperfectly

organized ; just as an indolent ulcer of the leg refuses to heal. The

last, however, is by much the most rare occurrence of the three.

It may happen that a portion of the soft parts—as a slip of muscle

—has become lodged between the fragments. Until displaced, it is

plainly a mechanical obstacle to reunion. Age, also, and long sus-

tained habits of intemperance, are sure to delay, and sometimes may
prevent the cure.

Disunited Fracture.—A fracture, having been consolidated in the

ordinary way, may again become loose and movable. This may be

the i-esult of fresh mechanical violence, occasioning immediate disrup-

tion of the connecting medium. Or it may be a more tardy but equally

certain process, the result of inflammation ; induced by a less degree

of external violence, or by any other cause ; as a wound, recently united

by adhesion, may be made to gape, even wider than before, by acces-

sion of inflammation, suppuration, and ulceration. Or the disjunction

may be the result of constitutional disorder, entailing a remarkable

tendency to absorption of all recent structures, whether in the hard or

soft tissues ; as is not unfrequently exemplified by disunion of fractures,

on board of ship, in consequence of scurvy (p. 38).

The False joint which results either from disunited, or from ununited

fracture, bears no true resemblance

to normal articulation. There is

neither articular cartilage, nor

synovial apparatus. The ends of

the bone taper somewhat, and are rounded off; they are invested by a

dense fibrous expan-

sion; and, by a similar

texture of less den-

sity, they are joined

together. By such an

arrangement, extent

of motion is abundantly favoured ; and a limb, so circumstanced, is, if

unsupported by extrinsic aid, almost wholly useless as an organ either

Fig. 232. Ununited clavicle. The two portions of bone are merely connected by
ligamentous substance.

Fig. 233. False joint in the forc-anii. The bones play on each other, by a new
hinge-like joint.
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of prehension or support. The occurrence is moi'e frequent in military

than in civil practice; for two very obvious reasons. First, means
for duly conducting the treatment of fracture are less available

;

secondly, the bruising inflicted by shot-v/ounds is inimical to satisfac-

tory processes of cure, both in the soft and in the hard tissues.

Treatment of Fake Joint.

To undo the apparatus of a fractui-ed limb, and to find the solu-

tion of continuity in the bone still unrestored, at the end of four, five,

six, seven, or eight weeks, is no demonstration of the expected union

having altogether failed. It may be that the formation of definitive

callus is yet in progress
; and, if undisturbed by movement of the limb,

this may be completed in no unreasonable time. The provisional

callus has, doubtless, failed ; but in truth, this is not essential to

osseous reunion (p. 680). When it does exist, it is but a ferrule or

clasp, tightly embracing the broken part, rendering it immovable,

and seeming to restore its actual continuity ; as a like binding agent

may give continuity to two pieces of wood, and make them as

one. But, so far as the binding agent is itself concerned, there is as

little actual restoration of continuity of texture in the bone as in the

birch. Pi-ovisional callus only enacts the part of a steady splint,

until the process of true consolidation has been completed by elabora-

tion of the definitive callus, whereby there is, as it were, an inter-

weaving of texture between the broken ends. It takes some time to

construct this splint, and to apply it with due tightness ; four, six, or

eight weeks, as may be. During its construction, it is necessary to

steady the parts by external means ; and that is the province of the

surgeon. After it has become firm in itself, and tightly applied to the

bone, then it is capable alone of restraining motion, so as to permit

true consolidation of the broken ends ; and the surgeon's splints may

be now taken away. In short, under such circumstances, there are

three distinct means towards the final cure :—1 . Surgical splints, to

steady the parts until provisional callus is formed and completed;

2. This provisional callus, or Nature's splint, to secure perfect immu-

nity from motion, until the definitive callus has been constructed;

and, 3, This definitive callus, by whose gradual elaboration and modi-

fication, true continuity in every part of the texture is ultimately

restored. When No. 2 is finished. No. 1 is useless, and is taken

away by the surgeon's hands ; when No. 3 is complete, No. 2 is

removed by the busy labour of absorption ; No. 3 remains, but is

ultimately much modified also by absorption. Neither No. 1 nor

No. 2, however, are absolutely essential in themselves to the forma-

tion of No. 3 (p. 680); and if No. 1 be present, No. 2 may all the
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more be dispensed with. Of the series, the only one which is truly

essential is the last. Bones may knit by provisional callus, though

no surgeon is by, and no splint is applied—though not so well ; and

they may also unite—perhaps not much after the ordinary period

—

though provisional callus may have proved either faulty or altogether

defective. That is, union may take place, independently of the splints

both of the sm-geon and of Nature. Flat bones, such as the cranium,

unite mainly, if not solely, by definitive callus; and fracture of the neck

of the femur, within the capsule, if it unite at all, can do so in no other

way. The process of union, no doubt, is favoured by the presence of

both splints in due succession, first the surgeon's, and then that of

Nature ; but still it may be completed, independently of one or other

of them, or even of both.

Supposing then, that on removal of our splints, at the end of the

accustomed period of probation, we find the bi'oken ends still mov-

able on each other, it is manifestly our duty to re-apply the retentive

apparatus with still greater care than formerly, and to keep it so

applied for a very considerably greater period than was at first con-

templated, it having now a new duty to perform ; not to keep the

parts steady till provisional callus clasp them tight ; but to take the

place of this callus, and to keep the parts steady for a longer period

than before, so that the definitive callus, now supposed to be in pro-

gi'ess, may duly advance to completion. And not until a reasonable

period of probation—say four, five, or six months—for the construc-

tion of this, the essential part of the uniting process, shall have passed

away, does the surgeon abandon either the careful use of his simple

retentive apparatus, or the hope of cure.

In regard to this form of " ununited fracture," there need be no

two opinions as to the right mode of treatment ;—namely, to put up
the limb afresh, to keep the parts immovable, and to maintain the

general health and powers of system in as vigorous a condition as

possible. Starch splints are here extremely suitable. At the same
time, the general health is attended to ; diet is generous ; and stimuli

also may be necessary—to maintain energy of system for duly sustain-

ing local repair.

But when, at the end of four, five, six months, or more, we find

the limb still loose and movable at the site of fracture, it is a sign that

the ordinary process of reunion has failed in all its parts. And the

same conclusion is forced upon us in cases of an earlier date—six or

eight weeks only, it may be, after the accident—in which mobility is

great, in which a space, defective in everything like restorative means,
can be felt between the ends of the bones, and in which these can be
plainly felt blunt, tapering, and rounded. In such cases it is, that
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difference of opinion prevails as to best modes of treatment, and lati-

tude exists as to their selection.

It naturally occurs to one, that it would be desirable to restore

something like the state of matters which exists at the first, imme-
diately after the injury has been received ; so that we may start again

in treatment de 'novo. Accordingly, among other plans, it has been

proposed to expose the part by incision, to saw off the ends of the

bone, and then, closing the wound, to re-adjust all carefully. Thus
is a recent fracture re-established no doubt, but it is a compound
one ;

and, being so, it is by no means an improvement on the original

casualty. The proceeding proved unsatisfactoiy in practice, and may
be said to be now abandoned.

When the principle of " subcutaneous incision" came into use,

the idea struck me that this important addition to surgery might be

made available towards the remedy of ununited fracture ; and accor-

dingly I proposed that a strong needle, having been passed obliquely

down to the part, should have its edge freely moved about in all

directions, so as to cut up the ligamentous bond of union, as well as

the dense investment of the ends of the bones ; the needle being then

carefully withdrawn, and the puncture covered by jDlaster or collodion.

The parts will probably be reduced to a state very similar to what

attends on ordinaiy fracture at the first. A pouch of blood will form

;

the blood will be absorbed ; fibrin will take its place ; inflammation being

absent, the plasma will become organized, while, at the same time,

secretion and organization may advance from the ends of the bone

:

and consolidation, as by definitive callus, be completed.

The connecting matetials of the " false joint" are disrupted and

excited, not destroyed. They are valuable towards the formation of

bone, when brought into and maintained in a state of moderate vas-

cular excitement. " A state of active hypercemia generally precedes

the osseous transformation of the fibrous, cartilaginous, and fibro-

cartilaginous tissues. M. Rayer observed, that when he excited an

artificial irritation in the fibro-cartilage of a rabbit's eai', the part was

at first softened ; a yellow matter was next deposited in its texture

;

and, finally, a calcareous deposit was formed, and a true ossification

produced. M. Cruveilhier likewise observed diflcrent portions of

periosteum, ligaments, and cartilages, pass into the osseous or ossiform

state, under the influence of different stimulating applications."*

My experience, as far as it goes,t speaks in favour of the practice.

* Andral.

t Monthly Journal of Medical Science, June 1848. Lately, tliis method succeeded,

riuito beyond iny expectation, in consolidating an ununited IVaclure of the humenis,

wliich liad sustained compound injury about ten months before. The bone." overlapped,
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It is surely better than—though somewhat like—the practice of John

Huntei-, whose treatment of an ununited fracture of the humerus,

Mr. Samuel Cooper tells us, was as follows:—" There was an artificial

joint, and he made an incision into it ; and then having introduced a

spatula, he irritated the whole surface of the artificial joint. This

brought on considerable inflammation, which ended in anchylosis, and

the patient was cured." The subcutaneous punctui-e and the needle,

if they are likely to obtain the same ultimate result, are surely preferable

to the incision and the spatula. White's severe operation of cutting

down, and salving off the ends of the bones, was not only hazardous

to life, but not unfrequently failed to accomplish the end in view; in

some cases it proved fatal. Rubbing the ends of the bone rudely

together, and then re-applying retentive apparatus as before, has

hitherto given no encouraging success. Dr. Physick's seton is less

formidable than the saw ; but chance of failure with it is not slight,

and in fractures of the lower extremity, indeed, its success may be

regai'ded as only the exception to the general rule. Mr. Amesbury

applied continuous and severe pressure on the parts, so as to force and

retain them in accurate re-adjustment ; but his system has not come

into vogue, and is rather looked on as painful, irksome, and uncertain.

Dieffenbach exposed the bone by incision, drove a peg of ivory into

each extremity about half an inch from the line of fracture, and then by

wire firmly and closely connected the two ; expecting that the foreign

body would rouse a plastic exudation which would abundantly

sufiice for consolidation of the fracture now so accui'ately retained.

Experience has spoken favourably of this practice ; an ossific process

being established similar to what takes place in necrosis. Lately Mr.

Burman has employed galvanism as an exciting agent, and with suc-

cess, in the case of an ununited fracture of the tibia of fourteen weeks'

duration.* There were other means at work, however
; namely, an

improved diet, and constant firm pressure on the fi-actured ends. It

may have been the galvanism alone that moved the plasma and its

organization ; but many perhaps will be inclined to rank that agent

rather as an adjuvant than as a principle. To the method by sub-

cutaneous puncture it might prove a powerful auxiliary. The simul-

taneous use of both is not incompatible
; and, in these days of ana3s-

thesia, the repetition which either may require cannot be considered

as cruel and objectionable. From neither, conducted with ordinary

prudence, can risk of untoward casualty be suspected.

and could not be adjusted. Altogether the case was so very unpromising as led me to

remark, while performing the subcutaneous puncture, that it was an unfair test of the

practice ; and tliat, under such circumstances, a successful issui could scarcely be ex-
pected. Yet, on the first undoing of the splints, five weeks after the puncture, tlie parts
were found T[uite firm.

• iMnnthly Journal, Feb. 1848, Retrospect, p. 12.
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Should the method by seton be preferred, a caoutchouc tape, or

skein of silk or cotton, is inserted between the ends of the bone, and
permitted to remain there, for some days, until sufficiency of plasma

has been exuded around, in the shape of the organizable fibrin which

always attends more or less on the lodgment of such a suppurative

agent. We wish for inflammation, and excite it, because it brings

fibrin ; and we maintain the inflammation until a sufficient tendency

to the importation of fibrin has been so established. But, when this

latter object has been attained, we withdraw the cause and moderate

the I'esult ; in order that the fibrin may not run to waste and be dis-

charged as pus, but become plastic and remain, available for the pur-

poses of repair.

On the whole, perhaps the following statement will express the

right sequence of practice. In recent and favourable cases, place the

limb in starch bandages, with or without subcutaneous puncture. In

more advanced and determined, but yet favourable cases, employ sub-

cutaneous puncture, freely, and perhaps with repetition. In the least

favourable cases—more especially if these other means have failed

—

employ either the seton, or the ivory pegs.

When non-union is obviously dependent on the impaction of a slip

of muscle between the fractured ends, or on the presence of a piece of

dead bone, or on the lodgment of a foreign body from without,

immunity from motion, with attention to the system, after removal of

the cause, usually suffice for cure.

Of course in no case is local treatment exclusively to occupy our

attention. Constitutional management must never be overlooked ; and

often it proves of the highest importance.

Should cure of the false joint fail, palliation may be obtained, and

the part rendered tolerably useful, by the application of a tight, unyield-

ing, broad belt, or ferrule ; an imitation, as to effect, of the provisional

callus.

In some extreme cases, the state of matters is so manifestly hopeless,

by reason of irremediable displacement, as to warrant recourse to

amputation.
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CHAPTER XXIT.

DISLOCATION.

Dislocation, or Luxation, denotes displacement of a joint, the bones

remaining entire. Some joints are more liable than others to such

injury
;

first, those of the ball and socket construction, as the shoulder

and hip ; next, the ginglymoid, as the elbow. And, again, the arti-

culations most exposed to external violence are necessarily the most

liable to displacement.

Dislocations may occur at any age ; but are most frequent during

the middle period of life. In advanced years, fracture is more com-

mon. In early adolescence the accident is rare ; and yet examples are

not wanting. Even at five years of age, dislocation of the hip has

happened in an ordinary way.* Congenital Luxations are by no means

rare ; and are of different kinds. 1. Obstetrical; the result of accident

byforce in delivery. 2. Spontaneous; causedby articular disease, in utero.

3. Functional; by functional disorder of the muscles, dependent on de-

rangement of the nervous system ; in utero. As in clubfoot. 4. Original;

by arrest of development ; the articulating apparatus being incomplete.!

The Causes of luxation are, first, Predisposing. Peculiarity of con-

struction and site, as just stated, may be said to be of this class. Also,

weakness of surrounding muscles plainly favours the occurrence. The
muscles afford much support, even in the dead body, to the joints ; and

any articulation, which lacks that accustomed aid, will be especially

liable to dislocation. The joints of atrophied and paralysed limbs,

consequently, are in especial danger. Undue elongation of the proper

articulating appai'atus also predisposes ; whether this be the result of

external violence—as in the case of over-extension—or of chronic

disease. Accumulation of fluid in a joint predisposes, particularly in

those of ball and socket construction ; inasmuch as that effect of atmos-

pheric pressure is thereby interfered with, by which the articulating

ends are kept in apposition. Destructive disease of joints manifestly

tends to their displacement, as formerly stated ; only a slight force is

• Lancet, No. 1280, p. 285.

+ British and Foreign Review, No, xlii. p, 393.
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sufficient, when the retentive structure has almost all fallen before

ulceration (p. 485). One act of dislocation predisposes to another.

A joint, once luxated, is especially liable to redisplacement ; for the

muscles have been weakened ; the articulating apparatus has been

stretched and elongated ; and the latter, too, may be yet deficient at

the part where the end of the bone formerly escaped.

The Exciting causes are, like those of fracture, external violence and
muscular action. A blow or fall, as was stated, may occasion fracture,

whether the force be applied directly or indirectly ; most fi-equently,

the break is from direct violence. Dislocation, in like manner, may
be produced either directly or indirectly ; but is most likely to occur,

when the force is indirect—applied at the end of a long bone, and

operating indirectly on its further extremity. Thus, a patient, falling

directly on the shoulder or hip, is most apt to suffer fracture. Whereas,

when he falls on the hand or foot, knee or elbow, and the injury is

sustained at the hip or shoulder, it is much more likely to be disloca-

tion. The muscles surrounding the joint, were they on application of

the violence to act all at once, in unison, would doubtless sujiport the

part, and oppose the displacing agency. But one or two, acting with

suddenness and enei'gy, will plainly tend rather to favour the occurrence

of dislodgment, as well as to determine the direction in which it is to

take place. Again, muscular action, alone, may effect luxation ; as

in the case of the lower jaw, dislocated by yawning; also in those

cases in which there is naturally much laxity and elongation of the

articulating apparatus, and in which, consequently, the patient may
have almost a voluntary power in effecting displacement.

When the accident results from muscular action alone, or in conse-

quence of relaxation of the ligamentous apparatus, there is seldom, if

ever, any laceration of muscle, ligament, or tendon. But when it is

produced by external violence, sudden and severe, operating on a part

previously in a normal state, there is usually a giving way, by lacera-

tion, of the capsular ligament, and of muscular fibres exterior to it

—

those which may happen especially to oppose the displacement ;
tendon,

too, may be either ruptured, or torn away from its osseous insertion.

Such disruption of the parts exterior to the joint, doubtless, aggravates

the nature of the injury, and favours extensive displacement; but, at

the same time, fortunately, reduction is by the same circumstances

facilitated.

The Symptoms of dislocation are :—signs of displacement, more or

less obvious ; a swelling where none should be, or a hollow where the

surfoce should be even or raised ;
shortening or elongation of the limb,

as the case may be—more frequently the former. Much pain is com-

plained of; particularly if a nervous trunk or plexus be compressed by

tiie liead of tlic bone; as in dislocation of the humerus into (lie axiiln.
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And, usually, the patient is found, immediately after the accident,

labouring under a marked

shock or depression, often

severe. Motion is very much
impaired. The patient can-

not raise or move the part

;

neither can the surgeon

;

and any attempt to do so,

on the part of either, is at-

tended -with great increase

of suffering. The part is

locked and fixed ; most espe-

cially after some hours have ^s- 234-

elapsed. At first, the peculiar immobility may not be very distinct,

in consequence of muscular relaxation attendant on the

shock
;
particularly if the patient happen to be by no

means of a robust and muscular frame. But, when the

state of depression has passed away, spastic rigidity

seizes on the muscles implicated in the hurt
;
and, by

them, the bone is locked firmly in its new and unna-

tural situation. There is swelling as in fracture ; at

first, from bone being where no bone should be ; subse-

quently, from more or less sanguineous infiltration, or

accumulation ; and, more remotely, from the effusion and

exudation which attend on an aroused inflammatory

process. On attempting motion, the bones are found

entire in their continuity ; the head moving obediently

with the shaft. No crepitus is felt ; but there may be

a simulation—of a soft, sloppy, oozy character ; wholly

distinct from the dry, rough, crepitus of fracture, and

never to be mistaken by an experienced hand or ear.

Sometimes, however, there is an obscure and true cre-

pitus on the surface of the part ; from movement of os-

seous scales which may have been torn off the muscular
Fig. 235. or tendinous insertions. Nerves may be compressed or

torn across; and numbness, or complete local paralysis will ensue,

Compres.sion is more frequent than laceration ; and, consequently,

temporally numbness is more common than complete loss of power.

Or, again, a certain nervous branch may be torn, while the principal

nervous trunks are but temporarily inconvenienced
; and, while the

limb generally may recover its nervous influence, immediately on

Fig. 234. Dislocation of the shoulder. The flattening shewn at or. The right

shoulder is normal.

Fig. 235. Dislocation of the elbow
;
shewing preternatural fulness in front.
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reduction, one part may remain deficient, either for a time or perma-
nently. Thus, in dislocation of the shoulder, the circumflex nerve is

apt to be seriously injured ; causing paralysis of the deltoid.

On simple extension being made, the proper length of the limb is

not restored, as in fracture. This is only effected by energetic exten-

sion, producing reduction
; and, when effected, the limb remains of its

due proportions ; there being no reproduction of displacement, by
muscular action, on mere cessation ofextension, as in fracture. Usually,

also, there is an obvious change of relative position ; affecting not only

the part, but the whole limb. In the common dislocation of the hip,

for example, not only is the trochanter major changed from its normal

relative position, but also the toes and limb are turned remarkably

inwards. And this change of relative position cannot be altered, by

gentle manipulation, as in fracture ; but only after reduction
;
and,

then, the restoration is permanent.

It is obviously of the highest importance, that, in suspected luxa-

tion, our diagnosis should be prompt and accurate. An immediate

and cai'eful, determined, yet gentle examination is therefore to be made ;

if possible, before either inflammatory or bloody swelling has ensued.

The sooner we determine the nature of the accident, and the sooner

suitable treatment for reduction is adopted, thereafter—when satisfied

of the existence of luxation—the better it is for both patient and sur-

geon. The longer the period which elapses between infliction of the

injury and the attempts at reduction, the greater are the difficulties and

dangers which are to be encountered.

AnjEsthesia contributes greatly to accuracy of diagnosis ;
obtaining

two most important results. The patient suffers no pain, however

free or protracted the examination ;
and, the muscles being thoroughly

relaxed, the surgeon performs his manipulations with as much facility

as on a dead body. Besides, it is not unlikely that subsequent inflam-

matory excitement will prove less than if the examination had been

made on a suffei-ing and resisting patient.

Dislocation of the hip may be simulated by morbus coxarius ; but

inquiry into the history of the case wUl sufficiently guard the practi-

tioner against error. It is between fracture and dislocation that we

are likely to be most in doubt. And it may be well here to repeat,

shortly, the leading points of distinction. In dislocation, there is no

true crepitus ;
motion, both voluntary and involuntary, is limited ;

the

bone may be traced, entire, throughout its whole extent ;
simple exten-

sion will not restore due length to the limb ;
change of relative position

is distinct, and, like shortening of the limb, cannot be altered aright

until reduction has been effected—and, then, the alteration is perma-

nent ; application of the displacing force is usually indirect. Also, it

is not unimportant to remember, that fracture is most common at an

1
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advanced age ; wliile dislocations are seldom found but in the adoles-

cent and adult, and most frequently in the latter.

Occasionally, dislocation is complicated with fracture. The fibula

is usually broken in dislocation of the tibia ; in dislocation of the hip,

the acetabulum may be either chipped, or broken through ; in dislo-

cation of the elbow, the coronoid process of the ulna may be detached.

And examination of the injury should always be conducted, with a

view to the possibility of this occurrence. For, if fracture co-exist,

the retentive means must be much more carefully adjusted and main-

tained than in simple dislocation.

The consequences of dislocation are important. The muscles—at

first relaxed, during continuance of the shock of injury (p. 58)—be-

come rigid in a few hours
;
and, if unopposed, tend to increase still

further the displacement, as in fracture. After a time, they accom-

modate themselves to their new relative position. If stretched by the

displacement, they become permanently elongated : if relaxed, at first,

they become actually shortened, and condensed in bulk. If a muscle

or tendon have been detached from its origin or insertion, it becomes

fixed anew, by plastic deposit. If muscular fibre have been torn, the

space is filled by an adventitious structure of ligamentous appearance

and density ; for some time more bulky than the vacancy which it is

intended to occupy. The rent in the capsular ligament, as well as

that in the exterior fibrous apparatus, becomes closed by plastic exu-

dation—also, in the first instance, usually exuberant. A new cavity

of reception begins to be formed for the displaced bone. If it rest on

muscle, this becomes dense, ligamentous, smooth, and lubricated ; hol-

lowed, of a suitable form, for the play of the bone. If it rest on bone,

a cavity is formed there for its reception and play
;
partly by inter-

stitial absorption, partly by new deposit around. And the surface of

this new acetabulum, or glenoid cavity—as the case may be—becomes

invested by dense ligamentous structure, well lubricated ; which forms

an excellent imitation, both in appearance and in function, of the nor-

mal articular cartilage. Not unfrequently, porcellanous deposit takes

the place of the lining investment (p. 495). The disjilaced head of

the bone, too, itself undergoes alteration
;
parting with its cartilage,

flattening, and suiting itself generally to its changed circumstances.

At the same time, the original articulating surface, now left unoccu-

pied, begins to change ; but the change is slow and long deferred, as

if effected by a reluctant hand. As if Nature were unwilling to con-

sider restoration hopeless ; and were desirous to maintain an opportu-

nity of return, to the latest possible period. After many months, nay
after years of vacancy, the glenoid cavity has been found in such a
state of suitableness, and so little altered from its original structure

and dimensions, as to admit of replacement with complete restoration
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of function ; and without any long time being required for re-estal)-

lisliment of the former freedom and extent of motion. In a macei'ated

pelvis, evidently obtained from a patient who had lived long after the

Fig. 336.

occurrence of dislocation, I have seen two acetabula in close apposi-

tion ; the one original, the other of adventitious formation ; and both

apparently of almost equally efficient capabilities. After a time, how-
ever—various in dilFerent cases, yet never brief—the original articu-

lating surface does change materially. Its cavity is filled up, and its

investing cartilage disappears ; its projections are rounded off by ab-

sorption ; it becomes incorporated with the surrounding soft parts

;

and these changes take place all the more speedily and effectually, if

the new articulating surface be in its immediate vicinity, and encroach

on its boundary. There seems good reason to believe, also, that the

less the synovial capsule has been injured, and the more freely it con-

tinues its secretive power, the less speedy and complete are the obli-

terative changes in the original structure.

Treatment.—The paramount indication is Reduction, and cannot be

attempted too soon. It consists of extension, to move the bone from

its abnormal position, and to bring it on a plane with the articulating

surface it has left ;
counter-extension, to steady the latter part, and to

admit of extension being satisfactorily effected ; and coaptation, to re-

place the surfaces in apposition. If the patient be seen immediately

after infliction of the injury ; still faint; with all his frame prostrate

and relaxed ; and incapable, by any effort, of throwing any part of

his muscular system into strong resisting action—reduction may be

expected to prove comparatively easy. The surgeon is able to cope

with the accident, single-handed. In the case of the shoulder, for ex-

Fig. 236. Old dislocation of tlie hip. A new acetabulum formed ;
while tlie original

is but little clianged.—Siu A. Cooimck
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ample, he takes hold of the elbow Avith his right hand, and gently

extends the arm
;
while, with the fingers of his left hand, he pushes

the head of the bone towards the glenoid cavity. After modei-ate ex-

tension, he makes a sudden, combined, jerking movement ; and usually

succeeds.

But when hours and days have passed, the obstacles to reduction

are ever on the increase. The muscles are first spasmodically rigid,

and then they leisurely adapt themselves to their new position ; the

track from the original articulating surface, through the lacerated liga-

mentous apparatus, is becoming more and more occupied by plastic

exudation ; and the displaced exti-emity of the bone is busy accom-

modating itself to the parts with which it is now in contact. Some-

times, the head of the bone merely projects through a narrow fissure

of the capsule ; and this, tightly embracing the bone's neck, becomes

agglutinated thereto by plastic exudation, constituting a most serious

obstacle to replacement.

Such being the impediments to reduction, the indications towards

its attainment become very plain. By gradual yet powerful extension,

muscular resistance must be overcome
; by free rotation and move-

ment of the end of the bone, new adhesions and deposits are to be

broken up.

If only a few hours or days have elapsed, extension may be in-

trusted to the pulling of assistants. But, when the time elapsed is

considerable, it is right at once to employ mechanical aid ; making
extension by rope and pulleys ; and so employing a less force with

more steadiness and precision. A sudden pull and jerk may often

succeed in a recent case ;
they never can, in one of some duration. In

such, suddenness and intensity of violence are never warrantable ; for

these are more likely to rupture muscles, arteries, or nerves, than to

effect replacement of the bone. The muscular resistance is to be gra-

dually exhausted, by constant and steady extension—determined, yet

not violent. When this has been patiently effected, free movement of

the end of the bone is made, to clear off adventitious hindrances ; and
then coaptation is attempted, as in the recent case. It is a common
error to commence attempts at coaptation at the same time with ex-

tension. This does harm, by stimulating the muscles to a counteract-

ing effort. Only after these have been exhausted by extending force,

indirectly applied, should the surgeon's hand come to decided manipu-
lation of the injured part. In some cases, he may have to wait,

watchfully superintending the labour of his assistants and the pulleys,

for but a fcAv minutes ; in others, his patience may be taxed for fifteen

minutes, twenty, or more; that is, unless chloroform be employed.

Extension by pulleys is made thus :—The patient is usually recum-
bent, on a mattress on the floor. A broad belt is passed under tlie

2 z
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perineum, or over the chest—according as it is the upper or lower
extremity that is injured—and is secured behind to some fixed point on
the wall or floor ; in order that thus counter-extension may be sure,

and the patient fixed in his place. A laque, or noose, is put upon the

affected limb ; a damp towel having been previously wrapped tightly

round the part, to prevent excoriation. This laque usually consists

of a stout band of worsted, secured

by what is termed the clove hitch

;

the advantage of which is, that, while

it holds a firm gi'asp, it cannot be

tightened by pulling so as unduly to

constrict the limb. To the laque, the

pulleys and rope are attached by a

hook ; the other hook is secured to a

fixed point opposite the patient ; and

then the rope is steadily pulled, as

the surgeon may direct. Instead of the laque, a circular band

may be adapted to the part, and tightened by a screw ; but the

former is more convenient, and fully as efiicient. A question may
arise as to the point of its application. If attached to the distal end

of the hone affected—as above the knee, in dislocation of the hip

—

extending force is doubtless exerted more directly, and with greater

power, on the displacement ; and, from bending of the leg being per-

mitted, the desired rotatory movements of the head of the bone can

be more readily and powerfully performed. Yet it may be, that a

,

near application of the noose may have the same effect as too earlyj

attempts at coaptation ; stimulating the implicated muscles to resistance
\

of the extending power. If attached to the distal extremity of the

limb, on the contrary—as above the ankle, in the example referred to
i

Fig. 237. Tlie clove-hitch ; shoTtTi on a coil of rope.

Fig. 238. Mode of reducing dislocation shewn. At a, counter extension made ; at

the laque attached to the tliigli ; at c, the pulleys.
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—the extending force is indirect, and loses somewhat of its power by

transmission through the intervening knee-joint ;
also, rotation is less

easily effected. But, at the same time, an obvious advantage results,

from the great length of lever which can then be employed in moving

the head of the bone. On the whole, the former position of the laque

—

on the end of the bone—will be found generally preferred ; the more

especially as now-a-days muscular resistance is certain to be annulled ;

as will presently be stated.

The du-ection in which the extending force is to be applied, must

vary according to the nature of the individual dislocation.

But the patient is not at once to be attacked by mechanical force.

There are powerful auxiliary means which are invariably to be used

in the fii-st instance, in all cases where difficulty of reduction is antici-

pated. The less force employed, the less severe and hazai'dous will be

the reductive efforts. We shall save the risk of rupturing muscle,

artery, vein, and nerve, or of at all events so injuring the parts as to

kindle an active inflammatory process in them. The muscular system

may be overcome by other means than an extending force ; means not

directed to the part, but to the whole frame. We imitate the state in

which the patient is found immediately after infliction of the injury;

when the opportunity is so very favourable to reduction, by reason of

the prostrate and unresisting condition of the whole muscular system.

The patient is to be temporarily enfeebled. A large bleeding from

the arm will effect this ; but the same object may be obtained without

waste of the precious fluid ; and, therefore, such other means are pre-

ferable. The patient may be put into a warm bath, and kept there

till faintness ensue ; or tartar emetic may be given, in repeated doses ;*

or tobacco may be administered—in fume, by chewing, or in the form

of enema—until the desired effect has been obtained. Or, incompar-

ably the best of all—chloi'oform is inhaled, until the full effect of deep

anaesthesia is produced ; when every voluntary muscle becomes relaxed

as if in death. And thus the double advantage is obtained, of procur-

ing muscular relaxation at once more thorough and more temporary

than by any other agent ; while at the same time an otherwise very

painful operation is completed on a quite unconscious patient. Be-

sides, there being seldom any necessity for applying much force, to

extend muscles already so much relaxed, the risks by tear and subse-

quent inflammatory excitement are greatly diminished.

The procedure to be followed, therefore, in cases of old standing

is :—first to overcome the patient's muscular frame, and then to apply

• The native Indians are well acquainted with this practice. " In cases where tliey

Jo not succeed rcadilj^, they nauseate the patient to a most distressing degree, and then
tind no very great difficulty in reducing the luxation."—i/o«i/i/y Journal, April 18-lU

p. 30G.
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extending force, by pulleys, in the right direction ; extension being
made fi-om the distal extremity of the bone or of the limb, as circum-
stances may seem to indicate. Wlien extension has been steadily

continued for some time, the implicated muscles plainly yield, the head
of the bone becomes more loose and movable, and approaches the

plane of the articulating surface, which it left ; then rotation is to be
practised freely, in order to remove those adventitious hindrances, by
deposit and adhesion, which maybe in the way of replacement. And
this having been done, by coaptating movements of the surgeon's hands,
the head of the bone is guided towards its normal position. The act

of reduction is usually sudden ; indicated sometimes by a distinct snap,

but more frequently by a peculiar sensation, unattended by noise, as

if a muscle, or the bone itself, had given way. The proper length of

the limb is immediately restored ; and normal relative position is re-

established.

In obstinate cases, a sudden slackening of the extending cord

—

combined with a jerking, coaptating movement of the surgeon, at the

joint—greatly facilitates, in truth may effect, reduction. And during

extension—if anaesthesia be not employed—it is well to engage the

patient in a sustained conversation ; insisting upon his answers ; in

order that he may not, by deep inspiration, make his trunk a fixed

point on which muscular resistance may be raised.

So soon as the signs of reduction have occurred, the extending

force is instantly desisted from.

It may happen that after patient extension, rotation, and coapta-

tion, our efforts are all still unsuccessful ; and yet the muscles are lax and

passive ; the head of the bone can be moved freely ; it can be brought

to the plane of the deserted articulating surface—and still it refuses to

enter. In the case of the acetabulum, it may be the brim of the cavity

which proves the obstacle ; and, by a towel placed under the thigh, the

bone may be jerked or tilted over that last obstruction, into its place.

But even this last mentioned addition to the reductive means may

fail. Under such circumstances, it is plainly the formation of adhe-

sions, and new deposit, which constitute the obstructing cause ; and, if

very free rotation have failed to overcome this, the case is undoubtedly

suitable for applying the principle of subcutaneous section. A strong

needle may be introduced, and moved in such a direction as to clear

again an open passage towards the articulating cavity. The puncture

having been carefully closed, the extending force is to be reapplied

;

and the coaptating means will then most probably succeed, and tliat

readily. Still it must be remembered that there is a certain amount

of risk in this procedure ; and that three things arc necessary to war-

rant its adoption—failure of all other simpler means, tolerable certainty

of accomplishing the object in view, and rational consent of the patient.
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In regard to old luxations, an important question arises, as to the

time at which attempts at reduction cease to be warrantable. For

after a considerable period has elapsed, the new articulation becomes

very serviceable, and the old has begun to be effaced. Then, attempts

at reduction, even the most strenuous, are likely to fail ; and, having

failed, the patient is left in a much worse plight than before—the

normal state not re-established, the new adaptation interfered with,

and aiTested in its progress. Perhaps inflammation may be lighted

up, and abscess ensue ; at all events, there is much painful swelling,

the partially recovered power of motion is once more undone, and

weeks or months may have again to elapse, ere the part become so

quiet and so useful as it was before the unfortunate attempt.

Some joints are more favourably situated than others, in this

respect. Hinge joints, as the elbow, are with difficulty reducible after

three or four weeks have elapsed. On the other hand, a ball and

socket joint, as the shoulder, may be practicable after almost as many
months. No definite rules can be laid down. All must be left to the

desire of the patient, and the judgment and experience of the surgeon.

It being always remembered, that the principle of subcutaneous section,

applicable to the vicinity of joints, may enable us to overcome perhaps

the most serious obstacles to reduction in cases of old standing—obstacles

which are not capable of being in any other way relaxed ; that the

original articulating cavity, if not interfered with by the new formation,

remains long available ; and that, therefore, the period during which

reduction may be attempted, is to be regarded as considerably extended,

beyond what the older authorities were willing to allow. Already,

through the aid of subcutaneous section, dislocation of the humerus of

two years' duration has been reduced, in all respects successfully.

In fractures, reduction is usually easy ; while retention is accom-

plished not without care and trouble, and often with difficulty. Such

matters are reversed in dislocation. Reduction is difficult, retention

easy and simple. It is usually sufficient to bind down the limb, gently,

by bandaging ; so as to prevent any movement favourable to displace-

ment. And when the patient is discreet and trustworthy, even such

deligation may often be dispensed with. But in old dislocations of

shallow joints, retention comes to be a very important indication. In

the case of the shoulder joint, for example, it is often necessary to

place a full-sized pad in the axilla, binding the arm firmly to the side

;

else redisplacement will certainly and immediately occur,

Frevention ofsubsequent evil, too, is ordinarily accomplished without

difficulty. For a day or two after reduction, the patient is kept quiet,

and on low diet. The part is Ibmentcd
; and, if need be, leeches are

applied. Higher antiplilogistics are very seldom required.

Pain and swelling having subsided, motion is to be gradually and



710 COMPOUND DISLOCATION.

gently restored
; assisted by moderate friction. If a muscle, as the

deltoid, remain weak and flaccid, its contractility may be aroused, and
normal development favoured, by powerful and stimulant friction, or
by the application of electro-galvanism. Truth to tell, this last indica-
tion of restoration is in many cases the most difficult of fulfilment. Do
what we will, joints sometimes remain long weak and useless.

Compound Dislocation.~Th.is is dislocation with corresponding

wound of the integuments; and,

through this wound, the displaced

bone usually projects to a greater or

less extent. The ankle is most liable

to this form of injury.

The same general observations

apply, as to compound fracture.

There is generally less bruising of the

soft parts, less chance ofarterial lacer-

ation, and, consequently, less likeli-

hood of amputation being primarily

demanded. The risk by subsequent

inflammation, however, is infinitely

greater than in fracture. It is a

rare thing, when the joint does not

inflame acutely and intensely; the

cartilage and bone ulcerating, much
pus flowing away, and the system

becoming involved in the most sevei'e

general disturbance—atfirst intensely

inflammatory, but soon verging towards the asthenic type. On this

account, secondary amputation becomes not unfrequently expedient.

It having been determined to attempt preservation of the limb,

removal of foreign matter first engages our attention. It is not unlikely,

that the raw end of the bone has been in contact with the ground. Every

particle of foreign matter must be carefully and gently wiped away.

Sand, in a boot or shoe, is sufficiently troublesome ; in the interior of

an ankle joint, it must prove in the highest degree pernicious. Then

the parts are reduced ; the same preference being given to abbreviation

of the bone, over enlargement of the wound, as in compound fracture

(p. 690). Indeed, abbreviation often seems of much service, especially

in compound dislocation of the tibia, at the ankle. Less tension ensues,

space for the inflammatory tumescence being considerably enlarged:

and, in consequence of the comparative absence of tension, inflamma-

tion proves less severe, and less destructive in its results.

Fig, 239. Compound dislopniion of the nstragaltis.—Sir A. Cooritn.
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Reduction having been duly effected, the wound is brought together

;

usually without sutures ; and retentive means are carefully and lightly

applied, as for compound fracture. Moderation of inflammation, and

prevention of other casualties, are also sought for in a similar way.

In some cases, we succeed in arresting all intensity of inflammation

;

the part speedily recovers, and a certain degree of motion is retained.

In other cases—and these constitute the majority—anchylosis results,

after a tedious suppuration
;
perhaps accompanied with partial ne-

crosis. Such stiffness, however, may be to a gi'eat extent atoned for,

by increased play of a neighbouring joint ; in the case of the ankle,

for example, tarsal motion becoming unusually extensive. In other

cases, as already stated, amputation is demanded, to save life.

Both compound dislocation and compound fracture are especially

liable to occur to the intemperate ;
and, in many cases, an apparently

slight injury sufiices for the infliction—more particularly of the former

accident. Delirium tremens, consequently, is apt sadly to complicate

the case, supervening within a short time after the accident, and

usually determining an early and fatal issue (p. 63).

Subluxation.

By this term is meant incomplete displacement of a joint; the

articulating surfaces remaining yet in partial apposition. It is not

of frequent occurrence. An example is, partial displacement of the

head of the humerus on the coracoid process. The injury may also

occur at the ankle. But it is most frequently found at the wrist ; the

bones of the fore-arm—one or other, or both—being partially displaced

towards the palmar aspect.

The causes, symptoms, and treatment, resemble those of disloca-

tion ; in a minor degree. Indeed, as in the first named example, the

manipulations which are necessary to ascertain the nature of the

injury, often suffice almost for effecting replacement. The conse-

quences are usually slight. Retention and prevention are simple and
easy.

Some persons have a voluntary power of causing and reducing

such partial displacements, by muscular effort ; as in the jaw, thumb,

and shoulder. In such cases, there is doubtless an unusual laxity of

the articulating apparatus.

Sec the Literature of Fractures. The works which treat of Fracture usually treat of

Dislocation also. But, see especially Cooper on Dislocations, Lond. 1842 ; Pravaz, Trait6

des Luxations Congenitales, &c. Paris, 1847; Smith on Fractures and Dislocations, Dublin,

18-50 ; Carnochan on the Etiology, Pathology, and Treatment of Congenital Dislocations

of the Femur, New York, 1850.
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CHAPTER XXIIl.

OF SPEAIN, AND RUPTURE OF MUSCLE AND TENDON.

The term Sprain, or Strain, denotes stretching and partial laceration

of the ligamentous apparatus of a joint, without displacement of the

articulating surfaces. The pain and shock, immediately following,

are often as great as in complete luxation ; and the former, after a
time, becomes much more severe, probably in consequence of the

unbroken continuity of the fibrous tissue favouring the occurrence of

great tension. Swelling is usually considerable ; and is both imme-
diate and secondary, as in other injuries ; at first slight, from extrava-

sation of blood ; afterwards considerable, from serous effusion into the

cavity of the joint, and infiltration, by inflammatory accession, in the

tissues exterior. The injury is always serious ; painful and trouble-

some in itself ; and apt to lay the foundation of organic change in the

joint, of the most confirmed character. The joints least prone to dis-

location are the most liable to sprain.

The indications of treatment are ; to prevent, diminish, or remove

inflammatory accession ; to favour absorption of deposit and extravasa-

tion ; to restore function ; and to avert the occurrence of organic change.

The joint is to be kept in a state of absolute quietude throughout

;

commanded by a splint if need be. Cold, continuously applied, is

the most suitable immediate application
;
restraining extravasation of

blood, and tending to avert ii^flammation. When this, notwithstanding,

does occur, the ordinary transition is to be gradually made to warm

applications ;
leeches, also, are applied, and constitutional remedies

exhibited, as circumstances may require. After inflammatory excite-

ment has passed away, the part remaining feeble and swollen, gentle

friction and pressure are to be employed ; with a view to favouring

absorption, and so restoring the parts, without and within the joint,

to their pristine state. But this indication must, in all cases, be begun

and continued with extreme caution ; lest a premature and inordinate

stimulus be applied, and dangerous excitement recur As swelling

decreases, and all uneasy sensations abate, passive motion is to be em-

ployed, with a view to restoration of function ; but used with the same

caution as the friction and bandaging.
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When immediate excitement lias passed away, relief is often

obtained from keeping tbe part constantly moist with a solution of

arnica ; the tincture diluted with water—very copiously, otherwise

troublesome eruption is apt to ensue. Probably this remedy acts by

favouring absorption of the exuded fluids.

In the thoroughly chronic stage, hard and long continued friction

is sometimes of decided service ;
suppling the joints, and freeing the

play of tendons, by inducing absorption of lingering deposit. It is at

this period of the case—not befoi-e—that the aid of professed "rubbers"

may be obtained, with good prospect of advantage. However absurd

the theories of these " sprain curers " may be, their practice, under due

regulation, is excellent. Left to themselves, they ply their handicraft

too much or too soon, as well as too often ; and are ever discovering

fresh sprains, where sprains have never been.

Should the inflammatory process threaten to continue, of a chronic

character, counter-irritation is to be employed ; as in ordinary circum-

stances ; all motion, friction, or other stimulus being then avoided.

For some time, moderate bandaging is continued, to afford support

;

especially when the part is in use. And, for long after, especial care

should be taken to avert fresh injury, or any other cause likely to

induce disease. For the joint, notwithstanding all care in the treat-

ment, too often remains both vitally and physically weak ; liable to

reproduction of the sprain, and to reinduction of morbid change, fi'om

but slight causes. Our prophylactic care will naturally be most sedu-

lous, in those who, from scrofulous habit, are especially prone to affec-

tions of the joints.

Rupture of Muscle.

Muscular fibre not unfrequently gives way, to a greater or less

extent, in those of robust frame, advanced in years, and unaccustomed

to muscular effort, when, by circumstances, they are called upon to

make sudden and powerful exertion ; as in running, leaping, dancing,

or lifting a weight. The muscle most frequently injured thus, is the

gastrocnemius at its lower part ; where muscular fibre ends, and ten-

don begins. The consequences are :—sudden pain
; swelling and

discoloration, by extravasation of blood ; increase of swelling and pain,

by exudation attendant on inflammatory accession ; lameness; at first

a chasm at the site of injury, more or less extensive, according to the

amount of laceration ; afterwards, a hard swelling there, caused by

organized exudation which occupies the vacant space. At the time of

injury, the patient usually has a sensation as if struck on the part, is

sensible that something has given way, and falls to the ground.

Rupture of the quadriceps extensor femoris, at its lower part, by

muscular exertion, is also not uncommon ; and the biceps flexor cubiti.
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the triceps, the pectorals, the recti abdominis, &c,, may be similarly

affected.

The treatment consists of rest, and antiphlogistic regimen ; the

part being kept in such a position as to relax the affected muscle, and
place its several fibres in contact. Union is not by reproduction of

muscle, but by dense ligamentous texture. For obvious reasons, use

of the limb is to be very gradually resumed.

Rupture of Tendon.

Tendon is ruptured, under the same circumstances as muscular
fibre. This tissue is more resistful of violence than muscle, and conse-

quently, in the teai'ing avray of fingers or other parts by extreme force,

long strings of tendon may be seen attached to the severed parts

;

the muscular tissue having given vray, perhaps high up in the remain-

ing limb.

The part most commonly affected by simple rupture, is the Tendo
Achillis. The symptoms and signs of the injury are similar to those

of ruptured muscle, but of a major degree. The pain and sw^elling

ai'e greater ; the sensation of injury, and of something having yielded,

is more distinct ; and not unfrequently is accompanied by a tolerably

distinct snap, or other sound. The hiatus, at the part, is wider and

more apparent ; the lameness is more complete, and falling is more

certain.

Treatment is conducted as for ruptured muscles ; if possible, with

more care to prevent motion and insure apposition ; and usually for a

longer period. Reparation is by plastic exudation, which is at first

redundant in volume ; but, becoming more and more dense, it ulti-

mately occupies the space to no undue extent ; not constituting true

tendon, but of a firm, fibrous character, very similar to tendon in

appearance, and well capable of discharging its assumed functions.

Tendon, when cut, reunites in the same manner as after rupture.

Tf the injury have been inflicted by accident, it is usually compound

;

the wound tends to inflame and suppurate ; and the cure is likely to

prove tedious, by granulation. When the division is by design, as

for the cure of deformity, it is of subcutaneous chai'acter; reunion is

simple, and comparatively rapid (p. 651).

In the latter case, it is not essential that the divided extremities

should be in absolute contact ; there is a power of efficient reproduction,

even when a considerable space intervenes; a circumstance of niucli

importance in modern surgery—directed to the relief of deformity.
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Ununited Tendon.

A divided tendon sometimes fails to unite ;
leaving an unoccupied

void between the separated extremities, and rendering the part almost

or quite useless. To remedy this state, an incision may be made, in

order to pare the retracted ends and unite them by suture. Or the

process by subcutaneous puncture may be employed, as for ununited

fracture (p. 696). Of the two methods, the latter, on account of its

comparative mildness, is greatly to be preferi'ed ;
experience having

proved it to be quite successful.

Displacement of Tendon.

Tendon may be simply displaced, and so give rise to pain, swelling,

and want of power in the limb. The tendon of the biceps flexor cubiti,

for example, may be tilted out of the bicipital groove, and rest on the

minor tubercle. The accident is somewhat obscure, the change of

relative position being but slight. When detected, replacement is

easily effected.

Hypertrophy of Tendon.

Tendons are liable, in the elderly, to become affected by simple

enlargement ; causing not merely deformity, but also pain, debility,

and general loss of function in the part. The tendon most frequently

observed to be thus affected is the Tendo Achillis near the heel.

Treatment is by rest, discutients, and relaxation of the muscle or

muscles implicated. To fulfil the last indication, for instance, in the

case of the Tendo Achillis, it is well to walk but little, and with the

heel of the shoe somewhat raised. Often a gouty diathesis attends,

and requires to be attended to in the ordinary way (p. 38).

The matters treated of in this Chapter scarcelj'- admit of a separate Literature. On
Division of Tendons, see Stromeycr, Beitrage Zur Operativen Orthopajdic, Hann. 1838;

Phillips, Lectures on Surgery, Lond. Med. Gazette, vol. xxvi. p. 244, 1840 ; Dieffenbach

Die Durchschneidung der Schnen und Muskeln, Berl. 1841 ; Bonnet, Traitd des Sections

Tendineuses et Musculaires, &c. Paris, 1841.
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CHAPTER XXIV.

BRUISE.

Bruise is caused by the forcible application of an obtuse body ; and

consists in more or less injury done to tlie interior of a part, witliout

solution of continuity in the integument. The degree of severity varies,

from the slightest contusion, to instant disorganization and death of

the part. A spent cannon shot, for example, may, without breaking

the skin, completely disorganize the part struck, reducing it at once

to the condition of a jelly or pulp. Or, as happens frequently in con-

tused wounds, the part may not be instantly deprived of life, but have

its vitality so far weakened as readily to yield before subsequent in-

flammation.

In ordinary bruise, however, there is no sloughing, either primary

or secondary. The areolar tissue sustains a greater or less degi-ee of

disruption ; blood is extravasated ; and swelling results. Pain is felt

at the time; of a dull kind, usually; but sometimes acute, when a

sensitive part has been struck over resisting bone, as on the shin.

After a time, the pain becomes aggravated, if any considerable degree

of the inflammatoi-y process supervene.

And then, too, swelling is increased, by the

attendant exudation. If the process prove

slight, the swelling soon begins to subside ;

exudation having ceased, and absorption

begun. And, then, discoloration assumes

the most prominent place among the signs

of the injury ; the superficially infiltrated

blood, as it undergoes absorbent change,

causing a variation of hue—from the natural

colour, somewhat heightened, to black or

dark blue, thence to violet, from that to

green, and afterwards to yellow. Gra-

dually, extravasation and exudation dis-

appear; and the part is restored, almost, to its normal condition.

Fif?. 2'tO. Bruise o! tlic scroluiii ; n form of Htcmatocclc.
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If an arterial branch have been ruptured, of considerable size,

tumour forms rapidly; and is distinctly fluctuating; consisting of

escaped blood, yet in the fluid state. After a time, partial coagula-

tion takes place ; the clot being arranged at the circumference of the

swelling, and the fluid portion occupying the centre. It is most im-

portant that this be distinguished from acute abscess ; for it requires

very ditFerent treatment. There need be no difficulty. The one is

immediate, the other of secondary formation ; the abscess is necessarily

preceded and attended by all the usual symptoms of inflammation, the

other is not. The same process of decadence takes place, as in ordi-

nary bruise ; swelling ceases ; discoloration becomes marked and

varied
;

extravasation, both solid and fluid, is absorbed
;
and, ulti-

mately, the normal colour and form are both restored.

When an ai'tery of some importance has given way, false aneurism

may form, and follow the ordinary course. Or the vessel may speedily

become obliterated, at the ruptured part, as in the more ordinary case

just mentioned. The extravasation then gradually disappears, in the

usual way.

The indications oftreatment in bruise are, like those in sprain, to avert

inflammatory accession, to promote absorption of extravasation and

exudation, and to restore function. Rest, fomentation, antiphlogistics

when required; followed by friction, support, and gradual resumption

of use. When the tendency to sanguineous extravasation is great and

obvious, immediate and uniform pressure may be expedient, for a time,

in order to restrain the accumulation. And, however great this may
be, even with pain and tension of the integument, incision should

never be practised, at least in the first instance. Many ounces ofblood

may be absorbed in a short time, leaving the part but little injured

by the temporary malposition. But, should only the most careful

puncture be made, in even slight cases, the atmospheric stimulus is

almost certain to induce inflammation
; profuse and unhealthy sup-

puration ensues ; incision is then required, in earnest, to save texture

;

the system is untowardly involved ; and the cure is both tedious and

unsatisfactory. Keep the skin entire ; leave the blood to Nature

during the period of probable excitement ; and afterAvards contribute

towards absorption, by friction, pressure, or other suitable stimuli. A
solution of the muriate of ammonia often proves a grateful and efficient

sorbefacient, in such cases.

Should inflammation occur, and suppuration form in the infiltrated

part, then free and early incision should be practised unhesitatingly
;

according to general principles. But, under all other circumstances,

knife and lancet should certainly be withheld in the treatment of a

bruised part.

Two vulgar errors obtain in the treatment of sprain and bruise

;
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namely, the too early use of leeches and of friction. Nothing is more
common than to apply leeches immediately after infliction of the in-

jury, in order that they may suck out the extravasated, or " bruised

blood," as it is called. But these little animals drink only from the

running stream, drawing for themselves from the blood-vessels
; and,

therefore, they fail to perform what is expected of them by their em-
ployers. At the same time, their bites, admitting the external air to

the extravasated blood, are likely to induce suppuration in the areolar

tissue. They are of use only at a more remote period ; to moderate

inflammatory accession, occurring as a secondary result of the injury.

Friction, in like manner, is often employed from the first, and of a

stimulating nature. The result is, to induce and aggravate inflamma-

tion—an event which it ought to be our main endeavour to avoid.

Friction is expedient, only after the period of excitement has passed

;

and, even then, it must be at first employed gently and with caution.

It should never be forgotten that bruise, though trifling in itself,

may be most important in its remote consequences ;
that, as formerly

explained, the plastic exudation and perverted function, which ensue,

may remain, and prove the nucleus of a tumour (p. 267). On this

account, treatment should always be directed to complete removal of

all trace of the injury; and recurrence of the inflammatory process

should be especially avoided.

By the term Ecchymosis is understood, extravasation of blood

beneath skin or mucous membrane
;
usually the result of slight bruise,

or oblique wound; but sometimes unconnected with any external

injury. It is amenable to the same treatment as ordinary bruise, on

a reduced scale.

In connexion with Bruise and Ecchymosis, see Taylor, and other authors on Medical

Jurisprudence.
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CHAPTEK XXV.

SUSPENDED ANIMATION.

This may result from a variety of causes ; and according to the na-

ture of these will the surgeon's duties vary, in his attempts at resusci-

tation. In the emergency, there is but little time for thought or

deliberation, and it behoves the practitioner to be at all times ready,

bearing about with him distinct ideas of the cause of threatened death,

as well as of the most likely means to avert that calamity.

1. By Syncope; from emotion, heat, bad air, or loss of blood.

This has been already considered, in its nature and treatment (p. 335);

the latter consisting mainly in attention to position, administering the

ordinary stimuli, and, if need be, directly rousing the heart's action

by galvanism. Eecumbency, with lowering of the head, usually suf-

fices.

2. By Strangulation. This acts destructively to life, through the

trachea, veins, and brain. By injury to the first, asphyxia is pro-

duced; by venous obstruction, cerebral congestion results, and
apoplexy may ensue ; by concussion of the brain—in the case of a

"drop"—more or less insensibility is at once established. And of

these, the most important is the first. It is very seldom that dis-

placement of the vertebrae takes place
; only when the drop has been

unusually great and violent.

The symptoms of strangulation, as observed in animals, is as fol-

lows :—the lips and face become discoloured ; the muscles are con-

vulsed ; those of respiration act more and more feebly ; in less than

two minutes they cease, the heart's action still maintaining the circu-

lation for two or three minutes longer, and at length this too stops.

Then death is complete, and recovery impossible.

Treatment resolves itself into simple indications; "1. If the liga-

ture is removed before the efforts of the diaphragm have ceased, ' all

that you have to do is to watch the patient carefully; if natural respira-

tion continue, leave him to himself ; if it cease, supply the want by in-

flating the lungs artificially.' 2. If the efforts of the diaphragm have
already ceased, have recourse to artificial respiration without delay.

There is no time to lose. In two or three minutes, after the last heave
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of the chest, the heart's action will have ceased, and then all hope is

over. 3. In successful cases, so soon as normal respiration is estab-

lished, inflation is desisted from. But treatment is not to cease. The
patient is not safe. Dark blood has been circulating in the brain

;

and symptoms like those of poisoning by a narcotic may exist. Coma
may remain. By and by the respiration may cease. Then has

arrived a second period at which artificial respiration may be neces-

sary to preserve life. And, in truth, the practitioner may expect to

be called upon to inflate the lungs more frequently at this second

period than at the first."*

To inflate the lungs, various methods may be adopted. The
trachea may be opened, for more direct access ; but that is unneces-

sary, unless some great injury have been done to the larynx, or unless

the rima glottidis be othervnse insuperably obstructed—which it is not

likely to be. In an emergency, no bellows, tube, or other inflating

means may be at hand. In which case, let the fore-finger of the left

hand be thrust over the tongue, so as to hook up the epiglottis, and

keep the rima open ; then with the other hand, exert pressure on the

chest, so as to produce alternate enlargement and diminution of its

space. Or this latter part of the procedure may be intrusted to

assistants. At the sametime, inflation may be made through the

nostril.

If an elastic tube is available, let that be passed by the nostril,

either down to the throat, or lodged directly in the larynx; and

through it let air be blown in, by bellows, or by mouth ; subsequently

expelling it again, by pressure on the chest. Or the nozzle of the

bellows may be placed in the nostril, without any tube. Or, if no

bellows can be got, a tube may be constructed efficiently enough, out

of a roll of paper, parchment, card, or any similar substance. When
bellows are employed, it is neither necessary nor advisable to shut the

mouth and other nostril ; these acting as safety valves, to prevent

excessive insufilation, and injury to the lungs thereby. If there is no

tube passing into the larynx, this must be pressed against the gullet,

during use of the bellows ; to prevent inflation of the stomach. Were

this filled, descent of the diaphragm would be prevented, and no air

could enter the lungs. The inflation is made gently, so as to avoid all

risk or injury to the air-cells ; and at proper intervals, so as to imitate

the rhythm of natural respiration.

The patient having rallied, after-treatment may be required. Con-

gestion may take place ;
and, to relieve this, it may be thought neces-

sary to abstract blood. This, however, must always be done with

caution, seeing that there can be but little tolerance of the remedy, in

the yet enfeebled system. The patient should be kept in an atmosphere

• Dritisli nnd Foreign Mcdicnl Review, No. xliii. p. ICii.
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of moderately-warm temperature, " to compensate for the insufficient

generation of animal heat, which results from the impaired state of

the functions of the brain, whether arising from the influence of a nar-

cotic poison, or from another cause."

3. By Immersion. In drowning, death occurs as in strangula-

tion, by want of aeration of the blood. " After immersion, a deep

expiration takes place, by which bubbles of air are expelled from the

lungs. Then comes an ineffectual effort to inspire ; but water does

not enter, instead of air
; spasm of the muscles of the larynx seeming

to prevent this. The attempts to breathe are repeated several times,

and after each attempt a small quantity of air is expelled from the

mouth and nostrils, until the air-cells of the lungs are almost completely

emptied. Then insensibility occurs, and convulsive actions of the

muscles mark the instant when the brain begins to suffer from the influx

of the dark-coloured blood. Soon all motion ceases ; save in the thorax,

where the heart may be felt yet feebly pulsating. Perhaps some fur-

ther ineffectual efforts at respiration are resumed, and then all is still.

The interval between cessation of respiratory effort and cessation of

the heart's action, is brief in the case of strangulation ; but it is still

more brief in drowning. And the whole series of events, in the

latter case, succeeding rapidly, are complete within a very few

minutes."* All alleged facts to the contrary are justly held, by com-

petent authorities, f to be apocryphal. " The time during which pro-

fessed and accomplished divers are able to remain under water, pro-

bably never exceeds two minutes
; although it may seem to be much

longer. And the exaggeration of the time of submersion, by a by-

stander, in the case of either drowning or diving, may very readily

be imagined to take place as it were involuntarily, without any inten-

tion to deceive ; the observer being himself deceived as to the lapse of

moments, by the multiplicity of events which have been crowded into

them." X

Treatment of the Drowned. If the body be recovered before the

diaphragm has ceased to act, respiration may be resumed naturally

;

if not, artificial inflation is to be employed, the mouth and fauces hav-

ing been cleansed ft'om all foi'eign matter. At the same time, warmth

British and Foreign Medical Review, No. xliii. p. 1C4.

+ " The cases which have been reported to the Royal Humane Society of drowned

persons who have been restored to life, when taken up cold and breathless after an im-

mersion of half-an-hour, show that it is not tiMivellers alone that are guilty of the vices

of exaggeration and invention. We are compelled to regard these as mere extravagant

fables, not more authentic, though certainly less poetical and elegant, than those of

nymplis and mermaids, who reside in grottos beneath the waves of the sea, or than

those Arabian fictions, which have astonisliod our youthful imaginations with the history

of submarine nations whose princes dwell in palaces of crystal at the bottom of the

ocean."

—

Sir BKNJAiMiN Bkodie.

X British and Foreign Medical Review, No. xliii. p. 165.

8 a
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is applied
; by means of tlie warm bath, dry heat, or friction ; the first

probably the best. Venesection is not indicated ; neither is the use of
stimuli—unless it be the application of galvanism to the heart, in cir-

cumstances otherwise desperate. The head and shoulders are raised ;

but it is not necessary to dangle and shake the body with the head
down, Avith a view to extrusion of water from the stomach or lungs.

After life has returned, cautious abstraction of blood may be necessary,

to free the circulation ; continuance of the stimuli being yet not inter-

rupted.

The resuscitating means, begun without an instant's delay, are

patiently persevered in so long as any reasonable expectation of suc-

cess remains. If the submersion have been complete, and prolonged
beyond four or five minutes, all efforts will probably prove in vain.

Still, and under even more unpromising circumstances, it is right, for

very obvious reasons, not to neglect a fair and reasonable ti-ial of the

restorative means.

4. By Carbonic Add, or other Poisonous Gases. Here death is not

purely by asphyxia, as in strangulation and immersion. Only two
destructive gases—hydrogen, and nitrogen—are said to be negative in

their action. All the others are positive ; exerting a distinctly poisonous

effect, when received into the lungs. Of these, the two most apt to

act injuriously on the human frame, in this double way—partly by
suflfocation, partly by poisoning—are carbonic acid, and sulphuretted

hydrogen ; administered either suicidally, or by accident. In the latter

way, carbonic acid may be applied noxiously, or fatally, by confine-

ment in an unventilated apartment
; by sleeping in a confined room

where charcoal is burning ; by immersion in the gas extricated during

fermentation ; by exposure to the choke-damp of mines, cellars, wells,

&c., or to the gas extricated in calcination of chalk or limestone. Sul-

phuretted hydrogen produces speedy death to those who are brought in

contact with it, even when largely diluted by atmospheric air ; as in

drains and sewers. Inspired in its pure state, it is almost instantane-

ously fatal. Air slightly contaminated by it produces nausea, sickness,

and general discomfort ; which may be followed by quick pulse, hur-

ried breathing, and delirium.

Treatment, in suspended animation from such causes, consists in

cold affusion, stimulating embrocations to the chest and extremities,

and artificial respiration. For the latter indication it is necessary to

pass a tube through the glottis, which may be spasmodically closed.

Failing in that, or no tube being at hand, laryngotomy will probably

be necessary, so as to permit certain access of air to the lungs.

5. By Lightning. This seems to act chiefly on the brain and ner-

vous system ;
producing symptoms, in those cases which arc not im-

mediately fatal, closely resembling those of concussion. When death
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is instantaneous, bruise, laceration, fracture, and scorching of the body

may be found.

In the slighter cases, cold affusion will assist reaction. In the

more severe examples, warmth to the surface will be necessary ; with

recourse to insufflation of the lungs, when natural respiration begins

to flag.

6. By Cold. In this country, death from exposure to cold is usually

associated with improper food and clothing, or with intemperance.

Cold, however, when great or long continued, is quite sufficient of

itself to extinguish life. Like the preceding, it seems to act mainly

on the nervous system ; producing giddiness, dimness of sight, feeble-

ness and rigidity of the limbs, torpor, and profound sleep
;
during which

state of lethargy, the vital functions gradually cease.

The curative indications are twofold. To restore circulation and

sensibility ; and yet to ensure moderation in reaction, so as to prevent

the fatal effects of its excess (p. 255). The body is rubbed first with

snow—or cold water, if snow cannot be found—and afterwards with

some dry soft substance. Then it is placed in a cool bed, in a room

without a fire, while moderate friction, without any stimulant, is con-

tinued. A gently rousing enema—such as gruel, with a small quantity

of turpentine—may then be administered ; and, if the power of swal-

lowing have been by this time regained, some simple nutriment, such

as weak wine and water, may be given. Afterwards, support is ad-

ministered very cautiously ; always with a remembrance that rapid

and excessive reaction must prove almost certainly fatal (p. 670).

7. By Poisons. The vast variety of poisonous substances, and the

certainty with which many of them, if not counteracted, pi'oduce

death, are known to all. The surgeon is often called upon to afford

his aid, in evacuating the contents of the stomach ; and that is most

efficiently done by means of the stomach pump, as is explained in the

" Practice" of Surgery. Should this instrument not be at hand,

emesis may be produced by tickling the fauces ; or by swallowing

mustard, hot water, or—still bettei*—sulphate of zinc.

Alison, Outlines of Pathology and practice of Medicine, Edin. 1843; Christison

on Poisons, Edin. 1845 ; Brodie, Lectures illustrative of various subjects in Pathology

and Surgerj-, Lond. 1840 ; British and Foreign Review, No. xliii. p. IGOO; Taylor, Medical

.lurisprudence, Lond. 1846 ;
Reid, Ph3'siological and Pathological Observations, Edin.

1819.
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CHAPTER XIVI.

ON AN-^ESTHESIA, IN SUEGEEY.

The employment of anaesthesia in surgery is established
;
and, in

this place, it is no longer necessary either to argue in its favour, or to

trace the steps whereby it has become secure in public confidence.

It is enough to advert briefly to the circumstances of its administra-

tion.

Chloroform and ether are the agents at present in use ;
and, in

this country, the former is usually preferred. It should be of great

purity.

The inhalation is managed cautiously, by an experienced hand ; and

in the important operations of surgery, during which the attention of

the surgeon ought to be undistracted, and solely occupied with his

operative work, it is essential to have an assistant to whom the charge

of the anaesthetic process can be safely and wholly committed.

Usually no special instrument for administration is employed ; it

being found more simple and safe to use a handkerchief, or such like

cloth, concavely arranged, and moderately saturated with the chloro-

form. The cloth is held near to the mouth and nostrils, so as to

insure full inhalation of the vapour, while at the same time a suffi-

cient amount of atmospheric air has access, so as to prevent the risk

of asphyxia.

Gentle, deep, regular inspirations are the best, in a passive state.

And the patient is exempted from all noise and movement as much as

possible.

No patient is proof against good chloroform well administered.

Some require a much larger dose than others ; but, sooner or later,

all will succumb. In those who long resist, special care is necessary

to watch the effects after a considerable quantity of the anesthetic

has been consumed.

The administrator, heeding only his own work, has a constant eye

to the countenance, and a frequent hand upon the pulse. It is time

for him to withdraw the agent, or diminish ils dose—letting in more

of the atmospheric air—when the pulse becomes very rapid and small,
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or very slow, or when the countenance is either convulsed or greatly

congested.

Usually, there is a transition stage, in which the patient inclines

to speak, laugh, sing, or articulate in some way, and muscular move-

ment is considerable. The better the chlorofoi'm, the more rapidly

inhaled, the quieter the room, the more likely is this stage to be

quickly and favourably passed.

Then succeeds the condition of relaxation ; evidenced by steady

noisy breathing, fixedness of the eye, relaxation of all voluntary

muscles, and insensibility to pain. This reached, the operator pro-

ceeds ; and, during the operation, it is the business of the administrator

to keep up this condition, by occasional reapplication of the chloroform

from time to time ; never allowing the patient to emerge, even im-

perfectly, from the state of impassivity and stupor.

This condition must be maintained with special care, in all ope-

rations which would otherwise prove very painful, necessarily impart-

ing shock to the system ; and also in those manipulations, as in the

reduction of dislocations, in which absolute relaxation of the voluntary

muscles is essential.

It is a condition very nearly allied to impending cessation of life.

A patient so ansesthetized seems, to the uninitiated, to be absolutely

in articulo mortis. Very little more would place the circumstances in

a most critical relation. And two rules emerge accordingly :— 1. Never

to place the patient in that state, unless this be absolutely necessary,

or at least highly expedient. 2. When the patient is in that state, let

him be tended with the utmost solicitude and care.

If danger threaten—evidenced by the pulse, breathing, and coun-

tenance—the best restorative is free circulation of air around the

patient, with a securing of its access to the lungs
; widening the circle

of bystanders ;
opening the window

;
fanning the face

; and, if need be,

acting on the chest by compression, while the forefinger opens the pa-

tient's mouth, and hooks up the epiglottis. The giving of brandy, or

other stimulus, by the mouth, is out of the question.

In minor operations—such as tooth pulling, evulsion of nails,

opening of abscesses, extraction of foreign bodies, &c., where absolute

impassivity is not required—deep stupor is not necessary. For it is

found that though the operator in his manipulations may produce mus-
cular movement, or cries indicative of pain, no pain is complained of,

or indeed remembered, after all is over.

In emergence the patient is left to himself. But if progress is slow,

this may be assisted by fanning the face, and occasionally sprinkling

it with cold water.

If much chloroform have been given, vomiting may be expected.

This is watched. The patient is turned upon his side, and care is
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taken that the windpipe is not filled or compressed witli what is I'e-

giirgitating past it.

In general, vomiting is to be avoided ; and in some operations

—

as on the eye—its occurrence is especially untoward. The following

are the best means of prevention :—pure chloroform, rapid induction,

and a previously empty stomach. In a preconcerted operation, the

patient should always, on this account, be fasting.

Should sickness or faintness continue to a troublesome degree, it

may be necessary to administer wine, brandy, or other stimulus

—

cautiously.

The best condition, after emergence, is resumption of sleep ; of

a natural and tranquil kind. The patient, then, should be left undis-

turbed.

If pain necessarily continue, of a violent kind—as after ligature of

hemoiThoids—this may be greatly assuaged by a minor use of the

chloroform ; the patient whiffing it slightly, in a handkerchief, from

time to time.

There are certain circumstances which either forbid the deep stupor

of anaesthesia altogether, or require the agent to be managed with the

extremest caution ; as in disease of the heart with tendency to syncope,

in tendency to congestion of the brain, in strongly marked hysteria,

in operations on the mouth with risk of asphyxia from blood accumu-

lating in the air passages. These matters, however, with many others,

will fall to be discussed each in its proper place, throughout the de-

tails of the Practice of Surgery.

Vide the Appendix to the foniier edition of this work ; also on the Inhalation of

Ether in Surgical Operations, &c., By John Snow, M.D., Lond. 1847, and later editions;

Anaesthesia, or the Employment of Chloroform and Ether in Surgery, &c., by J. T.

Simpson, M.D., Edin. 1849 ;
Surgical Experience of Chloroform, by J. Miller, Edin.

1848 ; North British Review, May 1847, p. 1C9, &c. &c.
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—*—

HISTOEICAL NOTICE OF SURGEEY. *

The term Surgery, or Chirurgery, from X^'i^
hand, and t^yov, work, ori-

ginally signified, as its derivation implies, the manual procedure, by means
of instruments or otherwise, directed towards the repair of injury and the

cure of disease ; in contradistinction to the practice of Medicine, which

denotes the treatment of disease by the administration of drugs, or other

substances supposed to be of a sanative tendency. Such a meagre descrip-

tion applied but too justly to surgery in its infancy, and still more after

separation from its twin-sister medicine, in the twelfth century. When its

practice was denounced by the Council of Tours as derogatory to the dignity

of the sacred ofiice of the priesthood, and beneath the attention of all men
of learning, the term chirurgery, in its most literal interpretation, was quite

sufficient to comprehend the duties of the degraded and uninformed sui-geon
;

who had degenerated into a mere mechanic, attached to, and completely

dependent on, the leamed and philosophic physician. But the matui'ed

progress of the healing art, fortunately for science and humanity, has

rendered such a definition of surgery in these days utterly untenable. Its

complete separation from medicine would now be attended with the utmost

difficulty ; nor is it desirable that the attempt should be made, because its

success, however partial and imperfect, would be most hurtful to both. They
are now, and it is to be hoped will ever remain, one and inseparable. Their

principles are the same throughout, and the exercise of their different

branches requires the same fundamental knowledge ; but their details are so

numerous and intricate as to render it most difficult, if not impossible, for

any one individual to cultivate all with equal success. The consequence has

been, that while the theory and principles of physic and surgery remain
united, as constituting one and the same science, the practical parts are

now frequently separated into distinct professions ; each person adopting
that department most congenial to his piirsuits, and for the management of

which he conceives himself best qualified. The separation, however, is not
one of acquirements, but merely of practice. It should never be forgot-

ten, that the physician, before he can be either accomplished or successful

in his profession, must be intimately conversant with the principles, if not
with the practice of surgery. And most certainly, no one can ever lay just

claim even to the title of surgeon, far less hope for eminence or success,

unless he be equally qualified to assume both the appellation and the employ-
ment of the physician.

• Originally contributed by the Author to the last edition of the Encycloptedia Britannica
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Many and laboured liavc been the attempts to define surgery according
to its present state, so as to prevent interference with the department of
physic. This example we will not follow. The arrangement as to what is

medical, and what surgical, must, in a great measure, depend on custom,
not on fixed and permanent rules. The paths of the practical surgeon and
physician are distinct ; but in their course they must often cross each other.

And these collisions, so far from being avoided, ought rather to be sought,
as probable sources of mutual benefit ; so long as those enlightened feelings

are entertained, and that honourable conduct pursued, which ought ever to

distinguish the followers of a liberal, useful, and learned profession.

That surgery is as old as man himself, that it was coeval with his fallen

state, there can be little doubt. The fall entailed frequent reception of
injuries by external violence ; and to assuage their pain and remove their

inconvenience, the ingenuity and contrivance of the sufferer were, doubtless,

powerfully excited. Thus it would seem that, as to antiquity of origin,

surgery must take precedence of medicine. And after wars and dissensions

began to prevail, and wounds and injuries became both more frequent and
more deadly, it is most probable that to these the practitioners of the heal-

ing art alone directed their attention ; before the nature of disease began
to be understood, or its cure was supposed to be within the reach of human
means.

As to the state of surgery among the early Egyptians, we know but little
;

except that it was customary, in the time of Joseph, to embalm the dead

—

a process which appertains closely to both medicine and surgery. There are

some grounds, however, for suspecting that they were more conversant with

surgery than is generally supposed ; for it is said that on " the ruined walls

of the renowned temples of ancient Thebes, basso-relievos have been found,

displaying surgical operations, and instruments not far different from some

in use in modem times." Their medical practice, entirely founded on incan-

tation and astrology, was sufliciently simple. They divided the body into

thirty-six parts, believing in an equal number of demons, to whom those

parts were intrusted ; and to invoke whose aid in sickness was the principal

duty of the physician, each spirit being called upon to cure his own peculiar

portion.

Among the Jews, the operation of circumcision was perfonned, no doubt

skilfully and dexterously, though with rude implements, by the priesthood
;

an order which, for many ages, and in many climes, conjoined cure of the

body with that of the soul.

The earliest notice of oui" art is from the ancient Greeks
;
who, it is pro-

bable, had derived their medical traditions from the Egyptians. They con-

sidered medicine to be of Divine origin ; and its first professors, as they

inform us, were no less personages than gods and sons of gods.

Medicine and surgery, at their birth, were conjoined ; and both continued

to be practised indiscriminately, until separated by the Arabian school.

Their complete estrangement occurred, as we have already stated, about the

middle of the twelfth century. At first, surgery chiefly occupied the atten-

tion of the ancient leech, as the more certain and more obviously useful

branch of his profession ; but ultimately it became veij secondai-y to medi-

cine, when dignified by philosophy and priestcraft.

Chiron the Centaur, born in Thessaly, is presumed to have been the

father of surgery ; celebrated for skilfully applying soothing herbs to wounds

and bruises. But his fame is somewhat endangered by that of iEsculapius,
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the son of Apollo
;
by some held to be the pupil of Chiron, by others, his

predecessor and superior.

-(Escidapius is supposed to have been deified, on account of his skill,

about fifty years before the Trojan war. His very existence, however, has

been questioned. Apollo was the original god of physic among the early

Greeks ; but he appears to have resigned in favour of jEsculapius, whose

temples became the depositories of medical and surgical knowledge ; more

particularly those of Epidaurus, Cnidos, Cos, and Pergamus.

Certain it is, according to the testimony of Celsus, that iEsculapius is

the most ancient authority in surgery. His inmiediate descendants, two

sons, Podalirius and Machaon, have been immortalized by Homer. They

followed Agamemnon to the Trojan war (b. c. 1192), and there their services

were so highly valued as to secui'e them a not unconspicuous niche among
the heroes of the Iliad. Of the two, Machaon seems to have been the more
distrngmshed. When he is wounded by Paris, the whole army is represented

as interested in his recovery. Even the stem Achilles inquires anxiously

after " the wounded offspring of the healing god ;" and the valiant Nestor,

to whose care he is intrusted, is exhorted to unwonted exertion in his behalf

;

" for a leech who, like him, knows how to cut out darts, and relieve the smart-

ing of wounds by soothing unguents, is to armies more in value than many
other heroes." Podalirius enjoys the distinction of being reputed the first

of phlebotomists, and probably the most successful, from his time to this
;

ha\'ing opened a vein in either arm of the King of Caria's daughter, who
had been severely injured by a fall from the house-top

;
having, after her

recovery, been rewarded with the hand of the fair princess ; and having been

presented by her munificent father with the Chersonese as her dowry. As
to medicine, they seem to have been either ignorant, or in no great repute

;

for, on the breaking out of pestilence in the Grecian camp. Homer neglects

them entirely, and applies at once to Apollo. And even their surgical attain-

ments, for which they are celebrated by him, seemed to have extended no
farther than to the simple extraction of darts and other offensive weapons,

the checking of hemorrhage by styptics or pressure, and the application of

lenitive salves. The poet takes notice of his warriors sustaining fracture of

the bones ; but in such emergencies he adopts the same course as in the

pestilence, and invokes the aid of the non-professional deities ; from which
circumstance we may infer, that in those days surgery had made but little

advancement.

For upwards of 600 years after the Trojan war, there are scarcely any
accounts of medicine and surgery. They seem to have remained strangely

stationary dui-ing the whole of that period. Their practice was confined to

the Asclepiades, or reputed descendants of iEsculapius ; whose lore was orally

communicated from father to son in that family, until an extraordinary im-
pulse was received from the great Hippocrates—himself a branch of the
family, and said to have been the fifteenth in lineal descent from the deified

founder. The Asclepiades, in the course of their monopoly, established three
schools of medicine : at Rhodes, at Cnidos, and at Cos. The last gave Hip-
pocrates to the world, and thus attained a proud and enduring pre-eminence.

Pythagoras (b. c. 600) was the first who brought philosophy to bear upon
the practice of the healing art, and led the way in raising it to the dignity
of a science. Democritus, the happy sage, likewise turacd his attention to
medicine as a branch of general philosophy, and pursued it zealously. He
lived in terms of friendship with Hippocrates, by whom he was held in great
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respect. By Pythagoras a school at Crotona was founded, about the time
of Tarquinius Superbus

;
espousing doctrines somewhat different from those

of Cos and Cnidos. It produced Damocedes, a contemporary of Pythagoras
;

who seems to have practised in Athens, an honoured and successful surgeon.
By Polycrates, king of Samos, he was presented with two talents of gold for

having cured him of a troublesome distemper. He was afterwards taken
captive by the Persians. Their king, Darius, was intrusted to his care for

a dislocated ankle, as well as the queen, Atossa, for a cancer of the breast

;

and he was soon loaded with honoiir and wealth, on account of his wonder-
ful cures, performed after the Egyptian physicians, previously in attendance,
had signally failed.

But we cannot suppose such men as Damocedes and the Asclepiades to

have attained any great proficiency in surgery ; for the touch of a dead body
was interdicted as a profanation both by Jew and Greek, and consequently

they must have been almost entirely ignorant of anatomy. They may have
understood something of the skeleton, from their practice among fractures

and dislocations ; and they may have formed some general idea of the viscera,

from researches in comparative anatomy, and from instruction by the Egyp-
tians, whose practice in embalming afforded ample scope for observation.

But the minute structure of the human body must have been to them a

profound mystery. And, knowing that anatomy is, was, and ever must be,

the foundation of true surgical knowledge, we cannot evade the conviction

that surgery, though occasionally successful and honoured in ancient times,

must have been nothing more than a rude, imperfect, and uncertain art.

The practice of its professors seems to have been extremely limited ; con-

sisting of little more than the binding up of wounds, and the stanching of

hemorrhage by styptics and the cautery ; the extraction of darts and other

missiles from the wounds which they had inflicted
;
phlebotomy, both

general and local ; and cupping by scarification. Whether they practised

the capital operations or not, we are not informed ; but it is probable that

their comparative ignorance of anatomy effectually deterred them from any

extensive division of the soft parts, as extremely hazardous and uncertain.

Hippocrates, born in the 80th Olympiad, upwards of 400 years before the

Christian era, did more for medicine and surgery than all who had preceded

him ; and indeed few of those who have come after have been of equal

service to the profession. He soon freed medicine in a great measure from

the absurdities with which ignorance and superstition had invested it ; and

through a long, honoured, and glorious life, he set a splendid example of

persevering industry, philosophical research, and high moral worth. His

fame soon raised the Coan school far above its rivals. Though his anatomical

knowledge seems little better than a blending of ingenuity with error, yet

he appears to have had some indistinct notions of the circulation of the

blood
;
although Dr. Pitcairne, in his " Solutio Problematis de Inventoribus,"

has sufficiently evinced that he was very far from anticipating the great dis-

covery of Harvey. With all his deficiencies, and notwithstanding all the

disadvantages under which he laboui-ed, so con-ect was his observation, and

so faithful his chronicling of disease, that many of his descriptions may be

fairly inserted in our modern nosologies. Though his attention was chiefly

directed towards the improvement and promotion of physic, now begirt with

philosophy, and studied as a science ; and though his practice was prin-

cipally confined to the treatment of internal disease, yet he was not wholly

inattentive to surgery. And his practice seems to have been tolerably bold



HIPPOCRATES. 733

and decisive. For, in regard to external disease, it was witli him a maxim,

that " when medicine failed, recourse should be had to the knife, aud when

the knife was unsuccessfid, to fire ;" a remedy of which all the ancient

doctors seem to have been particularly fond, from Prometheus downwards.

Hippocrates employed it not only in a variety of diseases, but in various

forms. Sometimes he applied red-hot irons to the part ; sometimes he raised

a conflagi-ation on it, and of it, by a piece of wood dipped in boiling oil, or

by burning a roll of flax after the manner of the modem moxa. He also

made use of tents and issues, as more gentle means of counter-initation. He
seems to have performed the capital operations with boldness and success ;

excepting lithotomy, the practice of which appears to have been confined to

a few who made it their exclusive study. He however recommends the

removal of calculus, when large and fimily lodged in the kidney, by incision
;

adding, probably in apology for the daring of the procedure, that otherwise

there are no hopes of a cure, and that the disease must prove fatal. He
reduced dislocations, and set fractures, but clumsily and cruelly ; extracted

the foetus with forceps, when necessary ; and both used and abused the trepan,

employing it not only in depression and other accidents of the cranium, but

also in cases of headache, and other afi"ections, to which the operation is in-

applicable. In cases of empyema and hydrothorax, after ascertaining by
percussion that fluid was present in the cavity of the chest, he did not hesi-

tate to make an incision between the ribs
;
having allowed part of the fluid

to escape, he placed a tent in the wound ; and by withdrawing it regularly

once a day, the whole was ultimately evacuated. He seems to have been

perfectly acquainted with tetanus and spontaneous gangrene
;
observing,

that even minute wounds of tendinous parts, as the fingers and toes, some-

times produce convulsions which terminate fatally ; and that black spots on
the feet freq^uently increase to extensive gangrene, and incurable mortifica-

tions. Some of his practices have been long and justly exploded ; some have

been successfully continued ; and others have, after disuse, been revived as

modem inventions. For example, his method of ascertaining the presence

or absence of fluid in the chest was by percussion, and applying the ear to

the part ; thus foreshadowing the use of the modern stethoscope. One of

his modes of counter-irritation, we have seen, was by burning flax on the

part, as in the modem moxa. And he strongly recommends the production

of eschars on the back and breast in the earlier stages of pulmonary disease
;

thus anticipating the supposed valuable discoveries of a celebrated modem
charlatan. His wi-itings are elegant, and well repay a careful perusal. By
them he made posterity his debtor. But his contemporaries were not insen-

sible to his merits ; and endeavoured to reward them dm-ing his life. The
inhabitants of Argos voted him a statue of gold ; he was more than once
crowned by the Athenians

;
and, though a stranger, was initiated into the

most sacred mysteries of their religion—the highest distinction which they
could confer. After his death, universal and almost divine honours were
paid to his memory

;
temples were erected to him, and his altars covered

with offerings.

We have already seen that surgery had long been stationary before the
time of Hippocrates ; and it made but little advancement during many
succeeding generations. The Asclepiades had confined the knowledge of
medicine among themselves. Hippocrates, however, gave oral instructions

in anatomy, and the art of healing ; and thus disclosed its mysteries to the
world. But few of his disciples seem to have profited much by his liberality.
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One of them, his kinsman Ctesias, we are told, acquii-ed considerable renown
for his skill ; and having been taken prisoner by Artaxerxes Miiemon, in a
battle fought against his brother Cyrus, was successful in curing him of a
severe wound, and thus obtained favour with his captor.

Plato began to floui-ish about this time (n. o. 370). But though he was
connected with medicine, we cannot lay claim to him as eminent in surgery

;

and he was more famous for his philosophy than his physic. Perhaps the

most distinguished in surgery, among the more immediate successors of

Hippocrates, was Diodes Carystus. He devoted more attention to anatomy
than any of his predecessors ; was curious in bandaging wounds of the head;

and invented the bellulon, an instrument for extracting darts. (!!arrying his

surgery into the practice of medicine, he was not very happy in the result.

From observing that external wounds, abscesses, and inflammations, were

attended with fever, he supposed that general fever was uniformly occasioned

by one or more of these causes operating internally. He followed Hippo-

crates in practice, and, like him, cultivated his profession, " not for lucre

or vainglory, but from real love of the medical art, and a pure spirit of hu-

manity."

Praxagoras of Cos was the last of the Asclepiades who succeeded in

leaving a name behind him. As a surgeon he is reported to have been bold

in the extreme
;
incising the fauces freely, and excising portions of the soft

palate, in bad cases of cynanche ; and making incisions into the bowels to

remove obstructions, when milder measures failed. He is said to have been

the first to distinguish between arteries and veins, and to observe the pulse

as an index of the general system.

Aristotle, the celebrated preceptor of Alexander the Great, although not

strictly in the medical profession, was the promulgator of doctrines which for

a long time had a powerful eS"ect on medicine. While he followed out the

general principles of the healing art, and was curious in anatomical research

—giving the aorta its name, and shewing that all blood-vessels centre in the

heart—he seems to have disdained to meddle with the practical details, and

among the rest those of surgery.

On dismemberment of the vast empire of Macedonia, after the death of

Alexander the Great, learning took up its chief abode at Alexandria, under

the protection of Ptolemy Soter, (b. c. 300.) And here it was that popular

prejudice first gave way, and permitted the examination of dead bodies;

the greatest possible boon to the medical profession, inasmuch as it re-

moved what had hitherto been the most serious obstacle to its advancement

—ignorance of human anatomy. Herophilus and Erasistratus, the two great

heads of the Egyptian medical school, were the first who had an opportunity

of practising human dissection ; the bodies of criminals having been given

to them for that purpose. And they consequently, not only con-ected many

errors, but made numerous and important discoveries in anatomy
;
thus

imparting a fresh stimulus, and alFording a new and more solid basis, to both

medicine and surgery. By some they have been accused of carrying their

enthusiasm, in this inquiry, to such an extent as to " open the bodies of

living criminals, for the furtherance of their physiological views.' This,

however, is probably a mere exaggeration
;
originating in the horror with

which human dissection was at first regarded.

We find even these privileged men falling into most palpable mistakes.

For example, Herophilus plainly confounds the tendons and ligaments with

the nerves. Yet the fact tliat the names \vhicli ho giivc. to many parts, still
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remain in use, will of itself remind posterity how much they arc indebted to

him for his anatomical labours. He was likewise one of the greatest sur-

geons of ancient times
;

and, as well as Erasistratus, acquired as much

fame for brilliant cures as for anatomical knowledge. The surgical practice

of the latter was characterised by peculiar boldness and decision, and strongly

mai-ked with the failing of his time and school ; a love of multiplying and

inventing murderous implements, and a relentless use of them. " In schir-

rosities and tumours of the liver, he did not scruple to make an ample division

of the integuments, and try applications to that viscus itself. He followed

the same practice in diseases of the spleen ; which he regarded as of little

consequence in the animal economy." And perhaps he was right in his

supposition, though not in his practice. In cases of retention of urine, he

made use of the particular catheter which long bore his name.

Xenophon of Cos, said to have been a follower of Erasistratus, seems to have

been among the first who arrested hemorrhage from a member, by encircling

it tightly with a ligatiire. Mantius, a pupil of Herophilus, wrote a treatise

on surgical dressings, which he rendered complicated in the extreme.

Another, Andreas of Carystus, wrote on the union of fractured bones, and

invented several ponderous machines for reducing luxations of the femur.

Indeed, the surgeons of the Alexandrian school were all distinguished by the

nicety and comjjlexity of their di-essings and bandagings ; of which they

invented a great variety. Among them, as in the time of Hippocrates,

lithotomy was practised by particular individuals, who devoted themselves

exclusively to that operation. And we are told that one of them, Ammonius,
employed an instrument, by means of which he broke down stones in the

bladder
;
plainly anticipating Civiale, and furnishing a marked example to

the present age of the truth of Solomon's apophthegm, that " there is nothing

new under the s\m."* It is not improbable that some of their other practices

might have afforded eqxially striking examples of this sometimes unpalatable

truth. But unfortunately the greater part of the writings of the Alexandrian

school perished in the conflagration of the famous national library, in the

time of Julius Caesar ; a calamity, fraught with immense loss to the healing

art, as well as to almost every other branch of knowledge.

The arts and sciences followed the seat of empire, in its transfer to

Europe xmder Julius Cffisar ; and Rome became the grand centre of intellectual

illumination. Notwithstanding the shrewd sense displayed by the ancient

Romans in most matters, it is strange, yet true, that for centuries all ranks

of society, from the mere plebeian rabble to the censor, had entertained an
abhorrence of practitioners of medicine and surgery, and trusted for cures

to spells and incantations. Indeed, public edicts were issued, " discoui'aging

all countenance to the professed exercise of physic, and recommending faith

in traditionary prescriptions and religious rites." Cato the censor managed
the sick of his own family according to the terms of this edict, and gravely

* A curious illustration of this is given by Dr. James Johnson, in the narrative of his

visit to Pompeii. " The Dilator or Speculum, for which Mr. Weiss of the strand obtained

so much repute a few years ago, has its e.xact prototype in the Bourbon Jluseum at

Naples. The coincidence in such an ingenious contrivance would be absolutely mira-

culous ; but unfortunately there is a key to the similitude, which destroys the charm of
astonishment. A crafty Frenchman imitated from memory, and with some awkward
deviations, the Pompeian Speculum, and passed it olVas his own. Weiss improved upon
the Frenchman, and hit upon the exact construction of the original ! Many modern
discoveries may probably liavc originated in the same way."
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wrote down the words of incantation for curing dislocation or fracture. For
nearly the first six hundred years of its existence, Rome, accordingly, had
no regular practitioner of medicine. The first we read of was Archagathus,
a Greek, from the Alexandrian school ; who practised in Rome, chiefly as a
surgeon, during the consulates of Lucius .^milius and Marcus Livius. At
first, his surgical skill obtained for him no inconsiderable fame ; but the

ancient prejudice soon revived in full vigour. An enraged populace—per-

haps not without some reason, for he seems to have been particularly fond
of the knife and cautery—compelled him not only to suspend his practice

;

but, changing his original title of " healer of wounds" to that of " execu-
tioner," caused him to be banished from the Roman capital. Afterwards,

however, a native of Bithynia, assuming the name of Asclepiades (b. c. 96),

established himself in tolerable repute
; by virtue of insinuating manners,

shrewd common sense, and the performance of several fortunate cures " tuto,

cito, et jucunde." But with him we have little concern. For his sagacity

soon taught him, that it was essential to his welfare to avoid the unpopular

practice of surgical operations
;
and, accordingly, he confined himself entirely

to the apparently less hurtful administration of medicine. The only im-

portant traces of his surgical practice are, that in ascites he practised and
recommended discharge of the accumulated fluid, by minute punctures of

the abdominal parietes ; and that for quinsy, which term probably compre-

hended many of the various acute diseases of the throat now known and
distinguished, he not only employed bold blood-letting, local and general,

by the lancet and by cupping, but also had recourse to scarification of the

fauces, and even attempted laryngotomy. By novel and successful cures in

his medical practice, and frequent indulgence in skilful quackery, he obtained

gi-eat personal reputation ; and so far overcame popular prejudice, as to

establish a tolerably fair field in Rome for future practitioners. He was the

contemporary of Caesar, and the personal friend of Cicero. The latter is

eloquent in his praise
;
and, through him, seems to have formed a high

estimate of the medical character. " Nothing," says he, " brings men nearer

to the gods, than by giving health to their fellow-creatures." And it would

thus seem that, in his time at least, the ancient grudge against the doctors

had abated in Rome.

Among the disciples and immediate followers of Asclepiades, was Cassius,

described as latro-Sophista ; who left behind him several works on anatomi-

cal and surgical subjects. In one of the latter, he distinctly accounts for

injuries on one side of the head producing paralysis on the other, from

decussation of the nervous fibres ; a tolerable proof that he was not only a

good anatomist for the time, but also an observant practitioner.

Rome itself did not produce a single medical practitioner of any reputa-

tion, before the age of Aulus Cornelius Celsus
;
although he himself chooses

to be complimentary to some of his immediate predecessors, " Tryphon,

Euelpistus, and Meges, the most learned of them all. Celsus, the contem-

porary of Horace, Virgil, and Ovid, likened to Hippocrates for the quantity

of his sound practical information, and to Cicero for the elegance of his

style, lived in the reigns of Tiberius, Caligula, Claudius, and Nero ;
in the

beginning of the first century of Christianity, upwards of a hundred and fifty

years before Galen."* In his celebrated medical work, ho places great rc-

• A life of Celsus by Joannes Rhodius is subjoined to a .second edition of a work of

that learned Dane, entitled " Dc Acia Dissertatio, ad Cornelii Celsi mcntcni, qua simul

univcrsa Fibulas ratio explieatur." Ilnfniw, 1G72, 4to. We must likewise refer our
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liance on Hippocrates and Asclepiades, more particularly the latter, and

gives a complete and excellent digest of all the true medical and surgical

knowledge of his times
;
although it is not certain that he himself either

practised medicine or operated in surgery. " Of his surgical operations and

remarks, many are yet far from being obsolete, and impress us with a high

idea of his ingenuity and judgment. His mode of performing lithotomy,

(on the gripe) has been in recent times warmly defended by Heister, especially

as applicable to children. He describes the operation for cataract by de-

pression, and the method of forming an artificial pupil. The whole of his

account of injuries of the head is admirable, and evinces wonderful tact

and discrimination. His rules for distinguishing fracture, and for the

application of the trepan, have been highly eulogized ; nor is what he says

about contrecoups less accurate. He is the first who has remarked that there

may be rupture of a vessel within the cranium without fractui'e or depression."

And he is the first who recommended the application of ligatures to a

wounded artery, with a view of arresting its hemorrhage, after pressure has

failed. He improved amputation, an operation then not much in use ; and
recommended its adoption in cases of gangrene from external causes. He
is minute in his details as to the treatment of fracture and dislocation. His

description of carbuncle is good, and its treatment similar to that now pur-

sued
;
namely, free application of the strongest escharotics to the gangrened

part. He describes several species of hernia, and gives directions for their

reduction ; and also mentions the operation for hare-lip. " It would be

endless, however, to particularise. Whoever wishes to know the exact state

of surgical knowledge in the world at the time of the Cassars, may turn to

the pages of Gelsus, with hopes of gratification which will not be disap-

pointed."

He relates an interesting anecdote of Hippocrates, illustrative of his

abuse of the trepan. " Knowing and skilful as he was, he once mistook a

fracture of the skull for a natural suture ; and was afterwards so ingenuous

as to confess his mistake, and leave it on record." To this he adds, " This

was acting like a truly great man. Little geniuses, conscious to themselves

that they have nothing to spare, cannot bear the least diminution of their

prerogative, nor suiFer themselves to depart from any opinion which they

have embraced, how false and pernicious soever that opinion may be ; while

the man of real ability is always ready to make a frank acknowledgment of

his errors, especially in a profession where it is of importance to posterity

to read the truth ;" a moral which cannot be too often forced upon our
attention.

Aretseus, bom in Cappadocia, practised in Rome, probably about the

time of Domitian (a. d. 50-80.) He was the first who made use of blisters
;

using cantharides for that purpose. He brought the operation of broncho-

tomy into disuse
;
conceiving that the untoward symptoms of suffocation

were increased thereby, and that the wound was incapable of healing.

Dissection in his time was prohibited under the severest penalties. His
anatomical knowledge was therefore neither profound nor exact ; " never-

theless, he had the sound penetration to regard anatomy as the only legitimate

philological readers to "Jo. Baptistce Morgagni in Aur. Corn. Celsum et Q. Sor. Samo-
nioum Epistolse, in quibus de utriusque Auctoris variis Editionibus, Libris quoaue
manuscriptis, et Commentatoribus disseritur." Hngce-Com. 1724, 4to. The praenonien

of Celsus appears to have been Aulus, and not Aurilius, which is a " nomen gentile.

'

See Fabricii Bibliotheca Latina, torn. ii. p. 37, edit. Ernesti.

3 n
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basis on which either medical or surgical science could rest." Rufus, the
Ephesian, who seems to have lived in the time of the emperor Trajan, (a. d.

96-117,) was a zealous anatomist and surgeon ; and has left a treatise on
diseases of the kidneys and bladder. He tied an artery which liad been
wounded in venesection, and become aneurismal, at the bend of the arm.
From the time of Celsus, the aneurismal formations, if treated at all, had
hitherto been attacked exclusively by incision, and the actual cautery.

Heliodorus, the celebrated physician of Trajan, has left some excellent
observations on injuries of the head. Antyllus, by some said to have been
almost a contemporary, by others not to have flourished till a.d. 340, was a

zealous and successful surgeon. He boldly recommends bronchotomy, in

cases of threatened suffocation induced by disease of the throat
; and, in

inflammatory afi"ections of emergency, advises arteriotomy in preference to

venesection, showing that excessive loss of blood thereby need not be
dreaded—being readily prevented by dividing the artery completely across.

He continued the use of ligature, in the operation for aneurism, begun by
Rufus ; his method being to tie the artery above and below the tumour

;

then to incise the cyst, and procure its closure by granulation. He also

alludes to the operation for cataract by extraction ; which he, however, re-

commends very cautiously, and only when the cataract is small. He ob-

tained the radical cure of hydrocele, by free incision of the parts.

About the commencement of the second century, Archigenes the Syrian

settled in Rome ; and distinguished himself in both medicine and surgery.

His wi'itings, which were chiefly confined to the latter subject, are unfortu-

nately lost. Between Celsus and Galen, however, we meet with no great

Roman writer on medicine or surgery. These were among the last of the

liberal arts that were encouraged by the Romans ; and the proud patricians

refusing to educate any of their family to such a profession, the medical

practitioners of Rome were at first importations from Greece and Alexandria,

and afterwards self-educated slaves and freedmen.*

Claudius Galenus was born at Pergamus, in Asia Minor, in the 131st

year of the Christian era. After studying at Smyrna and Corinth, he

completed his medical education at Alexandria, and ultimately settled in

Rome ; where he soon obtained a great rei)utation, both as a successful prac-

titioner and as a public lecturer on anatomy. Professional jealousy of his

talents, however, drove him from Rome ; to which he did not return until

recalled by Marcus Aurelius. Shortly afterwards, he was appointed physician

to the young emperor Conunodus ; with whom, as well as with the public,

he rose to great favom-. A man of great erudition, brilliant genius, and

indomitable industry, he produced works which exerted a most powerful and

* On this subject, a remarkable controversy took place in England during the earlier

part of last century. It was occasioned by Dr. Mead's " Oratio Anniversaria Harvciana,

in Tlieatro R. Medicorum Londinensium CoUegii liabita, ad dium xviii. Octobris

MDCCXXiii. Adjecta est Dissertatio de Nummis quibusdam a Smyrnajis in Medicorum

honorem percussis." Lond. 1724, 4to. This was followed by a publication of Dr.

Middleton, " De Medicorum apud veteres Romanes Degcntium Conditionc Dissertitio

;

qua, contra viros celeberrimos Jncobum Sponium et Richardum Meiidium, servilem atque

ignobilcm cam fuisse ostenditur." Cantab. 172G, 4to. To tbis dissertation Dr. Ward of

Grestiam College publisbcd an answer in 1727 : Middleton published tlie first part of a

defence in 1728, and Ward having rejoined iu the course of the same year, his antagonist

prepared a second part, of which Dr. Heberden printed a few topics in 17C1, eleven years

after the author's death.
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extensive influence over medical practice. He has the merit of rescuing

medical inquiry from the chaos in which he found it, and restoring it to the

paths of light and nature. His fame indeed was so great as to prove, in one

sense, detrimental to the advancement of the medical profession ; inasmuch

as his opinions were received as oracular in the schools of all the civilized

coimtries, for no less a period than 1 300 years ; thus seriously retarding

further investigation. His works were both numerous and elaborate
;
but,

unfortunately, he seems to have been debarred from the study of the ground-

work of his profession, hiunan anatomy. His dissections appear to have been

limited to the simiaj and other mammiferous animals, as most resembling the

human structure
;
though on one occasion " he felicitates himself on the

opportunities he had enjoyed of examining two skeletons preserved in

Alexandria, and recommends all anxious to obtain a thorough knowledge of

osteology to repair to that city." In his early years he practised surgery

at Pergamus with marked success. But, in Rome, he seems to have confined

himself almost entii-ely to medicine
;
excepting the occasional performance

of phlebotomy. Probably the valorous Romans had not yet lost their hatred

and dread of the terrible operations of surgery. Like others, however, he

was still so much of a general practitioner, as to practise pharmacy as well

as medicine, with a little of surgery : and he himself informs us, that he

had a drug-shop in the Via Sacra. " He established two general principles

as the basis of all surgery
;

synthesis, or the reunion of parts
;

diaeresis,

or their complete division, as by amputation or extirpation. In four cases

he detected luxation of the femur backwards, a variety not mentioned by

Hippocrates ; and records two instances of spontaneous luxation of the same
bone. He also treats of more than one species of hernia. But although in

his writings we meet with a few bold chirurgical attempts, as in the appli-

cation of the trepan to the sternum in a case of empyema
;
yet it must be

confessed, that by far the gi'eatest part of his surgery seems to have been

confined to fomentations, ointments, and plasters, for external affections
;

together with the art of bandaging, a love for which he necessarily acquired

at the Alexandrian schools ; and the employment of complicated machinery

in fractui-e and dislocations." His researches were not limited to medical

science, but comprehended literatui'e and philosophy.*

The early Christians are alledged to have unfortunately injured medicine

and sxirgery, by attributing to martyrs and their relics the power of healing

wounds and curing diseases ;
" acknowledging the active interference of

demons and blessed spirits in the affairs of men, and leaving true philosophy

in total abandonment."

A Cimmerian gloom was now fast overspreading the world, by which

science and art were destined to be long obscured
;

and, shortly after the

time of Galen, we accordingly find the medical, along with the other sciences,

encompassed by the dark clouds of ignorance and barbarism. One or two

names, however, occuj worthy of notice ; but more from having preserved

than advanced medical knowledge. Oribasius, a pupil of Zeno, lived in the

* Here we must refer our classical readers to a most important collection published

under the title of " Medicorum GrDecorum Opera qua; exstant. Editionem curavit D.

Carolus Gottlob Kulin, Professor Physiologia; et Pathologias in Literarum Universitate

Lipsiensi Publicus Ordinarius." Lipsiai, 1821-30, 20 torn. 8vo. Three of the volumes

are each divided into two parts. This collection includes the works of Hippocrates,

Aretjeus, Dioscorides, and Galen. Dioacoridcs was edited by Sprengel, and the otlier

writers by Kuhn.
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time of the emperor Julian (a.d. 350), whose friendship he enjoyed ; and
became a celebrated practitioner, as well as of great importance in the state.

His works are principally compilations, though judicious and useful. His
surgery is marked with timidity

;
discouraging operations, except in most

extreme cases ; and is chiefly confined to unguents and embrocations. He
abstracted blood locally, by making deep and extensive scarifications, or

rather incisions, with a knife ; a proceeding somewhat resembling the im-

portant modem improvement in the treatment of erysipelas, but adopted
under diflTerent circumstances, and with other objects in view.

During the fifth century, the west was repeatedly invaded by the Huns,
Goths, Alans, and Lombards. Science greatly suffered in consequence ; and
no name worthy of remembrance is to be found, until, about two centuries

after Oribasius, appeared Aetius (a.d. 550), a native of Amida, and a pupil of

the Alexandrian school. " His surgical writings are copious and valuable.

His opinions were guided by experience, and his methods of management
and cure are characterised by much caution and discrimination. We find

a variety of surgical queries and suggestions, which had escaped Celsus and
Galen ; as well as the description of several diseases which have been omitted

by Paulus iBgineta. He recommended and practised scarification of the

legs in anasarca ; and made free use of both the actual and potential cauteries.

He cut out hemorrhoidal tumours
;
operated for aneurism ; tried to dissolve

urinary calculi, by the administration of internal remedies ; and has given

a series of interesting chapters on inflammation of the intestines followed

by abscess, on encysted tumours, on the varieties of hernia, on diseases of

the testicle and castration, on the pricks of the nerves and tendons, and, in

fact, on almost every important branch of sui-gical knowledge. If, mixed

up with these, we find some things which the matured experience of ages

has abolished, it is less to be marvelled at, than that surgery was already

enriched with so many valuable facts and observations." He makes no re-

ference to the reduction of fractures and dislocations, whence it has been

plausibly inferred, " that in all likelihood quacks were at that time in com-

plete possession of this branch of practice. Better were it for society that it

was quite out of their hands now !" He seems to have been the first to open

up a field of medical inquiry, which has since been so successfully cultivated

—the nature and composition of urinary calculi. He appears also to have

turned much of his attention to diseases of the eye ; and is the first who

speaks of the dracunculus or Guinea worm.

Alexander of Trallis, a famous physician in the time of Justinian, about

the middle of the sixth century, was an author of more originality than

either Oribasius or Aetius. He wrote on diseases of the eye, and on fractures.

But both treatises have been lost ; which is the more to be regretted, as,

with this exception, he confined himself entirely to internal disease.

The celebrated Paulus .<Egineta, also of the Alexandrian school, lived

about the middle of the seventh century, and made both large and valuable

contributions to surgery. He frequently performed the operations which he

describes ; and abandoned the labours of the mere theorist, for the more

valuable results of practical observation and experience. " His sixth book

has been considered by many, and not without reason, as the best body of

surgical knowledge, previous to the revival of letters." Ho recommended

bleeding from the immediate neighl)ourhood of the part aflxicted, in pre-

ference to general blood-letting, because more eflfectual ;
and, for the like

reason, opened the temporal artery in cases of very .severe ojjhthalmia. He
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had recourse to copious venesection, with the view of accelerating painful

descent of calculus in the ureter. He opened internal abscesses by caustics,

and defined the points at which he thought it advisable to perform para-

centesis in the different alleged species of ascites. In lithotomy, having

first endeavoured to ascertain the situation of the calculus by the rectum,

he made his incision, not in the centre of the perineum, as recommended by

Celsus, but to one side of the raphe, as is now practised. Of the impropriety

of extensive incision of the bladder, he seems to have been well aware ; di-

recting that the external woimd should be much freer than the internal,

and that the latter should be in extent merely sufficient to permit the pas-

sage of the stone. AVhile Celsus limited the operation to patients between

nine and fourteen years of age, he sanctions its performance after the age

of puberty ; but admits that the chances of success increase with the youth

of the patient. He described more than one variety of aneurism, pointing

out those cases in which he thought it advisable to attempt a cure by
operation ; and extended this to the aneurisms of the bead and joints,

excepting only those of the groin, arm-pit, and neck, instead of confining it

to the tumours of the arm alone, as had been done by Aetius. All aneurisms,

excepting aneurism by anastomosis, which he clearly and accurately dis-

tinguished, he conceived to originate in ruptore of the coats of the artery.

He performed extirpation of the mamma, by crucial incision ; and practised

both laryngotomy and tracheotomy. He is the first who seems to have per-

formed the latter operation, as a means of carrying on respiration duidng

occlusion of the larynx ; but naturally enough, falls into the error of trans-

verse instead of longitudinal incision. He describes different species of

hernia, and did not hesitate to operate when the tumour became strangulated.

He is also the first who treats of fracture of the patella. He was pre-eminent

as an accoucheur, and was the originator of the obstetric operation of

embryotomy.

From the time of Paulus, we find no Greek or Roman surgeon of note,

until the appearance of Actuarius ; a Greek, who practised with great dis-

tinction at Constantinople, probably about the beginning of the twelfth

century ; but at what exact period it is impossible to ascertain. Among
his writings are found several surgical treatises, which, however, possess no
greater merit that as compilations from previous authors.*

Having thus traced siu'gery from its origin, through the Egyptian, Greek,

and Roman dynasties, we come to notice the prolongation of its feeble existence

in Arabia.t From Alexandria, captured by the Saracens under Amrou in 640,

knowledge was gradually commimicated to Arabia. Its people became ac-

quainted with medicine through the medium of translations of the Greek

* Mr. Francis Adams, a very erudite surgeon, practising in the vicinity of Aberdeen,

has published the first volume of " The Medical Works of Paulus ^gineta, the Greek
Physician, translated into English : with a copious commentary, containing a compre-

hensive view of the knowledge possessed by the Greeks, Romans, and Arabians, on all

subjects connected with medicine and surgery." Lend. 1834, 8vo. And the whole works
of Paulus have been published, under the editorship of Mr. Adams, in three volumes

;
by

the Sydenham Society ; 1841-47.

t Le Clerc, Ilistoire de la Medicine. Geneve, 1696, 8vo. Amst. 1723, 4to. Freind's

History of Physick, from the time of Galen to the beginning of the sixteenth century.

Lond. 1725-6, 2 vols. 8vo. Le Clerc only continues the historj- till the age of Galen.
The literary history of the Greek physicians may be sought in the Bibliotheca Grceca of
Fabricius.
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authors
; and the " seat of learning was transferred, for a time, from beneath

the shadow of the Cross to the empire of the Crescent ; from the classic

shores of Italy and Greece, to the warlike followers of Mahomet, and the
fiery descendants of Ishmael." Many valuable manuscripts, rescued from
the savage destruction of the Alexandrian library, were carefully transcribed

or translated into the Syriac or Arabic languages, and dispersed in various

directions. The first Arabic translation was made about the year 683, by
Maseijawaihus, a native of Syria ; but the most eminent in this labour was
Honain, called, by way of eminence, " the translator," a Christian, born at

Hii-a in 764. Towards the end of the eighth century, a college was founded
at Bagdat by the caliph Almansor ; and there medicine obtained a per-

manent footing, under the fostering care of the far-famed caliph Haroun
al Raschid. Public hospitals and laboratories were founded by him for the
benefit of students ; who are said to have amounted at one time to no fewer

than six thousand, consisting chiefly of Christians banished on account of

their religion. And the caliph Almamon surpassed even his predecessors in

munificent patronage, extended to every department of art and science
;

and in unwearied exertions to restore and propagate the various branches of

learning. By supplication he prevailed upon the Grecian emperors to send

him many works in philosophy
;
and, employing the best interpreters to l)e

found, he ordered all these books to be translated, and encouraged the in-

dustrious study of them by his own personal example. The medical school

at Jondisabour, the capital of Chorassan, established by Sapores the First as

early as the end of the third century, had by this time risen to great celebrity;

and from it Rhazes, Hally Abbas, and Avicenna derived their medical

education. Mesne lived during the caliphate of Haroun al Raschid, in the

end of the eighth century, and Seraphion during that of Almamon about

a century later ; both eminent medical men in their time, but both pure

physicians.

The first Arabian worthy in the surgical department was the celebrated

Rhazes, who presided over an hospital at Bagdat in the end of the ninth

and beginning of the tenth centuries. His works are not remarkable for

anatomical knowledge ; which is not surprising, since the study of anatomy

was strictly forbidden by the Mahommedan religion ; and consequently the

Arabians had to rest contented with the writings of the Greeks on that subject.

" One of their religious prejudices against dissection was, that the soul did

not instantly forsake the body, but lingered in some particular portion of it

for some time after apparent dissolution, so that the dismemberment of it

might be a species of hideous martyrdom ;" a very sufficient reason why the

professor of such a belief should strenuously object to the anatomization of

himself and his friends. Rhazes is the first who has described spina ventosa

and spina bifida. Of the real nature of the latter, however, he does not

seem to have had any clear idea. Regarding cancer, he advised that the

knife should never be used, except when the disease was limited, and the

whole tumour could be completely removed
;
condemning the opposite

procedure, as cruel and unavailing ; an opinion which after experience has

shown to be most just and true. In bites from rabid animals, ho first

cauterized the wounds, and then prescribed emetics to expel " the black

bile," an evacuation considered most essential to the cure. His account of

hernia is better than any to be found in the Greek writers. His works on

surgery, however, are little more than compilations from Hippocrates, Ori-

basius, Aetius, and Paulus. His confidence in occulisiu docs not seem to
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have been great ;
for, having iu his old age become blind from cataract, he

could not, though urged, be prevailed upon to undergo an operation for its

removal. Iu his time, lithotomy, and some other operations, seem to have

been entii-ely in the hands of juggling impostors.

Hally Abbas, sm-named the Magician on account of the extent of his

knowledge and acquii-ements, lived in the end of the tenth centui-y. His

great work, the Al-meleky, wi-itten about the year 980, is, in its anatomical

and physiological department, a mere transcript from the Greeks ;
and his

surgery possesses but few peculiarities. " From the idea that caustics were

efficacious when the redundancy of the humours flowed to a particular part,

he recommended theii* application for the cure of hydrocele. In the man-

agement of dropsical aftections, his attention was always dii-ected to the

remote causes ; and he preferred puncturing in the linea alba, a little below

the imibilicus, for the relief of ascites."

Avicenna, who divides with Rhazes the honour of having first introduced

chemistry into physic, flourished later than the two preceding Arabians.

He was tenned, in his day, the Prince of Physicians ; and seems to have

been regarded as almost miraculous, for the extent and variety of his know-

ledge. He was born in 980, and died in 1036 ; without a rival, either in

the medical profession or in general science. In his great medical work,

the Canon, the surgical department is not altogether forgotten, but holds a

second place to physic
;
indeed, before the appearance of Albucasis, surgery

seems to have been all but extinct amongst the Arabians. He has dis-

tinguished between closure of the pupil and cataract ; and in operating for

the latter recommends depression ; extraction he considers a very danger-

ous experiment. It is probable that to him we owe the first use of the

flexible catheter, as also of the instrument commonly known as Hey's saw.

His works are said to have remained the oracles of medical knowledge for

nearly six hundred years.

Albucasis, who died in 1122, exerted himself more than his predecessors

in behalf of svurgery
;
which, by his own account, he found in a most de-

plorable condition ; and he is chiefly distinguished as a surgical writer.

Cauteries and caustics seem to have been his favourite remedies ; and he
becomes eni'aptured when speaking of the " divine and secret virtues" of fire

surgically employed. The actual cautery he looked upon with veneration,

and describes more than fifty afiiections in which his experience had found
it beneficial. He is minute in his directions for its application, and forbids

its use, " except by persons acquainted with the anatomy of the frame, and
the position of the nerves, tendons, veins, and arteries ;" from Avhich latter

circumstance, some idea may be formed of the extent to which he himself

was in the habit of roasting his unfortunate patients. He checked arterial

hemorrhage by his favourite method of cauterization ; but also employed
styptics, as well ag complete division of the vessel, and ligature. He is

supposed to have been the first to remark, that it is by the formation of a
coagulum in the orifice of an artery that its calibre is closed and hemor-
rhage arrested. He has described a particular instrument of his own for

the cure of fistula lachrymalis, and the needle used by the surgeons of Irak
for cataract. He speaks of operating for the relief of hydrocephalus, but
the success of the practice does not seem to have been greater then than in
its revival in our time ; for he confesses that he knew of but one successful
case, and therefore does not recommend the operation. He seems to have
been conversant with the mode of removing tumours by ligature, Avhen the
knife is inexpedient

; he advises amiiutation in gangrene of the extremities
;
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and is the first who has described the mode of extracting calculus by incision,

in the female. His method of lithotomy resembled that practised by Paulus
-iEgineta

;
and, like him, he seems to have been bold in puncturing and

excising the tonsils, in removing the uvula when obstinately relaxed, and in

extracting polypous tumours from the fauces. He mentions bronchocele as

occurring most frequently among women
;
but, fond of the knife and cautery

as he was, he does not seem to have employed either for the removal of that

tumour. Indeed, he tells us of " an ignorant operator who," in attempting

extirpation of a bronchocele, " by wounding the arteries of the neck, killed

the patient upon the spot." He invented the probang, for dislodging foreign

bodies from the gullet ; and in wounds of the intestines practised union of

the divided parts by suture, more than once with success. Though thus

bold in his operations, and, like all the Arabians, too fond of the employ-

ment of instruments, he was not however without judgment and caution.

For example, he condemns tracheotomy as worse than useless, when the in-

flammatory affection of the windpipe is acute, and has extended to the

bronchi ; an opinion which is acknowledged as true, though unfortunately

not always followed in the present day. And he exceeds even Rhazes in his

dislike to operative interference with cancerous tumours, declaring that he

never either cured, or saw cured, a single instance of that disease ; a con-

clusion too nearly consistent with the history of that most implacable malady,

in all succeeding ages. His remarks on abscesses are most judicious ; direct-

ing particular attention to their situation, and recommending their being

early opened, whether " matm-ed" or not, when in the neighbourhood of

joints or other important parts, which would be injured by their continu-

ance ; a rule of practice which, if more faithfully followed, would materially

diminish the number of diseased joints and bones. He also advised what

has since been so much insisted on by Mr. Abernethy, that when the abscess

is very large, its contents should be evacuated by degrees. He is the only

one, among the ancient writers on surgery, who has described the instruments

used in each particular operation.

Avenzoar, a Spanish Arab, practised physic with distinction, about the

beginning of the twelfth century, at Seville in Andalusia. He describes

inflammation and abscess of the mediastinum, from which he had himself

suffered ; and mentions a case of abscess of the kidney, from which fourteen

pints of matter were evacuated. He speaks of bronchotomy as expedient in

dangerous cases of inflammation of the tonsils
;
and, in stricture of the gullet,

proposes three modes of treatment ; the occasional passage of a tin or silver

tube ; the use of a milk bath, that nutritious particles may be taken up by

the pores of the skin ; and the injection of nutritious fluids by the rectum.

He also details cases of " rupture, fracture of the hip-bone, wounds of the

arteries and veins, tumours, and other varieties of surgical disease, which he

appears to have understood well, and treated with discretion." He does

not complain, like Rhazes, that lithotomy was in the hands of mountebanks ;

but tells us that the Arabians then reckoned such operations " filthy and

abominable, and unfit for any man of character to perform ;" and held that

" no religious man, according to the law, ought so much as to view the

genitals."

The brightest name in the history of Arabian philosophy is that of

Averrhoes, the pupil of Avenzoar ; born at Cordova about the middle of the

twelfth century, and said to have died in the year 1206. But he cultivated

the study of medicine only as a branch of general philosophy ;
and surgery

he seems to have altogether neglected.
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Such were the Arabians. Of these, Albucasis was the most famous in

surgery ; as Celsus had been among the Romans, and Pavdus jEgineta among
the Greeks. But even he could not escape the unfortunate failing of the

Saracenic school ; endless invention of manifold and complicated instru-

ments
;
attaching far too much importance to the mechanical part of their

profession ; and mistaking the inspiration of terror, and infliction of cruelty,

for energetic and judicious surgery. In order, for example, to arrest hemor-

rhage from a wounded surface, if time pressed and assistants were scarce,

it was not uncommon to dip the part into boiling pitch ; a liquid which was

then dignified with the appellation of a styptic. They, however, systemati-

cally divided physic, surgery, and phamiacy, into three distinct professions
;

and so, by commencing the division of labour, may be considered as having

done something, not unimportant, towards the ultimate advancement of

medical knowledge. " The last traces of theii" intellectual illumination

appeared among the Spanish Moors in the thirteenth century, when the

Christian arms having become more and more powerful, they were compelled

to substitute the field for the study—the sword for the pen—and, before an

overwhelming opposition, were at length driven from a region whose fields

they had tilled, and whose olives they had gathered, for a thousand years.

With the decline of the Saracenic school, the daylight of science went down
over the nations ; and an intellectual darkness, which endured for three

hundred years, enveloped the general face of society. All the fountains of

science were dried up, and the world seemed retrograding into the unillumined

chaos of ignorance."*

A knowledge of the Greek and Arabian systems of medicine was intro-

duced into Italy, at Salerno, in the beginning of the eleventh century ; and

this school soon rose to celebrity as a seat of medical learning. In the time

of the Crusades, Salerno was a place of great resort for warriors of all nations

passing between Europe and Palestine ; and by these wanderers, on their

return, the light of medical science was thence slowly conveyed over Em-ope.

It obtained the privileges of a university ; but the medical school of Salemo

did not long retain its high reputation. In modem times, it is chiefly

remembered on account of the Regimen Saiiitatis Salernitanum ; a singular

production, of which more than one hundred and sixty editions are known
to have been published. Though written in the name of the Schola Saler-

nitana, it has generally been ascribed to Joannes de Milano. The English

king to whom it is addressed is supposed to have been Robert of Normandy,
whose claims to the English crown were recognised by some of his contem-

poraries. The poem opens with these lines :

—

Anglorum Regi scripsit Schola tota Salerni.

Si vis incolumen, si vis te reddere sanum,

Curas tolle graves, irasci crede profanum,

Parce mero, coenato paruni, non sit tibi vanum
Surgere post epulas, somnuin fuge meridianum,

Non mictum retine, nec comprime fortitur anuiu.f

In the twelfth century, the Jews practised medicine, not only among

* Moir'a Outlines of the Ancient History of Medicine. Edinb. 1831, 16mo. Of this

excellent work we have not scrupled to make free use in the course of the preceding

observations.

•f-
Regimen Sanitatis Salernitanum : a Poem on the Preservation of Health, in rhyming

Latin verse, addressed by the School of Salerno to Robert of Normandy, son of William

the Conqueror, with an ancient translation ; and an introduction and notes by Sir Alex-
ander Croke, D.CL. and F.A.S. Oxford, 1830, 12mo.
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their own tribes, but also among tlie Moors and ChriBtians ; and though,
like all others of this age, merely treading in the beaten track of the Greeks
and Arabians, yet, from their superiority in such learning, they came to be
reputed the most skilful practitioners. About the middle of that century,

as has ah-eady been stated, surgery was completely separated from j)hysic.

by the edict of the Council of Toui's
;
prohibiting the clergy,* who then

shared with the Jews the practice of the healing art in Christian Europe,
from in any way causing the effusion of blood, at least as a means of curing

bodily ailment. Surgery was in consequence abandoned to the uneducated
laity, and sank to a deplorable state of prostration. It became a mere matter
of plasters and unguents ; and if any thing happened to be witten on the

subject, it was but a bad compilation from the Arabians.t We shall, how-
ever, notice some of the more remarkable events in connection with it, during
its temporary abasement.

In the year 1271, the foundation of the College of Surgeons at Paris was
laid by Pitard ; a surgeon of eminence in those days, and whose enthusiasm
effected something towards raising his humbled profession. About the

same time lived Gulielmus de Saliceto, a professor at Verona ; said to have

been " a powerful man" in both surgery and medicine. He seems to have

earnestly dissuaded men from the copying and study of books, in preference

to practical experience ; and he himself set a better example. In our own
country, Gilbertus Anglicanus is the first name connected with surgery ; but

he seems to have been little more than a compiler from the Arabians. He
lived about thebeginningofthefom-teenth century

;
and, shortlyafter him,ap-

peared John of Gaddesden ; author of the Rosa Anglica, and said to have been

an erudite and ingenious man, as well as a skilful practitioner. About the

middle of the fourteenth century, Guy de Chauliac practised mth renown at

Avignon, and is " accounted one of the revivers of the languishing art."

The amputating knife was held in but slight esteem by him, as will after-

wards be shewn. In his Chirurgia, a history of the state of surgery in his

day,t we find the first mention of the CEesarean operation. Contemporary

with him was John of Ardem, an English surgeon. He wrote with simplicity

and honesty, and may be regarded as a reviver of surgery in that country.

In his practice he was peculiarly successful in the treatment of fistula in

* The early clergy claimed the practice of medicine, as their peculiar privilege, aiid

using it chiefly as a means of personal power and gain, disgraced it by ignorance, char-

latanry, and imposture. It was to check this that the Roman Council, assembled by

Pope Innocent II. in 1139, threatened with the severest penalties those monks and canons

who applied to the practice of medicine ;
" neglecthig the sacred objects of their own

profession, and holding out the delusive hope of health in exchange for ungodly lucre."

But even this, though followed by the more peremptory edict at Tours in 11G3, whcn^

Alexander III. presided, did not make them altogether forego what they found so con-

venient and profitable. It was necessary to repeat the edict m 1179 and 121C; but not-

withstanding, the monks continued still to practise physic, and it was chiefly by their

evil influence that the School of Salerno was brought to decaj'.

f The writers of that age were aptly termed by Severinus, Arabistac.

X Some idea may be formed of the languishing state of surgery at this time, from his

division of the surgeons into the following five sects :—The first applied cataplasms indis-

criminately to every description of ulcer and ivouiul. The second in similar crises em-

ployed wine only. The third used immolient ointments and plasters. The fotirlh,

chielly military surgeons, promiscuously employed oils, wool, potions, and charms. The

lifth, " consisting of ignorant practitioners and silly wouieii, had recourse upon all occa-

sions to the saints, praised each other's wrilMig.'< perpetually, and followed each other in

one undeviating track like cranes."
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ano, and thereby acquired a great reputation. He also unproved both the use '

and the construction of the trepan
;
adding the central pin, and limiting the

opeiiition to the severe forms of injury of the head. Valesco de Taranta, a

Portuguese, practised at Montpellier, and wrote on surgery in the beginning
!

of the fifteenth century. He was the first who proposed the cure of cancer

by the application of arsenic. About the middle of the same century,

lithotomy, the practice of which had hitherto been confined to itinerant and
j

ill-informed operators, was restored to the regular profession by Germain
j

Colot, a French siu-geon, high in favour with Louis the Eleventh. He first

contrived to witness the operation by the itinerants, then practised it on the
j

dead body, and at last performed it successfully on a condemned criminal
j

who happened to be afiiicted with stone, and who consented to undergo the I

operation on condition of being pardoned if he survived. His success, in I

having thus doubly saved life, obtained for Colot much renown ; and litho-

tomy ever after continued a regular part of surgical practice.*

The fifteenth century contains other two events important to surgery ; the

discovery of the art of printing, about the year 1450, which gave a new
impulse to science and literatui-e, by rendering the acciunulated stores of

knowledge more accessible ; and the alleged importation of the venereal

disease from America, by the first discoverers of that continent, giving the

small pox as if in exchange, about the year 1493. "j" In this centiary also

the Turks captured Constantinople, thus overthrowing the last remains of

the Eastern empii'e ; and by the multitude of Christians who fled from that

city, many manuscripts of the Greek medical writers were brought to Italy,

and their contents thence slowly disseminated over Europe.

Hitherto, sm-gery can scarcely lay claim to an actual revival. Occa-

sional attempts had been made to raise it from its low position, but all

proved abortive. At length, however, in the beginning of the sixteenth

century, the practitioners of the healing art were happily convinced that

the observation of natiu-e was superior to compilation from the ancients,
I

whether Arabian, Roman, or Greek
;
they consequently ceased to tread

blindly and servilely in the footsteps of their predecessors, and a new era

* In the beginning of the sixteenth century, cutting upon the staff was introduced by
'

Johannes de Romanis and Marianus Sanctus, and very successfully followed by Laurence

Colot, a descendant of Germain.

+ The first author who clearly describes the venereal disease is Marcellus Cumanus,
who wrote iu 1495. It was not till 1530 that Fracastorius wrote his celebrated poem De

j

Morho Gallico, in reference to whicli it has been said that the chaste and classic elegance
J

of its language was worthy of the best days of imperial Rome, and the mellifluence of its I

versification hardly surpassed by the bard of Mantua himself. By G. Torella, physician *

to Pope Alexander the Sixth, we are informed that the insane abuse of mercury as a '

means of cure was not quite a universal practice on the outbrealc of the disease; for, in

describing some particular forms of mercurial ointment, he himself states that " they de-

stroyed an infinite number of people, who in this case did not die, but were downright
killed ; and these bold empirics must give an account, if not in this, in the next world, of

their practice, and be drowned in tlie pit of repentance." It is but very lately that the
" pit of repentance" ceased to be useful under very similar circumstances. That the i

venereal disease existed, however, in Europe, centuries before the return of Columbus
from Spain, seems sufficiently established by reference to the earlier authors ; Albiicasis

and Avicenna mention ulcers and warls upon the penis; fiulielmus dc Saliceto, 1280,
treats of buboes caused by disease of the penis from impure intercourse ; and both Valesco
and John of (4ad<lesden (i;jOy-1320) mention pustules and ulcers of the penis from a
.similar cause.

I
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arose to the profession. About the same time Vesalius gave birth to

anatomy, properly so called ;* illuminated by which science, surgery be-
came a worthy object of pursuit to men of talents and education

; and, under
their cultivation, it was gradually raised to an enlightened and liberal pro-

fession.

The most conspicuous name, in this new era of surgery, is that of

Ambrose Pare, a Frenchman. In this country, surgery was then sadly

depressed ;
having retrograded since the time of John of Ardern. Its list

of practitioners comprised barbers, farriers, sow-gelders, cobblers, and tinkers;

and it is not matter of surprise that from among these no name has been
handed down as worthy of remembrance. The combination of the practice

of surgery with the more harmless manipulations of the barber, was not
confined, however, to this island ; but existed also in France, and continued

in both countries for upwards of two hundred years. The great Pare does

not reject the appellation of barber-surgeon, as applied to himself ; nor does

he seem to think that there is anything derogatory in the title. He was
surgeon successively to Henry the Second, Francis the Second, Charles the

Ninth, and Henry the Third, of France ; and followed the French armies in

all their campaigns, down to the battle of Moncontour in 1569. His conse-

quent experience of gunshot and other wounds, on the field of battle,

naturally directed his attention to the subject of hemorrhage. And it is to

him that we owe the revival and improvement of the method of an-esting

bleeding from arteries by ligature, and discontinuance of the cauteries and

styptics
;
which, to the disgrace of surgery, had hitherto been in exclusive

use for this purpose. Yet so averse are mankind to abandon their ancient

customs, that the improvement of Pare was not sanctioned till after much
abuse and persecution, directed both against himself and his discovery

;

indeed, so bitter and unrelenting were his jealous brethren, that he was

compelled, for his own safety, to adduce garbled and incorrect extracts from

Galen and other ancients, in proof that to them, and not to him, the inven-

tion was to be referred. So far, he was less in error than he himself

supposed ; for we have already stated that he has merely the merit of

reviving the use of the ligature.t Celsus distinctly advises its employment,

when pressure fails to stop arterial hemorrhage ; and Albucasis sometimes

condescended to use it, instead of his favourite cautery and cruel styptics.

But so little had surgeons in general profited in this respect, before the

time of Pare, that amputations usually proved fatal
;
partly on account of

the hemorrhage, partly in consequence of the severe measures employed for

its arrest. We find Guy de Ghauliac asserting that it was better " to let

the limb di-op off, than to cut it off ;" and his own operations consisted in

placing pitch plasters very tightly round the joint, and thus causing the

limb to mortify.

Pare was amply repaid, by future fame, for the opposition which he had

at first sustained. He rose to an unparalleled height of popularity with the

army, by whom he was absolutely adored. On one occasion, his mere pre-

• A little later in the century, Fallopius taught imatomy at Pisa, and Eustachius at

Rome, and to their elTorts, as well as to tliose of Vesalius, the advancement of that science

is much indebted. Fallopius died in 15G3 ; Eustachius in 1574.

+ As an example of how little the hint of Celsus was attended to, we may mention,

that Procopius relates how Artabazcs perished of a wound in the neck, " the arterj- of

the neck having been cut through, so that tlie blood could not be slopped." Their eauterio.'!

and .styptics had no cfTcct on the carotid, or its larger trunks.
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sence, among the gan-ison of a beleaguered city about to capitulate, reani-

mated the troops to such an extent, that their resistance became more

energetic than before, and the besieging army perished beneath the walls.

By his sovereigns he was also highly esteemed. From the general massacre

on the fearful night of St. Bartholomew, he was rescued by the personal

exertions of Charles the Ninth ; his great merits being appreciated even by

that weak and ciaiel monarch. But he was not content with the respect and

praise of his contemporaries ; his writings, the result of great experience and

accurate observation, freed from the yoke of authority, and digested by
genius of a high order, have rendered him immortal. He was the first to

use the twisted suture in hare-lip, and similar wounds ;
copying the mode

of application from the manner in which the ladies and tailors of the day

wound the thread round the needle, and thus carried both safely in their

cuffs or caps. His works, first published in 1535, and afterwards more fully

in 1582, exerted a most powerful and beneficial influence upon his profession.

The influence was not, however, immediate
;

for, at his death, the light he

had shed was for a time obscured
;
surgery reverting to the state of degra-

dation in which he found it, in consequence of its baneful association with

barberism. Pigrai was his successor, but an unworthy one : endeavouring

to follow the footsteps of his master, he obscured and almost effaced them.

The most interesting of Fare's surgical treatises is that on gunshot wounds
;

a class of injuries then of recent introduction, and little understood. The
murderous cannon and firelock had not been long in use.

In the seventeenth century, surgery again revived
;
resuming the impulse

which the genius of Pare had imparted. Italy produced Caesar Magatus,

who simplified, and consequently must have improved, the treatment of

wounds ; the never-to-be-forgotten Tagliacotius, with his rude repairs of the

human face ; and Marcus Aurelius Severinus, a skilful and intrepid operator.

At the end of the sixteenth, and beginning of the seventeenth centuries,

Padua was favoured with Fabricius ab Aquapendente ; the preceptor of

Harvey, a most distinguished physiologist, and the most eminent surgeon

of his time. His Opera Chirurgica passed through no less than seventeen

editions, and contain not only an excellent digest of surgery as it then was,

but also many improvements of his own. To him we are indebted for the

modem Trephine, and for the use of the tube after tracheotomy.

About the middle of the seventeenth century, arose the true father of

British surgery ; our own Wiseman, the Pare of England. One or two
English names are to be found before him : William Clowes, a military

surgeon of some eminence, attended the Earl of Leicester's army in the Low
Countries, and wrote on gunshot wounds ; and Lowe, a Scotchman, gave to

the world a Discourse on the whole art of Chirurgery, dated 1612; but
Wiseman, doubtless, is the first Briton worthy of note in surgery. He was
serjeant-surgeon to Charles II., and amidst the horrors of the civil wars, had
ample scope for the study of his profession. His surgical works, consisting

of eight treatises, dated 1676, contain much information ; at that time most
valuable, and still amply rewarding an attentive perusal. In military prac-

tice, he strongly advocated immediate amputation, " while the patient is

free of fever," in the case of such injuries as rendered preservation of the

member improbaVjle ; of course allowing the primary shock of the accident

to be past ; a point of practice which long discussion in after years served
but to confirm. It was not till his time, that surgeons ceased to believe

that gunshot wounds were necessarily envenomed by the powder and ball,

and had to be treated accordingly with potent and cruel dressings.
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The immortal Harvey, contemporary with Wiseman, cannot, perhaps, be
classed among the eminent surgeons

;
having principally conlined himself to

anatomy and physiology. Yet he is inseparably coimected with that science,
by his discovery of the circulation of the blood ; a discovery which has done
so much for the advancement of all medical knowledge, but of surgery in
particular. James Young, a surgeon in Plymouth, may be said to have
been also contemporary with Wiseman

;
having written in 1G79. He is the

first who proposed amputation by a flap ; an improvement to which two
French surgeons, Verduin and Sabam-in, lay claim ; and he is also the first

who recommends limited compression of the main artery in amjjutation.
Germany boasts of several eminent surgeons of this time

; Fabricius
Hildanus, a most successful practitioner, and author of a surgical treatise,

dated 1641 ; Scultetus, author of the work, celebrated for its horrid array
of lethal weapons, called Armamentarium Chirurgicum, 1653 ; and Pur-
mann, who displayed too great an attachment to the dangerous representa-
tions of Scultetus. Heister, a professor in the University of Helmstadt,
wrote a system of surgery ; which has been translated into most of the
European languages, and is still in high repute.

Holland likewise possessed successful practitioners of surgery ; but
tainted with an unworthy concealment of their methods of cure. Rau, a
native of Germany, though a professor at Leyden, was perhaps the most
successful lithotomist that ever lived. He kept his method of operating,

which he had been taught by Fr&re Jacques, a profound secret, and made it

a mystery even to his own pupils ; as appears from the circumstance, that

his two favourites, Heister and Albinus, of a more liberal spirit than their

master, in attempting to divulge his secret for the benefit of the profession

at large, have varied most materially in theii- statements. This illiberal

spirit pervaded the other branches of medicine as well as the surgical. The
famous anatomist Ruysch preserved inviolate the secret of his wonderfully

minute injections, although really the discovery of his friend De Graaf

;

and Roonhuysen, the accoucheur, worked stealthily with his invented lever.

The latter was probably the first who had recourse to tenotomy, for the

removal of deformity
;
having divided the stemo-mastoid for wi-y-neck. The

succeeding generation, however, removed the stigma of secrecy from the

Dutch ; and their great Campor was equally celebrated for the number of

his discoveries, and for the zeal with which he made them knomi.

From the time of Pare, France produced no surgeons of great eminence,

until the eighteenth century. In the seventeenth, we find, the names of

Dionis, Belloste, Saviard, Morel, and a few others of some renoAvn, but not

at all equal to their contemporaries in other nations. Some idea may be

formed of the then feeble condition of surgery in France, from the fact that

Louis XIV. was not cured of a simple fistula in ano, until after his life had

been in no small degree endangered by repeated abortive operations. That

the French can boast of surgeons of the first class in the next century,

however, is indisputably shown by the simple mention of Petit and Desault

—names that must ever occupy a proud place in the annals of surgery.

The former, adding to the most powerful talents great industry, and an

innate love of his pursuits, rose rapidly to eminence ;
though not without

much envious opposition, which seems to be the portion of nearly all those

who occupy a pre-eminent place in the profession. On general surgery, he

has left a work of much value ; and his treatise on diseases of the bones,

though produced at an early age, entitles him to be called the father of

that branch of pathology. For many years it remained the best work on
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the subject. He was the inventor of the screw-toumiquet, and the first who
operated for fistuhi, lachrymalis by transfixion of the sac. His extra-peri-

toneal operation, in hernia, has been revived ; and is now extensively adopted

by the profession. Ho contributed largely to the Memoii'S of the Royal

Academy of Surgery—an institution which has done much for the advance-

ment of surgery, not only in France but throughout the world. Its memoirs,

containing the result of the labours of many eminent men, constitute a

work of the greatest value.

Desault, also of high reputation, both as an anatomist and as a surgeon,

was the first who taught surgical anatomy, and gave clinical lectm-es on

surgery. His improvements on the apparatus for fractures were most im-

portant ; and a splint invented by him is still in use, modified, for fractures

high in the femur. His adaptations of cutting instruments were also

good
;
among others, changing the amputating instrument to a straight

knife, instead of the old cui-ved weapon. He was the first who contemplated

the cure of artificial anus, resulting from strangulated hernia ; and he

further improved Fare's revival of ligatm-e of the arteries. The proposal of

curing aneurism by ligature of the vessel on the distal side of the tumour
originated with him—a proceeding, however, of which the merit is still

dubious. His writings are both valuable and extensive.

After the great names of Petit and Desault, not a few French stirgeons

of the same century, though less eminent, yet deserve mention : Le Dran, a

copious and excellent author
;
Sabatier, famous in the department of opera-

tive surgery
;
Garengeot, Louis, La Motte, Frfere St. Cosme,* Portal, Pouteau,

Lecat, Chopart, Morand, Moreau, &c.

It is about the middle of the eighteenth century, that attention is first

attracted to ovir Transatlantic brethren. In 1763, lectures on anatomy and
surgery were delivered in Philadelphia by Dr. Shippen ; and in 1791 the

medical school of that city was completely established, under Benjamin
Rush, the Hippocrates of Columbia—a school which has since lent valuable

aid to the progress of both medicine and svirgery.

Our own country was at this time by no means barren in surgery.

Percival Pott and John Hunter are names which occur, the one in the

middle, the other in the end, of the eighteenth century, and are fully

equivalent to Petit and Desault ; indeed Hunter may be justly ranked as

the greatest man that ever graced the profession. Pott, the best author,

operator, and practical surgeon of his time, greatly improved the practice

of surgery in England, both by his writings and by personal example.

Like Desault, his attention was particularly directed to the treatment of

* Frere Jean de St. Cosme, although a monk, was the inventor of the Lithotome

Cache, and with it obtained wonderful success and celebrity as a lithotomist. He con-

sidered iiimself specially commissioned by Heaven to cut for stone, fistula, and rupture;

and led a life of the greatest practical piety and self-denial, seeking only enough of

money to obtain the ordinary necessaries of life, and to keep his instruments efficient.

Though at first but an uneducated friar, he certainly had the merit of having converted

the tearing into a cutting operation, with success. In 1700 he studied anatomy at Ver-
sailles under Du Vemey, and then improved his operative procedure by laying the

foundation of the lateral operation, as now practised, with the knife. He received a
medal from the Senate of Amsterdam, bearing the motto, " ob cives servatos," and was
presented with golden sounds at the Hague. Ho taught his operation to Rau and
Marechal; the former of whom practised it with remarkable success, but with nn un-
worthy secrecy.
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fractures
; of which he had some painful experience in his own person,

having sustained a severe compound fracture of the leg. He has left a
justly celebrated treatise on the subject. On amputation, his observations

are most important
;
clearly discriminating between those cases, of injury

more particularly, which demand the operation, and those which do not ; at

the same time, marking the period most advantageous to its performance.

Regarding injuries of the head, he wrote with more precision, and at the

same time with more originality, than any previous author ; and will ever

remain a valued authority upon that subject. The same may be said of his

description of vertebral disease—he having been the first who clearly dis-

tinguished between those curvatures of the spine depending on mere change
of form in the bones, and those occasioned by caries or abscess. The latter

formidable affection is still known as "Pott's Disease" of the vertebras. He
greatly improved the treatment of fistula in ano, and abscesses in general

;

and by simplifying the whole art of surgery—discarding the cautery and
escharotic unguents, or rather limiting them to their proper place and use,

employing also the cutting instruments with caution and reserve, and placing

more implicit trust in, and shewing more respect for, the powers of nature,

than had hitherto been the cvistom— he achieved a most important and

beneficial reform. Until his time, the maxim " Dolor medicina doloris"

remained unrefuted. The actual cautery, for example, was in such general

use, that " at the time when surgeons visited the hospital, it was regularly

heated and prepared in the wards, and in the presence of the jjatients, as a

part of the necessary apparatus. Mr. Pott lived to see these remains of

barbarism set aside, and a more humane and rational plan, of which he was

the originator, universally adopted."

John Hunter, a native of Scotland, the pupil, first of Cheselden, and

afterwards of Pott, though not remarkably distinguished as an operator,

was the most gifted surgeon of which the medical profession can boast ; and

no less eminent as an anatomist, physiologist, and general philosopher. His

researches comprehended a wider range than those of Pott, but arrived at

the same end—the improvement of sui-gery. The knowledge obtained by

his vast inquiries into physiology, pathology, and human and comparative ana-

tomy, was, with all the power of his genius, brought to bear upon the practice

of the profession, and with the happiest success. The doctrines of adhesion,

granulation, and inflammation with its various results, were, until explained

by him, comparatively obscure and imcertain ; and no one is ignorant how

much the successful treatment of disease, either by surgery or medicine,

must ever depend on an accurate and familiar knowledge of these rudiments.

To him we are indebted for the simplification of more than one operation,

the discovery of the vitality of the blood, important advice as to the treat-

ment of gunshot wounds, the enforcement of excision of bitten or poisoned

parts, many new facts as to the physiology and pathology of teeth, and

other valuable additions to practical surgery. But these assume an un-

important place among his deeds, when placed beside the two with which

his name is indelibly associated—the cure of popliteal aneurism by liga-

ture of the femoral artery, and the elucidation of the venereal disease;

his work on the latter subject still remaining standard, and in many respects

unsurpassed. His improvement of the operation for aneurism marks an era

in the history of surgery, being one of the most important of its advances.

Dissatisfied with the cruel, formidable, and unsatisfactory operation for

popliteal aneurism, by incision of the tumour and ligature of the vessel at



WHITE—CUESELDEN—MONRO—SCAliPA. 753

its diseased part, as first practised by Rufus and Antyllus, he made himself

aware of the causes of failure by the old system, contemplated the plan of

cure which bears his name, satisfied himself of its practicability by diligent

study and experiment, successfully brought it to the test of actual practice ;

and then, extending the principle to all aneurisms, afi^ected for surgery a

great triiunph over that formidable disease.* His first operation was per-

formed in 1785. Since his time, the method of applying ligature has been

considembly improved, and the certainty of success consequently increased.

But " the more brilliant a discovery, and the more beneficial its results, the

more certain is its author of becoming the butt of envy and the object of

detraction." And, accordingly, we find that Hunter has not been permitted

to remain in undisturbed possession of his discovery. Its merit has by some

been claimed as due to Aetius
;
others, with better hope of success, support

the pretensions of Guillemeau (a pupil of Ambrose Pare,) Anel,t and
Desatdt ; but a candid inquiry into facts and dates, will ever result in

ascribing the honour to our illustrious countryman. Had he even been de-

prived of this, his name must still have been immortalized by other and
more palpable labour of his mind and hand—his writings and museum.

In the same century with Pott and Hunter, Britain also produced White,

an excellent practical sm-geon and lucid writer, the originator of Excision

of Joints ; Cheselden and Douglas, two eminent lithotomists, the former

peculiarly successful
;
Sharp, famed for his Critical Inquiry into the State of

Surgery ; and Monro, a name indissolubly united with the birth and fame
of the Edinbui'gh medical school.J

In Italy, where, during the times of Pott and Hunter, several eminent

surgeons lived—Lancisi, Morgagni, Bertrandi, Troja, &c.—the labours of

Hunter in aneurism were ably followed up by Scarpa ; who still further

elucidated the doctrines regarding the new treatment of that disease, and
established the success of the operation. He was also eminently successful

in his researches as to the anatomy and pathology of hernia ; a subject which
he has made peculiarly his own.

The same century saw in Germany, Schmucker, Richter, and the great

Haller ; whose DispiUationes Chirurgicce bear, equally with his other works,

the impress of both labour and genius of a high order.

The nineteenth century will not yield to any former era in a numerous
and bright array of names dear to surgery. It has seen the fall of Abernethy,

Dupuytren, Cooper, Liston—brilliant stars in the galaxy ; and mourns others

highly valued. But vast and powerful is the host who are still laboui-ing,

with distinguished success, in their noble calling. In all civilized countries,

the dark days of the healing art have, we trust, for ever passed away ; and
many are the illustrious names with which surgery is now adorned, more
particuliarly in France, Germany, America—and last, not least. Great

Britain.

• " So discouraging wore the results of the old operation, that many surgeons pre-

ferred performing amputation of the ancurismal limb."

t Guillemeau and Anel placed their incisions and ligatures in the immediate neigh-

bourhood of the tumour.

X Dr. Monro was appointed professor of anatomy to the company of surgeons in 1719,
and during the ensuing year he was appointed to a similar ehair in the university.

Several other professors in the s;in\e faculty had previously been nominated ; Sir Robert
Sibbald, Dr. Halket, and Dr. Pitcairne, so early as the year lOSS. But Dr. Monro was
the first who regularly delivered public courses of lectures, and lie may in a great measure
be regarded as the fonnder of the medical school of Edinburgh.

3 E
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Abaceas, acute, 175.

Abacess, chronic, 188.

Abscess, chronic, subcutaneous opeuiug of, 191.
Abscess, consecutive, 200.

Abscess, constitutional treatment of, 197.
Abscess, counter-opening of, 193.

Abscess, diffuse, 198.

Abacess, mode of opening, 183.
Abscesses, multiple, 201.

Abacess of bone, 394.

Abscess of bone, scrofulous, 401.

Abscess of bone, tubercular, 401.

Abscess, secondary, 200.

Abscess, treatment after incision of, 185.
Absorption, 264.

Absoi-ption of bone, 403.

Absorption of bone, interstitial, implicating joint,

496
Aconite, as an antiphlogistic, 142.

Activity, disorder of functional, 89.

Adhesion, heahng by, 168.

Adheaion of wounds, treatment for, 607, 617-

Amputation in aneurism, 559,

Amputation in gangrene, 258.

Ansemia, 342.

Ancesthesia, 47, 724.

Anchylosis, 507.

Anchylosis, fibrous, 508.

Anchylosis, ligamentous, 508.

Anchylosis, osseous or complete, 508.

Anchylosis, spurious, 508.

^Vneuriam, 522.

Aneurism, amputation in, 559.

Aneurism, Brasdor's operation for, 548.

Aneurism by anastomosis, 508
Aneurism, causes of, 536.

Aneurism, collateral circulation in, 545.

Aneurism, cure of, 537.

Aneurism, diagnosis of, 534.

Aneurism, diffuse, 525.

Aneurism, dissecting, 524.

Aneurism, false, 526.

.Aneurism, false, treatment of, 565.

Aneurism, fatal result of, 533.
Aneurism, llunterian operation for, 539.
Aneurism, ligature in, 540.
Aneurism, ligature in, casualties of tlie operation,

560.

-Vneurism, pedunculated, 525.
Aneurism, spontaneous cure of, 537.
Aneurism, surgical treatment of, 539.

Aneurism, symptoms of true circumscribed, 528.

Aneurism, treatment after operation for, 546.
Aneurism, treatment by injection, 559.

Aneurism, treatment by pressure, 551.

Aneurism, treatment by giilvanism, 569.

Aneurism, true, 523.

.Vneurism, Valsalva's treatment of, 661.

Aneurism, varicose, 566.

Aneurism, varieties of ligature in, 560.

Aneurism, varieties of, bil
.\neurism, Wardrop's operation for, 5t9.

Ancurismal diathesis, 537.

Ancurismal varix, 567-

Angeioleueitis, 592.

Anuuation, suspended, 719-

Antlirax, 371.

Antimony, tartrate of, as an autipldogistic, 140.

AntipMogistica, 123.

Antiphlogistic, aconite as an, 142.

Antiphlogistic, antimony as an, 140.

Antiphlogistic, belladonna as an, 142.

Antiphlogistic, colchicum as an, 142.

Antiphlogistic, cold as an, 145.

Antiphlogistic, croton oil as a local, 154.

Antiphlogistics, diuretics as, 143.

Antiplilogistics, emetics as, 136.

Antiphlogistic, fomentation as an, 146.

Antiphlogistics, heat and moisture as, 146.

Antiphlogistic, iodine as a local, 148.

Antiphlogistic, mercury as an, 130.

Antiphlogistic, nitrate of silver as a local, 148.

Antiphlogistic, opium as an, 139.

Antiphlogistics, purgatives as, 135.

Antiphlogistic regimen, 143.

Antiphlogistic, rest as an, 144.

Antiphlogistics, saline medicines as, 143.

Antiphlogistics, suppurauts as, 153.

Antiphlogistic, tartar-emetic as a local, 163.

Antiseptics, 253.

Appendix, 727-
Areolar tissue, diffuse inflammation of, 373.

Arterial degeneration, 521.

Arterial hemon-hage, 318.

Arterial hemorrhage, secondary, 837-

Arterial varix, 575.

Ai'teries, diseases of the, 518.

Arteries, torsion of, 334.

Arteriotomy, 130.

Arteritis, acute, 518.

Arteritis, chronic, 520.

Ai'tery, spring, forceps, 331.

Articular caries, 503.

Articular ulcer, 503.

Atheromatous degeneration of arteries, 631

.

Atrophy, 263.

Atrophy of bone, 391.

Atrophy of cartilage, 494.

Ball-forceps, 649.

Belladonna as an antipMogiatic, 143.

Bistoury, use of, in abscess, 183.

BUsters, 152.

Blood, appearances of tlic, in inflammation, 92.

Blood, diagram of, 74.

Blood, effects of loss of, 340.

Blood-letting, general, in inflammation, 123; toler-

ance of, 124; eft'ects of, 125; mode of, 127;
reaction, 127.

Blood-letting in inflammation, circumstances which
aft'ect, 137.

Blood-letting, local, varieties of, 135.
Boil, 370.

Bone, abscess of, 394.

Bone, absorption of, 'MI3.

Bone, affections of, 38-1.

Bone, atrophy of, 391.

Bones, bending of, 672.
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Bone, caries ol', 400.
Boue, cliangc of atructoo in, 893.
Bone, (leatli of, 411.
Bone, entozoa in, 4C0.
Boue, fragility of, 4:56.

Bone, Iiypertropliy of, 391.
Bone, inllamniution of, 392.

Bone in joints, destruction of, 503.

Bone, interstitial absoiiition of, implicating joint,

496.
Bone, neuralgia of, 392.

Bone, i)ulsatmg tumours of, 459.

Boue, reproduction of, 425 ; tlieory of, 434.

Bone, scrofulous abscess of, 401.

Bone, suppuration of, 394.

Bone, tubercular abscess of, 401.
Bone, ulceration of, 404.

Bone, vascular tiuuours of, 459
Brasdor's operation for aneiu-isni, 548.

Bruise, 716.
Bruit of aneurism, 539, 535.

Bubo, 33.

Bunion, 515.

Bui-ns, C60 ; ti-catnient of, 0G3.
Bursffi, ail'ections of, 513.

BursjB, loose bodies in, 515.

Bursitis, acute, 513.

Bursitis, clu-onic, 514.

Cacliectic alfections, 20.

Cachectic sore, 216.

Caclie.\y, cancerous, 31.

Calcareous tumoui-s, 284.

Callus, defiuitive, 679.

Callus, iirovisional, 679.

Cancer, 31, 292 ; treatment of, 295.

Cancer, colloid, 307.

Cancer, malignant, 31.

Cancerous caclie.\y, 31.

Cancerous diathesis, 32.

Cai-bonic acid, poisonous effects of, 722.

Carbuncle, 371.

Cai'cinoma, 289.

Cai-ies, 406 ; treatment of, 409.

Caries, articular, 503.

Caries of the skull, mercmio-aypliilitic, 409.

Caries of the vertcbroe, 412.

Carte's instrument for compressing femoral artery,

552.

Cartilage, disease of, 477 ; treatment of, 486.

Cartilage, ai'ticidar, acute destruction of, 490.

Cartilage, articular, scrofidous dcsti-uction of, 491.

Cai'tilage, atrophy of, 494.

Cartilage, h^fperb-ophy of, 494.

Cartilage, suuple destruction of, 481.

Cartilaginous tumoui-s, 284.

Cautery, actual, 156.

Cautery, actual, as a liemostatic, 330.

Cautery, Corrigau's suuill, 151.

Cephaloma, 299.

Chilblain, 669.

Cldoroform, inhalation of, 724.

Cliolesteatoiua, 280.

Cliondroid tiuuoui', 279.

Cicatri.x, 172.

Cicatrization, 171.

Classilication of tmnouvs, 275.

Cloaca, 422.

Colchicum as an antiphlogistic, 142.

Cold as an antij)hlogistic, 145.

Cold as a liemostatic, 328.

Cold, cftects of, 669.

Cold, ellects of exposure to, 723.

Colloid cancer, 307-

Coma, '14.

Coiiimiuuted fracture, C71.

Coinpound dislocation, 710.

Compound fracture, 071, 688.

Cuinjircss, graduated, aiipliralioii of, 32 1.

Compressor, Signitroni's, 320.

Congestion, 73, 161.

Congestion, active, 70, 101,

Congestion, passive, 102; causes, 103; results,
Ifrt; treatment, 104.

Constitutional alfections, 1.

Constitutional sore, 235.
Convulsion, 49.

Corrigan's small cautery, 151.
Counter-initatioii in inllaminatory affectiouB, 149.
Counter-opeuiug of abscess, 193.
Cramp, 50.

Crepitus, 674.

Croton oil as a local antiplilogistic, 164.
Cupping, 132.

Cupping, di-y, 152.

Cysto-sarcoiiia, 282.

Cystic tumoui's, 282.

Degeneration of arteries, 521.
Degeneration of tumours, 271.
Deugation, pldebitis following, 503.

Delii'imu, 43.

Delirium tremens, 63.

Delitescence, 99.

Deposits, inllamniatoi-y, 101.

Deposit, organization of, 102.
Deposit, plastic, 103.

Deposit, porceUanous, 495.
Desmoid twnour, 278.
Diastasis, 092.

Diathesis, aneiu'ismal, 537.

Diathesis, cancerous, 32.

Diathesis, hemorrhagic, 343.
Discussion of tounours, 272.

Disease, coincidence of internal with external, 68.
Disease, external and internal, from a common

cause, 70.

Disease, external, causing internal, 70.

Disease, internal, causing external, 09.

Dislocation, 699 ; causes of, 099 ; sjTiiptoms of, 700

;

diagnosis of, 702 ; cousequeuccs of, 703 ; treat-

ment of, 704.

Dislocation, compound, 710.

Dislocation, reduction of, 704.

Dissection, poisoned woiuids by, 025.

Diuretics, as antiphlogistics, 143.

Dressing of wounds, 005.

Dropsy, acute, 102.

Drowning, 721.

Dry-cupping, 152.

Ecchyiuosis, 718.

Eelccticks, 160.

Emetics, as autiijlilogistic, 136.

Emprostliotonos, 652.

Enclioudronia, 450.

Encysted tumours, 313.

Entozoa in boue, 40O.

Entozoa in the integument, 375.

Epilepsy, GO.

Epithem, 147.

Eqmiiia, 040.

Erysipelas, 351.

Erysipelas, bilioiis, 303.

Erysipelas, erratic, 364.

Erysipelas, gem ral characters of, 300.

Erysipelas, hospital, 305.

Erysipelas, ledi'iiiatQus, 303.

Erysipelas, periodic, 364.

Erysipelas, phlegmonous, 357 ; trcnimcnt of, 359.

Erysipelas, simple, 361 ; cause of, 362; treat iiienl

of, 364.

Erythema, 349 : treatment of, 850.

Es'cliarotics in licmorrliage, 329.

Excitement, simple vascular, 70-

ICxIblialion, 415.

Exostosis, 'Wfl.

Exudation, general chnmctcrs of, 100.

Ealse aneinism, 526.

False micurism, trcalinent of, 605.

I'alsc joints, 092.



INDEX. 757

I'arey, 6-11.

Tatty tumours, 280.

Fevers, 3.

Fever, general cause of, 3.

Fever, symptoms of, 18.

Fevers, treatment of, 15.

Fever, hectic, 12.

Fever, iiliopathic, 5.

Fever, uitUumuatory, 5.

Fever, irritative, 1-t.

Fever, irritative, from diffuse suppuration, 113.
Fever, typhoid, 9.

Fever, viu-ieties of, 5.

Femoral artery, Carte's instrument for compress-
ing, 552.

Mbriii, plastic, 102.

Kbrous tumours, 278.

Fimbriated synovial membrane, 473.
IHstula, 196.

iluctiiation of matter, 177.

Fomentation as antiphlogistic, li6.

Forceps, Liston's, 411.

Forceps, spring-artei-y, 331.

Forceps, torsion, 334.

Foot, ulcerous affection of, 234.
Fracture, 671 ;

symptoms of, G74
;
diagnosis of,

675 ; prognosis of, 676 ; mode of union, 677

;

treatment of, 682.

Fracture, comminuted, 671.
Fracture, compoimd, 671, 688.
Fracture, disunited, 693.

Fracture, impacted, 675.

Fracture, reduction of, 682.

Fracture, simple, 671.

Fracture, ununited, 692.

I'racture, nitU luxation, 688.

Fracture, with wound, 671.
FragUitas ossium, 436.
Frost-bite, 2-45.

Fungus hiematodes, 304.

Furunculus, 370.

Galvanism, in treatment of aneurism, 559.

Ganglia, lymphatic, inflammatory swelling of, 593.

Ganglion, 517.

GangriEua senilis, 249 ; treatment of, 256.

Gangrene, 237.

Gangrene, amputation in, 258
Gangrene, hospital, 366 ; treatment of, 369.

Gangrenous inflammation, 253.

Glanders, 6-il.

Glandular tumours, 595.

Glover's suhrre, 617-

Gout, 35 ;
symptoms of, 36 ; treatment of, 38.

Granulation, heahng by, 170.

Granulation of wounds, treatment for, 613, 618.

Grow-th, healing by, 169.

Gunshot wounds, 643 ; treatment of, 648.

Healing process, 167.
Healing By adlicsion, 168.

Healuig by gi-anulation, 170.
Healing Ijy growth, 169.

Healing by the modelUng process, 169.

Heat and moisture, as antipldogistics, 146.

Heat, inflammatory, 85.

Hectic fever, 12.

Hectic, from suppuration. 111.

Hectic, treatment of, 197.
Hemiplegia, 49,

Hemorrh;igc, 317.

Hemorrhage, arterial, .318.

Heniorrhiigc, cscharotics in, 329.

Hemorrhage from leecli-l>ite8, 134.

Ilumorrhage, general treatment of, 335.

Ileniorrliagc, inllnmmatory, 317.

Ilemonliiige, profuse, sudden deatli from, 310.

Ilemorrliage, secondary arterial, 337.

Hemorrhage, secondary, after ligatiu'c, 560.

Ilcn;orrhage, syncope from, 335.

Hemorrhage, tnuuuatic, 318.

Ilemorrliage, venous, 838.

Hemorrhagic affections, 38.

Ilemorrhagie diathesis, 343 ; treatment of, 345.
llemostasis, 130.

Hemostatics, natunil, 318.

Hemostatic prcssiu'c, 333.

Hemostatics, siu'gical, 323.

Hemostatics, venous, 338.

llistoiy of Surgery, 729.

Hitch-dove, 706.

Hospital erysipelas, 365.

Hospital gangi'ene, 366,

Hospitid sore, 366.

Hunterian operation for anemism, 539.

Hydatids, 284.

Hydropholjia, 633 ; ti-eatnient of, 637.

Hydi'ops artieuli, 467.

Ilyjiertrophy, 263.

Hypertrophy of bone, 391.

Hypertrophy of cai'tUage, 494.

Hypertrophy of sldn, 376.

Hypertrophy of tendons, 715.

Hypochondriasis, 66.

Hysteria, 64.

Idiopathic fever, 5.

Immersion, suspended animation by, 721.

Impacted fracture, 675.
Incisions, making of, 620.

Incubation, 74.

Indolent sore, 217-
Induration, 106.

Infiltration, purulent, 198.

Inflammation, acute, 118.

Inflammation, asthenic, 120.

Inflammation, cii'cumstanccs which affect blood-
letting in, 127.

Inflammation, chronic, 118.

Inllamniation, chronic, symptoms of, 118.

Inflammation, diffuse, of areolar tissue, 373.
Inflammation, gangrenous, 253.

Inflammation, general blood-letting iu, 123.
Inflammation, local bleeding in, 130.

Inflammation, position in the treatment of, 144.
Infianimatioii, sthenic, 120.

Inflammation, true, 78.

Inflammatio debilis, 349.

Inflammatory affections, counter-irritation in, 149

.

Inflammatory aft'cctions, pressm'c iu, 149.

Inflammatory deposits, 101.

Inflammatory fever, 5.

Inflammatory hemonhage, 317.

Inflammatory process, 73.

Inflammatory process, causes of tlie, 94.

Inflammatoi7 process, diu'ation and chiiractcr of

the, 97.

Inflammatory process, extension of, 90.

Inflammatory process in the exterior of joints,

476.
Inflammatory process, local symptoms of, 81.

Inflammatory process, local treatment of, 144.

Inflammatory process, management of, 131.

Inflaiuiiiatory process, prevention of, 121.

Inflammatory process, results of the, 98.

Inflammatory process, resolution of, 98.

Infliimmatory process, tlicory of tlie, 74.

Inflammatory process, treatment of, 133.

Inflammatory process, varieties of the, 118.
Inhalation of cldoroform and ether, 724.
Injuries, 605.

ln.iury, sliock of, 57.

Integument, affections of the, 349.
Integument, cntozoa in the, 375.
Integument, tumoiu-s of the, 375.
Intention, union by first, 168.
Intention, union by tlio second, 170.
Iodine as a local antiphlogistic, 148.
In'italdc sore, 323.

Irritation, 51.

Irritation, local, 51.
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In'itation, cause of local, 51.
Irritation, causes of constitutional, 54.
Irritation, couatitutioual, ticatinent of, 55.,
Irritation, general or constitutional, 53.
IiTitation, treatment of local, 53.

Irritative fever, 14.

Issue, 155.

Joints, destruction of bone in, 503.
Joints, diseases of the, 461.
Joints, false, G93.
Joints, inflammation in exterior of, *75.
Joints, loose bodies in, 499,
Joints, neiu-algia of, 510.

Joints, osseous deposit exterior to, 496.
Joints, resection of, 505.
Joints, rheumatic affections of, 475.
Joints, wounds of, 512.

Knot, reef, 332.

Laque, 706.

Leeches, use of, 133.

licech-bites, hemorrhage from, 134.
Leeching, precautions in, 135.
Ligature, as hemostatic, 330.
Ligature in aneimsm, 540.
Ligature, varieties of, in aneurism, 550.
Ligature on veins, effects of, 585.
Ligature, secondary hemon-hage after, 560.
Lightning, suspended animation by, 722.
Lipoma, 280, 377.
Listen's forceps, 411.
Lock-jaw, 652.

Luxation. 699.

Lymphatics, affections of, 592.
Lymphatic ganglia, inflammatory swelling of, 693.
Lymphangitis, 592.

Nicvus, 568.

Nauscants, as hemostatics, 335.

Necrosis, 414
;
process of, 416 ;

symptoms of, 426

;

treatment of, 428.

Nerves, affections of the, 596.

Nerves, tumours of, 601.

Nervous system, affections of, 41.

Neuralgia, 598 j treatment of, 000.

Neuralgia of bone, 392.
Neuralgia of joints, 510.

Neuralgia of periosteum, 890.

Neui'itis, 596.

Neuroma, 601.

Nitrate of silver, as a local antiphlogistic, US
Nitrate of silver, as counter-irritant, 148.
Nitric acid, mode of application, 230.
Node, 386.

Oidema, acute, 101.
CEdcma, clironic, 164.

Opisthotonos, 652.
Opium, as an antiphlogistic, 139.
Organization of deposit, 102.
Osseous deposit exterior to joints, 408.
Osseous tumours, 285.
Osteoaneurism, 459.
Osteocancer, 458.
Osteocarcinoma, 458.
Osteocephaloma, 454; diagnosis of, 465.
Osteocystoma, 401, 452.
Osteoma, 449.

Ostcomalakia, 437.
Osteomelauosis, 458.
Osteosarcoma, 452; diagnosis of, 455.
Ostitis, 392.

Pain, 45.

Pain, inflammatory, 86.

Pain, subjective, 45.

Pain, sympathetic, 45, 88.
Papilla, 422.
Paralysis, 49.

Paralysis, partial, 50.

Paraplegia, 49.

Periosteum, affections of, 38-4.

Periosteum, malignant disease of, 391

.

Periosteum, neuralgia of, 390.
Periostitis, 384 ; treatment of, 388.
Petechia!, 38.

Phagedaena, sloughing, 228.

Phagedaenic sore, 228.

Phlebitis, 577-

Phlebitis, fibrinous, 578.

Phlebitis, suppurative, 579.

Phlebitis, following dchgation, 503.

PhleboUtes, 589.

Phlebotomy, 130.

Pldegmonous erysipelas, 357.

Phlyctena;, 237.

Plaster, isinglass, 609.

Plastic deposit, 103.

Plastic fibrin. 103.

Pleurothotonos, 652.

Plugging, as hemostatic, 32".

Podelkoma, 234.

Polypus, 381.

Polypus, cysto-mucous, 382.

PoljTius, fibrous, 382.

Polypus, medullary, 383.

Poly])US, simple mucous, 381.

Pointing of abscess, 177.

Poisons, morbid, 33.

Poisons, suspended animation by, 723.

Porcellnnous deposit, 495.

Position, in ti'catment of inflammation, 144.

Pressure, as hemostatic, 323.

Pressure in treatment of aneurism, 551.

Pressure in inllammatory affections, 119.

Pressure, mortification liy, 254.

Purgatives, as antiphlogistic, 135.

Purpura, 38.

Purulent infiltration, 198.

Pus, characters of, 108.

Pus, formation of, 109.

Pns, varieties of, 110.

Pustule, malignant, 642.

Pustuhir sore, 2M.
Pyaimia, 201.

Pyogenic membrane, 105, 176.

Quilled suture, 016.

Malan's flat tourniquet, 337.
Malignant pustule, 642.

Malignant tumours, 269.

Malignant vesicle, 642.

Maturation of abscess, 183.

Medullary tumour, 299.

Melanotic tumour, 306.

Membranes, affections of serous and mucous, 378.
Membrane, false, 105.

Membrane, pyogenic, 105, 175.

Mental functions, disorder of, 43.

Mcrcuiy, as an antiphlogistic, 136.

Metastasis, 100.

Modelling process, 169.

Modelling process, healing by the, 169.

Modelling process, in woundjs, treatment for, 014.

Mollitics ossium, 437.

Molluscous tumour, 304.

Mortification, 237 ; treatment of, 251.

Mortification, acute and chronic, 241.

Mortification, constitutionid symptoms of, 239

;

causes of, 241.

Mortification, local applications in, 257.

Mortification by pressure, 254.

Motion, disorder of, 47.

Moxa, 157.

Mucous membrane, inflammation of, 379-

Mucous membrane, tumours of, 381.

Mucous sore, 219.

Muscle, rupture of, 713.
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Uttbies in the dog, 63S.

Kaphnnia, 348.

Rattresnake, head of the, 630.

Reaction after bloodletting, 127, 3-H.

Rem tion after shock of injury, 58.

Redness, inflammatory, 81.

Reduction of dislocation, 701.

Seduction of fractiu'e, 682.

Reef-knot, 332.

Regimen, antiphlogistic, \43.

Reproduction of bone, 425 ; theory of, 434.

Reproduction of tiuuours, 274.
Resection of joints, 505.

Resolution of inflammatory process, 98.

Rest, as an antiphlogistic, 144.

Rheumatic afl'ections of joints, 475.
Rheumatism, 34.

Rheumatism, acute, 34.

Rheumatism, chronic, 34.

Rheumatism, treatment of, 35.

Rickets, 439 ; treatment of, 444.

Rubefacients, 150.

Rupture of muscle, 713.

Rupture of tendon, 714.

Saline medicines, antiphlogistic, 143.

Sarcoma, simple, 275.

Sarcomata, 275.

Scalds, 660 ; treatment of, 663.

Scrofula, 21 ; signs of, 23 ; progress of, 24 ; treat-

ment of, 28.

Scrofulous abscess of bone, 401.

Scrofulous chronic synovitis, 470.

Scrofulous destruction of articiilar cartilage, 491.

Scrofulous sore, 213.

Scrofulous tumour, 285.

Scurvy, 38 ; treatment of, 40.

Sensation, disorder of, 45.

Sensibility, disorder of functional, 89.

Sequestra, 415.
Serous membrane, inflammation of, 378.

Serum, effusion of, 101.

Seton, 154.

Shock of injury, 57 ; treatment of, 60.

Signoroni's compressor, 326.

Silver, nitrate ot, as a local antiphlogistic, 148.

Sinuous ulcer, 233.

Sinus, 194.

Skin, hypertrophy of, 376.

Skull, mercurio-syphilitic caries of the, 409.

Sloughing, 117, 238.

Sloughing-phagedsena, 228.

Sloughing sore, 226.

Sorbefacients, 158.

Sore, cachectic, 216 ; treatment of, 217.

Sore, constitutional, 235.

Sore, hospital, 366 ; treatment of, 369.

Sore, indolent, 217.

Sore, inflamed, 225.

Sore, irritable, 223.

Sore, mucous, 219.

Sore, phagedenic, 228.

Sore, pustular, 23-4.

Sore, scrofulous, 213.

Sore, simple purulent, or healthy, 206 : treatment
of, 207.

Sore, sloughing, 226.

Sore, weak, 210.

Spasm, 49.

Sphacelus, 238.
Spina ventosa, 401, 452.
Spinal irritation, 65.

SpUntB, 683.

Sprain, 712.
Stimulants, 168.

.Stings of insects, 629.

Strangulation, suspended animation by, 719.
Styptics, 328.

Subcutaneous wounds, 651.

Subluxation, 711-

Suppurants aa antiphlogistic, 153.

Suppuration, 107, 175.

Suppuration, hectic fi-om, 111.

Suppuration, irritative fever from diffuse, 112.

Suppuiation of bone, 394.

Surgery, historical notice of, 729.

Sutures, 615.

Suture, common interrupted, 609.

Suture, glover's, 617.

Sutiu'e, quilled, 616.

Suture, tvvistecl, 615.

Suture needle, 609.

Swelling, inflammatory, 82.

Sympathetic pain, 45.

Syncope, 719.

Syncope from hemorrhage, 335.

Syncope, suspended animation by, 719.

Synovitis, acute, 461.

Synovitis, chronic, 467.
Synovial membrane, brown flbro-gelatinous dege-

neration of, 473.

Synovial membrane, fimbriated, 473.

Synovitis, scrofulous chronic, 470.

Syphilis, 33.

Syphilis, primary symptoms of, 33.

Syphilis, secondary and tertiary, 33.

Tartar-emetic as a local antiphlogistic, 153.

Tenaculum, 330.

Tendon, displacement of, 716.

Tendon, hypertrophy of, 71 5.

^

Tendon, rupture of, 714.
Tendon, ununited, 715. ,
Tenotomy knife, 651.

Tetanus, 651 ; treatment of, 655.

Theca;, affections of, 516.

Thecse, loose bodies in, 516.

Thecitis, 516.

Throbbing, inflammatory, 88.
Tic douloureux, 598.

Torsion forceps, 334.
Torsion of arteries, 334.
Tobacco enema, 657.
Tophi, 476.
Tourniquet, 326.

Tourniquet, Malan's flat, 327.
Transfusion, 336.

lYaumatic hemorrhage, 318.

Trocar and canula, 309.

Tubercle, 25.

Tubercle, painful subcutaneous, 603.

Tubercular abscess of bone, 401.

Tumours, 267.
Tumour, calcareous, 284.

Tumours, cartilaginous, 284.

Tumours, chemical constitution of, 270.

Tumours, classification of, 275.
Tumour, cystic, 282.

Tumours, degeneration of, 271.

Tumours, discussion of, 272.
Tumours, encysted, 313.

Tumour, erectile, deligation of, 572.

Tumom-s, exploration of, 308; excision of, 310;
rules in operating on, 311.

Tumours, lAty, 280.
Tumours, fibrous, 278.

Tumours, glandular, 695.

Tumours, malignant and non-malignant, 269.
Tumour, medullary, 299.

Tumour, melanotic, 306.

Tumour, molluscous, 304.
Tumours of bone, 446

;
diagnosis of, 456.

Tumours of bone, pulsating, 459.
Tumours of bone, vascular, 459.
Tumours of raucous membrane, 381.

,

Tumo\irs of the integument, 375.
Tumours of nerves, GOl.
Tumour, origin of, 267.
Tumours, osseous, 285,
Tumours, reproduction of, 274.
Tumours, simple, 275.
Tumours, spontaneous cure of, 274.
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Tumours, t\it)ciculiir or aciofulous, 285.
Tumour, vnsculav or erectile, 508.
Turgesccnce, vital, 76.
Tivisled suture, G15.
Typlioid fever, 9.

Typhomonia, 10, 43.

Ulcers, 205.

Ulcer, articular, 503.

Ulcer, constitutional, 235.

XJlcer of foot, peculiar, 231.

Ulcers, peculiarities of, 232.

Ulcer, sinuous, 233.

XJleer, vicarious, 235.

Ulcer, varicose, 232.

Ulceration, 113.

XJlceration, causes and consequences of, 116.

Ulceration of bone, 404.

Ulceration, theory of, ]13.

Ulceration, varieties of, 115.

Union by first intention, 168.
Union by second intention, 170.
Union of fracture, 677.

Valsalva's treatment of aneurism, 564.

Varicose aneurism, 566.

Varicose ulcer, 232.
Vark, 583.

Varix, aneurismal, 567.
Varix, arterial, 575.

Varix, piJliative treatment of, 584.

Varix, radical cure of, 585.

Vascularization, 104.

Vascular excitement, simple, 76.

Vascular tiunour, 568.

Vascular tumours of bone, 459.

Veins, aifcctions of, 577.

Veins, air in, 5fe9.

Veins, eirccts of ligature on, 685.
Venesection, 130.

Venous liemoiTliagc, 338.
Venous lieiiiostatics, 338.
Vesicants, 152.

Vesicle, malignant, 642.
Vibices, 38.

Vicarious ulcer, 235.

Vienna paste, 586.

Wardrop's operation for aneurism, 549.
Warts, 375.

Water-dressing in the treatment of wonnds, 619.
Wens, 313.

Wounds, 605.

Wound, arterial, 318.

Wounds by serpents, C29 ; treatment of, C32.
Wounds, contused and lacerated, 621.

Wounds, euusliot, 643 ; treatment of, 648.

Woiinds, liistory of water-dressing in tlie treat-

ment of, 619.

Wounds, incised, 605.

Wounds of joints, 512.

Wounds, making of, 620.
Wounds, poisoned, 624.

Wounds, poisoned, by diseased animals, C33
Wounds, poisoned, by healthy animals, G29.

Wounds, poisoned, by dissection, 025.

Wounds, punctm-ed, 622.

Wounds, subcutaneous, 651

.

Wounds, treatment for adhesion of, 607, 617-

Wounds, treatment for granulation of, 612, 618.

Wounds, treatment for the niodeUing process in,

614.

Wounds, use of sutiu-es in, 615.

Zymosis, 624.

KDINBUROn : PEIMIBD BY II. ANII II. CLAIIK.
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OF THE

EIGHTH EDITION
OF THE

ENCYCLOPJIDIA BRITANNICA.
EDITED BY

THOMAS STEWART TRAILL, M.D., F.R.S.E.

PROFESSOB OF MEDICAL JUEISPKUDENCE IN THR UNIVEBSITY OF KDINBURGII.

Now publishing in Parts, Monthly, at 8s., and in Volumes, Quairterly,

at 24s., Illustrated loith upioards of 500 Engravings on Steel, and several

thousands on Wood.

To secure regularity of publication, the work was considerably ad-

vanced at press before the issue of the First Part, the whole to be

comprised in Twenty-One Volumes 4to.

THIS GREAT REPEETORY OF HUMAN KNOW-
LEDGE has continued since 1771 to accumulate the

ever-increasing treasures of Science and Literature. It was

first published in three volumes 4to, 1771
;

next, in ten

volumes, in 1778; in eighteen volumes in 1797, to which was

added the Supplement, in two volumes, by Bishop Gleig,

in 1801 ; this was followed by an edition in twenty volumes,

in 1810 ; and other two editions during the succeeding ten

years ; to which was added the celebrated Supplement, in

six volumes 4to, edited by Professor Napier, commenced in

1815, and finished in 1824.

The Seventh Edition, which was completed in 1842,

embodied whatever remained valuable in the previous editions

and in the Supplements, and was further enhanced in value by
the contributions of men second to none in talents and repu-

tation.
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The Sale of 35,000 copies, not during an excitement raised

by a factitious reputation, but extending over seven editions,

and during a succession of years, in which the work was

tested and approved by the most accomplished and scientific

scholars, remains an irrefragable proof of the unquestionable

merit of this National Work.
The Eighth Edition will undergo careful revision and

extensive correction. Articles rendered imperfect by the lapse

of time mil be submitted for improvement to writers intimately

conversant with the respective subjects, whilst other articles

will be superseded by entirely new contributions, and subjects

not formerly embraced in its pages will be added.

Besides the valuable disquisitions on Science, Literature,

Arts, and Commerce, by the illustrious men who assisted in

the production of the former editions of this great Work, its

stores will be further enriched by contributions from many of

the most distinguished writers of the present day, whose names

will appear with the volumes to which they contribute.

The First Volume consists of the Dissertations by

DuGALD Stewart and Sir James Mackintosh, on the Pro-

gress of Metaphysical and Ethical Philosophy ; and by

Professor Playfair and Sir John Leslie, on the Progress

of Mathematical and Physical Science. In the new Edition,

the Dissertation of Sir James Mackintosh is accompanied

with a Preface by W. Whewell, D.D., Professor of Moral

Philosophy in the University of Cambridge.

To these are added two new Dissertations—the first by

the Archbishop of Dublin, on the Rise, Progi-ess, and

Corraptions of Christianity ; the second by James D. Forbes,

F.R.S., Professor of Natural Philosophy in the University of

Edinburgh
;
being a continuation of the Dissertations on the

Progress of Physical Science to the present time.

The latter, however, in consequence of the present rapid

progress of science, will not be published until the work is

further advanced.

EDINBURGH : ADAM & CHARLES BLACK.
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I'UBLISIUSD BY

ADAM AND CHAKLES BLACK.

ALEXANDER—^An Abridgment of the Acts of the Pariiaments
of Scotland from the Reign of James I. in 1424 to the Union in 1707, containing

verbatim the whole Scots Acts now in force and use, with Notes and Refe-

rences. By William Alexander, W.S. (By recommendation of the Court).

Royal 8vo, 2I3. boards.

ALEXANDER—A Digest of the New Bankrupt Act for Scot-
land, with a copious Appendix, containing the Act itself. Practical Forms, &c.
Intended for the use of Merchants and Bankers, as well as for that of the Legal
Profession. By William Alexander, W.S. New Edition, improved and
enlarged. In the Press.

ALEXANDER—An Abridgment of the Acts of Sederunt of the
Lords of Council and Session, from the Institution of the Court in 1532 to the
present time, including verbatim the whole Acts now in force relating to Sheriff,

Burgh, and Commissary Courts, SherifF-Clerks' Fees, Procurators' Fees, &c.
With Notes and References. By William Alexander, W.S. (With the special

approbation of the Court and Dean of Faculty). Royal 8vo, 18s. boards.

ALEXANDER—Supplement to Abridgment of the Acts of Se-
derunt; containing the Acts from 12th July 1837 to 24th December 1842, with
Notes and References. By William Alexander, W.S. Ro)'al 8vo, 7s. 6d. boards.

" The Court approve entirely of tlie proposed work, not doubling it will be prepared
Willi the Biime care and accuracy as formerly. —Lord-Fresident's Clerk's Letter.

ALEXANDER— Chart of the Proceedings in a Sequestration
under the Act 2d and 3d Victoria, cap. 41 ; with Supplement, containing Forms
of Affidavits by Creditors, Minutes of Meetings, the Act itself, and a copious

Index. By William Alexander, W.S. 12mo, 63. cloth. The Chart may be had
separately. Cased, 4s., or in Sheet, 2s. 6d.

ALEXANDER—Analysis of the Seven Recent Statutes on Con-
veyancing. With a Copious Appendix, containing the Acts and Practical Forms
of the Writs and Instruments thereby introduced. Second Edition, enlarged.

Royal 8vo, 10s. boards.

ALEXANDER—Rules and Forms for Drawing, Negociating, and
Recovering Payment of Bills of Exchange, and Promissory Notes. By William
Alexander, W.S. Post 8vo, 3s. 6d. boards.
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ANDERSON—Guide to tlie Higlilands and Islands of Scotland,
including Orkney and Zetland

;
descriptive of (heir Scenery, Statistics, Antiqui-

ties, and Natural History; willi numerous Historical and Traditional Notices;
jVIap, Tables of Distances, Notices of Inns, and other information for Tourists.

By George and Peter Anderson of Inverness. Tliird Edition, 10s. Cd. cloili.

" Their descriptions possess all tlie fresliness and trutli of delineations taken on the
spot by famihiir hands Not an object of interest from the Mull of
Cantyre to the remote Zetland Islands is left imtouched."

—

Jnvcniess Herald.

The Times recently (in a review of " Scotland, its Faith and Features,") declared
"Anderson's Highlands immeasurably superior to the other Modern Guide Books.

BALFOUR—Class-Book of Botany. Being an Introduction to
the Study of the Vegetable Kingdom. By J. H. Balfour, M.D., F. R. S. E.,

Regius Keeper of the Royal Botanic Garden, Professor of Medicine and Botany
in the University of Edinburgh, &c.

Part I. Structural and IVIorphological Botany, with upwards of One Thou-
sand Illustrations. 8vo, 10s. 6d. cloth.

BALFOUR— Class-Book of Botany. Concluding Part. Com-
prising the Elements of Vegetable Physiology, Classification, Botanical Geo-
graphy, and Fossil Botany, with a Glossary of Terms. By J. H. Balfour, N.D.,
F. R. S. E., Regius Keeper of the Royal Botanic Garden, Professor of Iiledicine

and Botany in the University of Edinburgh, &c. &c. With numerous Illustra-

tions. Demy 8vo. In Hie Press.

BALLINGALL— IMilitary Surgery. By Professor Sir George
Ballingall. New Edition (the 4th), with numerous Illustrations. 8vo, 14s.

cloth.

" The Author lias collected and arranged the whole of the established facts, he has added
the result of his own experience, and executed a System of Military and Naval Surjiery of

inestimable value to those engaged in the practice of that branch of the healing art."—
Land. Med. and Siirg. Journal.

BERRIDGE—The Christian World Unmasked. A new Edition.

Edited, and with a Life of the Author, by the Kev. Dr. Guthrie, IMinister of

Free St. John's, Edinbui-gh. 12mo, cloth, 2s. 6d.
;
gilt edges, 3s. ;

sewed, 2s.

" This is a beautiful reprint of a highly esteemed work, well worthy of tlie handsome
dress in which it now appears, and of the appropriate introduction which Dr. Guthrie has

given to it. His brief nicmou' of John Berrid'ge brings out the peculiaritiSs and excellencies

of the good vicar of Everton in a manner which shows how well he could appreciate his

character. We cannot but fancy Dr. G. himself, a man of kindred genius, must enter with

peculiar relish into the original and striking, but often odd and grotesque modes of thought

m which his author indulged. At any rate he has done ample justice to hira, and lias well

fulhlled his task in his condensed memoir of Mr. Berridge. This excellent volume has our

hearty recommendation."

—

Congregational Magazine, Feb. 1853.

BLACK'S ATLASES.

BLACK'S GENERAL ATLAS OF THE ^VORLD—Contain-

ing Seventy Maps, engraved on Steel, in the first style of the Art, by Sidney

Hall, Hug.hes, and others ; with Introductory Cliapters on the Geography and

statistics of the different countries of the world, and an Index of all the n.imes

occurring in the several Maps, amounting to 00,000, witli tlieir Latitude and

Longitude, and the number of the Map in which tliey will be found. New
Edition, with numerous improvements and additions, £2

:

16s., strongly and

elegantly half-bound in morocco, with gilt loaves.

This work is published on the plan of small impressions, and frequent new

and corrected issues. The publishers are tints enabled to take advantage of

every discovery as it appears, and to offer tlie public an Atlas that can be relied

upon for accuracy, beauty, and comprehensiveness.

"Large enough to be distinct, without bcinjr so lai'tre ns to be unwieldy; it lia.s .ill

that any one can require for general use, and nil that could bo inlroiluccd, without niali-

ing it too bulky or too expensive, and so counterbahmcc its principal intention. —tui scn

OP Enolani) QuARTKBr,y Rbvikw.
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BLACK'S SCHOOL ATLAS OF MODERN GEOGRAPHY.
New Edition, with the principal Jlaps required for Instruction in Physical,

Ancient, and Scripture Geography. A series of 37 Maps, by W. Hughes,
F.R.G.S., late Professor of Geography in the College for Civil Engineers,

Sidney Hall, and John Bartholomew, with an Index of names, exhibiting the

Latitude and Longitude of places, and reference to the Maps. Royal 4to or

8vo, half-bound, 10s. 6d.

" The best Atlas of Modern Geography that has yet fallen in our way ; it is at once a
duty and a pleasure to recommend it."

—

Enolish Journal of Education.

BLACK'S SCHOOL ATLAS FOR BEGINNERS—A Series
of Twenty-seven Coloui ed Maps, of the Principal Countries of the World. In
oblong 12mo, price 23. 6d. cloth.

BLACK'S COUNTY ATLAS OF SCOTLAND—Containing
Maps of all the Counties in their Parocliial and District Divisions, with all the
Railways, Places of Historical and Legendary Note, Memoranda cf Battles and
Former Boundaries, a General Map of Scotland, and a Series of eight Historical

Maps, exhibiting the Geography of the Country from the 1st to tlie 19th Cen-
tury. To which are added. Descriptions of Scotland and each of the separate
Maps, and a complete Index to all the Parishes, showing respectively their

Population, the Coimty, Presbytery, and Synod in which each is situated, and
the Post To'wn. Quarto, coloured, 2l3. cloth.

BLACK'S GUIDE-BOOKS, &c.

BLACK'S PICTURESQUE TOURIST OF SCOTLAND—
Containing an accurate Travelling Map ; Sixteen Engraved Charts of Roads,
Railroads, and Interesting- Localities (including Plans of Edinburgh and Glas-
gow) ; numerous Views of the Scenery on Wood and Steel ; and a copious
Itinerary. Tenth Edition, corrected and improved. In a handsome portable
volume, 8s. 6d. cloth.

" As nearly as posaible what a Guide-Book ought to be,—sensible, concise in its infor-

mation, with (but touch of poetry which is no less indispensable in such a haunted land
than details of distances and historical facts, but which requires sound taste in its intro-

duction."—ATni:N;EUM.

BLACK'S NEW PICTURESQUE AND PICTORIAL GUIDE
TO THE TROSACMS, LOCHLOMOND, AND CENTRAL TOURING
DISTRICT OF SCOTLAND. Exquisitely Illustrated by Birket Foster, Esq.

In the Press.

BLACK'S ECONOMICAL TOURIST OF SCOTLAND—Con-
taining an accurate Travelling Map and Itinerary; with Descriptive Notices of

all the remarkable objects along the several roads, and Engraved Charts of those

Localities which possess peculiar Historical or Picturesque interest. Seventh
Edition. In a neat pocket volume, 3s. Gd. bound.

" A work most carefully and elaborately compiled, containing the greatest possible

amount of inforitialion in the smallest possible space."

—

Scotsman.

BLACK'S TOURIST'S AND SPORTSMAN'S COMPANION
TO THE COUNTIES OF SCOTLAND. A Series of Thirty-six Maps,
showing all the Roads, Railways, Villages, Country Seats, Moors, Fisliing

Streams, Rivers and Lakes, Places of Historical and Legendary Note, Memo-
randa of Battles, Ileiglits of Mountains, &c. In a portable volimio, strongly
bound in tu(-k, price lOs. 6d.
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BLACK'S TOURIST'S MEMORIAL OF SCOTLAND—

A

Series of Twenty Views, of Picturesque Scenery and Celebrated Localities Cs
Cloth.

This Series of Views presents delineations of some of the noblest prospects
in Scotland, by many of her most accomplished Artists. Among the subjects
represented may be mentioned, EniNUUHGH, Pkuih, Dunkki.d, Roslin
Chapkl, and tlie Castles of Taymouth, Stirling, and Craigmii.i.ar.

The List of Artists includes the names of LEITCH, HORATIO M'CUL-
LOCH, D. 0. HILL, MONTAGUE STANLEY, t'.ie RKV. JOHN THOM-
SON, and others not less distinguished in their several styles and departments.

The Engravings are executed in the highest style of which the art is capable.
W. Mii.LEU, Brandakd, Willmore, Forre.st, Couskx, and Benti.ey, are
among the Engravers on Steel ; while Jacksox, Lantjells, John Thompson,
S. Williams, and Branston, have executed the Views on Wood. The price
is unusually moderate, even at a time remarkable for the variety of cheap publi-
cations ; and the portability of its form recommends the work in a particular
manner to the attention of the passing traveller.

BLACK'S CELTIC ILLUSTRATIONS—Two Lithographic
Prints representing Full Length Figures of a Highland Chief—Clan Macdonell,
and a Highland Piper—Clan Gregarach. From Paintings by R. R. M'Ian,
Esq. Price 3s. 6d. each, elaborately coloured.

These drawings have been executed with strict regard to fidelity of Costume,
and furnish very accurate and spirited representations of the Celtic Character
and Garb.

BLACK'S GUIDE THROUGH EDINBURGH ; with a Des-
cription of the Environs—Illustrated with a Plan of the City ; a Map of the
Country Ten Miles round ; and Twelve Views of the Public Buildings and of
the Neighbouring Scenery. Eighth Edition, enlarged and improved. In a
neat pocket volume, 2s. 6d.

" This little book should be in the hands of every stranger who desires to be familiar
with all that is remarkable in the Antiquities, Institutions, and Public Buildings of Edin-
burgh."

—

Scotsman .

BLACK'S PICTURESQUE GUIDE TO GLASGOW AND
THE WEST COAST, including Falls of Clyde, Bute, Arran, Staffa, lona, and
the Land of Burns. In a neat pocket volume, 2s. 6d. cloth.

BLACK'S PICTURESQUE TOURIST OF ENGLAND AND
WALES. Containing a General Travelling Map, ivith the Roads and Rail-

ways distinctly laid down, besides Sections of the more important Districts on
an enlarged scale, and Engraved Charts of Roads, Railroads, and Interesting

Localities. New Edition. In a portable volume, 10s. (id. cloth.

" A carefully-executed work, prettily illustrated, with useful Maps."—ATHEN.BD»r.

BLACK'S PICTURESQUE GUIDE TO THE ENGLISH
LAKES. Including an Essay on the Geology of the District, by John Phillips,

F.R.S.G.L., Professor of Geology in King's College, London. With a

minutely accurate Map, by W. Hughes ; Charts of the Lakes, by Sidney Hall

;

Views of the Scenery by various distinguished artists ; and an ample Itinerary

of all the Routes, with the distances accurately laid down. Fifth Edition, greatly

enlarged and improved. In a neat pocket volume, 5s. cloth.

"This Guide to the Lakes has been coinpiled upon the same elahorntc plan (as the

Picturesque Tourist of Scotland), governed by the same resolution to spare no cost or

trouble to achieve a successful result. It needs no higher commendation. It is a pic-

turesque Guide in every sense— its descriptions arc charmingly written—its intelligence

is ample and minute-and its illustrations are admirable spcciniens of art."—Ai las.

BLACK'S GUIDE TO THE ENGLISH LAKES. lUustrated

with Map, Charts, and Views. Is. sewed.
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BLACK'S PICTURESQUE TOURIST OF NORTH AND
SOUTH "WALES AND MONMOUTHSHIRE, Containing minutely En-
jjraved Travelling Maps, Charts of tlie Railways, a Chart of the Course of the

River Wye, numerous Views of the Scenery engraved on Wood and Steel, and
a copious" Itinerary. In a neat pocket volume, 5s. cloth.

" A very clear and complete Guide to the beauties and interesting objects nf the Prin-
cipality. With this vohinie in his hand, the traveller may thread Wales in all Directions

;

learning what to see, aud how to see it."—Spectatob.

BLACK'S TRAVELLING MAPS.

BLACK'S TRAVELLING MAP OF ENGLAND AND
WALES, Carefully compiled from the Maps of the Ordnance Surveys, and
beautifully engraved by Sidney Hall ; with all the Roads, Railroads, and other
Topographical Information required by the Tourist or Traveller on business.

Size, thirty-two inches by twenty-two and one-half. In a neat portable case,

coloured, 4s. 6d. cloth.

" A beautifully-executed Map of England and Wales, which, after careful observation
and reference, we can characterise as being among the most correct ever issued."

—

Mining
JOUENAL.

BLACK'S TRAVELLING MAP OF SCOTLAND. Carefully
constructed from the best authorities. With all the Roads and Railroads accu-
rately laid down. Size, thirty-two inches by twenty-two and one-half. In a
neat portable case, coloured, 4s. 6d. cloth.

" A handsome-looking Map, of large dimensions, yet so well mounted that it folds up
into the size of a pocket-book, and admits at the same time of a partial examination."

—

Spectatob.

Smaller JIaps of England and Scotland, in pocket cases, price 2s. 6d.

each.

BLACK'S COUNTY MAPS OF SCOTLAND, In neat cloth
cases, and coloured, price Is. each.

BLACK'S TRAVELLING MAP OF IRELAND. Carefully
constructed from tlie most recent authoritie.^, with all the Roads, Railroads, &c.
accurately laid down. Size, twenty by fourteen and a-half inches. In a neat
portable case, coloured, 2s. 6d. cloth.

BLACK'S MAP OF THE LAKE DISTRICT of Cumberland,
Westmoreland, and Lancashire. Constructed by William Hughes, Professor

of Geography in the College for Civil Engineers, from the Maps of the Ordnance
Sur\'eys, with all the heights of the principal mountains in feet attached to their

names, and the Waterfalls, and Mountain Paths only to be traversed on foot,

properly indicated ; with other topographical information required either by the
Touri.st or Traveller on business. Size, nineteen by fourteen inches. Beauti-
fully engraved and coloured, 2s. 6d. in a neat portable case.

BLACK'S MAPS OF NORTH AND SOUTH WALES.
Compiled from the Maps of the Ordnance Surveys. Size, North Wales fourteen

by eleven and a-half inches, and South Wales sixteen by eleven and a-half

inches. Beautifully engraved and coloured. Is. 6d. each, in neat cloth cases.

BLACK'S TRAVELLING MAP OF THE CONTINENT.
Embracing Germany, Holland, Belgium, with parts of France and Switzerland;
constructed by William Hugiiics, Professor of Geof^rapliy in the Royal College
for Civil Engineers, from the most recent authorities With all the Roads,
Railroads, Canals, and every other topographical information required by the
Tourist or Traveller on business. Size, seventeen by twenty-four inches.

Beautifully engraved and coloured, 49. 6d. in a neat portable case.
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BLACK'S MAP OF INDIA. Constructed from the most recent
authorities, and including the Punjaub, Cabool, Scinde, Tibet, and the islands
of Ceylon and Singapore, &c. Size, twenty-three by seventeen and a-balf
inches. Beautifully engraved and coloured, 3s. ui portable case.

BOW.—Treatise on Bracing, with its application to Bridges and
other Structures of Wood or Iron, with numerous Plates. By Robert Henry
Bow, Civil Engineer. Eoyal 8vo, 3s. 6d. cloth.

BREWSTER—A Treatise on Magnetism. By Sir David Brewster,
LL.D., F. R. S., Corresponding Member of the Royal Institute of France, &c.
&c. Illustrated by upwards of 100 Engravings on Wood, and a Chart of Mag-
netic Curves. Post 8vo, 3s. cloth.

BROWN—Lectures on Ethics, or Moral Philosophy. By Dr.
Thomas Brown. With a Preface by Dr. Chalmers. Post 8vo, 6s. cloth.

BROWN—Philosophy of the IVIind. With a Memoir by Dr.
Welsh. Seventeenth Edition, 8vo, lis. cloth.

BROWN—Philosophy of the Mind. Carefully revised with the
original MS. ; with a Portrait, Index, and Memoir of the Author, by Dr. Welsh ;

(aU wanting in the previous Editions in 4 vols.; Sixteenth Edition. 4 vols.

8vo, £1

:

16s. cloth.

" An inestimable book."—Dn. PAnn.

BROWN—Views of Canada and the Colonists : embracing the
experience of an eight years' residence ; views of the present State, Progress,
and Prospects of the Colony ; with detailed and practical infomation for intend-

ing Emigrants. By James B. Brown. Second Edition, fcp. 8vo, 4s. 6d. cloth.

BRYCE.—Elements of Algebra. By James Bryce, M.A., F.G.S.,
one of the Masters of the High School, Glasgow. Second Edition, 12mo, 4s. 6d.

botmd.

BUCHANAN—A Comprehensive Atlas of Modern Geography,
Consisting of Thirty Maps, correctly engraved from new Drawings, containing

the latest Discoveries, and embodying in each Map a great variety of Statistical

and other details. By Robert Buchanan, Teacher of Mathematics, Geography,

&c. Quarto, colonred, 18s. bound.

BURTON—Life and Correspondence of David Hume. From the

Papers bequeathed by his Nephew to the Royal Society of Edinburgh, and other

Original Sources. By John Hill Burton, Advocate. 2 vols. 8vo, with Por-

traits, &c. 15s. cloth.

Besides a large collection of Unpublished Letters by Hume, this work con-

tains Diaries, Exti'acts from Note-Books, and other Original Papers ;
including

an Essay on the Authenticity of Ossiau's Poems, Letters from Hume's Eminent
Contemporaries—Gibbon, Adam Smith, Blair, Smollett, Montesquieu, D'Alem-
bert, Diderot, &c.

BURTON—The Law of Bankruptcy, Insolvency, and IMercantile

Sequestration in Scotland. By John Hill Burton, Advocate. Two vols, royal

8vo, £1 : Is. cloth.

" Tliis work redcctB credit on tlie Scottisli bar. In fulness nnd Incidity of general

])i oposition ; in vigour and nccuiacy of critical inquii-y ; in scope of research and terse power

of tliouglit and expression, it stands in lionouruble conlnist willi the great herd of text-

books."—Law Magazink.
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CAIRD—The Poor Law Manual for Scotland. A new Edition,
the Sixth of, by Alexander M'jSTeel Caird, Esq. 73. Cd. cloth. To this Edition

more than 150 pages of new matter have been added. The " Supplejient" has

been incorporated ; the " Principles" (as well as the rest of the Contents) have
been carefully revised, and upwards of Fifty Decisions, pronounced in the Court
of Session and the Justiciary and SheritF Courts, since the issue of the fifth

edition, have now been reported.

*,* The former Edition was thus noticed :

—

"It is referred to by all the Judges m the Supreme and Inferior Courts of Scotland, as

an excellent authority on questious connected with the Scottish Poor Laws. We have
derived much benefit from it in its former editions ; and we advise all those wlio have to do
with the administration of the Poor Laws in Scotland to provide themselves with a copy."

—

SooiTiSH PooE Law Jouenai,.

CARSON—Exercises in Attic Greek, for the Use of Schools and
Colleges. By A. R. Carson, LL.D., RR.S.E., &c., and late Rector of the High
School of Edinburgh. 12mo, 4s. bound.

CARSON—PhfEdri Fabulae, Augusti Liberti Fabularum Aesopi-
arnm, quas oculis puerorum subjici fas est, librae quinque, cum Indice verhorum
phrasiumque difficiliorum Anglice redditorum. Edidit A. R. Carson, LL.D.,
Late Rector of the High School, Edinburgh. Editio Sexta. 18nio, 2s. bound.

CHRISTISON'S DISPENSATORY; A Commentary on the
Pharmacopoeias of Great Britain, compi-ising the Natural History, Description,
Chemistry, Pharmacy, Actions, Uses, and Doses of the Articles of the Materia
Medica. By Robert Christison, M.D., Professor of Materia Medica in the Uni-
versity of Edinburgh. New and improved Edition, with a Supplement, con-
taining the most intportant New Remedies which have come into general use
since the publication of the last Edinburgh Pharmacopoeia in 1841. 8vo, 20s.

cloth.

" We earnestly recommend Dr. Christiaon's Dispensatory to all our readers, as an
indispensable companion, not in the Study only, hut in the ' Surgery ' also."

—

Brit, and
Fob. Med. Uevtew.

CHRISTISON—A Treatise on Poisons. In relation to Medical
Jurisprudence, Physiology, and the Practice of Physic. By Robert Christison,

M.D., Professor of Materia Medica in the University of Edinbm-gh, &c. &c.
Fourth Edition, enlarged, corrected, and improved. 8vo, 20s. cloth.

CHRISTISON—A Treatise on Granular Degeneration of the
Kidneys, and its connection with Dropsy, Inflammation, and other Diseases. By
Robert Christison, M.D., Professor of Materia Medica in the University of Edin-
burgh. 8vo, 8s. cloth.

" The illustrative cases, thirty-one in number, are narrated with Dr. Cliristison'a usual
clearness, and, like the rest of the work, are higlily instructive. We strongly recommend
this book to our readers."

—

London Medical Gazette.

CLERK—Naval Tactics. A Systematical and Historical Essay in
Four Parts. By John Cleric, Esq. of Eldin, F. R. S. E., &c. Third Edition,

with Notes by Lord Rodney, an Introduction by a Naval Oificer, and explana-
tory Plates. 8vo, 26s. cloth.

COCKBURN—Life of Lord Jeffrey. By Lord Cockburn, one of
the Judges of the Court of Session. Second Edition. 2 vols. 8vo, 25s. cloth.

" Our expectations on taking up these volumes were very Iiigh, and they have not been
disappointed. The l)ook contains a variety of excellent matter, and the lotters of Lord
Jeffrey will heighten the respect that attaches to his name."

—

Athen/EUM.
" Taken altogether, this is a most pleasing and satisfactory book."—Examineb.
" Cue of the letters we would fain give entire, as not only one of llio best in the volume,

but one of the happiest pieces of epistolai? writing in the language."—Literaey Gazette.
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COOPER—A Dictionary of Practical Surgery : Comprehending
all the most interesting improvements from the earliest times down to the pre-
sent period ; an accouut of the Instruments and Remedies employed in Surgery

;

the etymology and signification of the principal Terms ; and numerous references
to ancient and modern works, forming a catalogue of Surgical Literature, ar-
ranged according to subjects. The Seventh Edition, revised, corrected, and
enlarged. By Samuel Cooper, Senior Surgeon to tlie University College Hospi-
tal, London, Professor of Surgery in the same College, Surgeon to the Queen's
Bench, &c. &c. &c. 8vo, 30s. cloth.

CRAIGIE— Elements of General and Pathological Anatomy,
Presenting a view of the present state of knowledge in these Brandies of Science.

By David Craigie, M.D., F.R.S.E., &c. &C. The Second Edition, enlarged, i

revised, and improved. 8vo, 24s. cloth.

" A woi-k of great value, and one wliicli does great credit to the Author's erudition and
laborious research."—London .Mkdical Gazkttk.

CRAIGIE—Elements of the Practice of Physic, Presenting a View
of the present state of Special Pathology and Therapeutics. Bv David Craigie,

M.D., F. R. S. E., Fellow of the Royal College of Physicians, Edinburgh, Phy-
sician to the Royal Infirmary, Emeritus President and Extraordinary Member
of the Royal Medical Society, &c. &c. &c. 2 vols. 8vo, 24s. cloth.

" We are inclined to regard Dr. Craigie's Elements as the best we at present possess."

—

London Medical Gazktte.

CRAIGIE— Elements of Anatomy, General, Special, and Com-
parative. By David Craigie, M.D., forming the article under that head in the

Seventh Edition of the "Encyclopjedia Britannica. With Fourteen highly-

finished Engravings. 4to, 12s. cloth.

"Without brandling out into unnecessary details, the leading points of each division

are placed before tlie reader in a clear and concise (though sufficiently compreliensive) man-
ner, the whole forming a volume which may be perused with pleasure and advantage, both

by the uon-professional man of science and the practical anatomist."

—

Lancet.

CREUZE—Shipbuilding. Being a Treatise on the Theory and
Practice of Kaval Architecture. By Augustine F. B. Creuze, Member of the

late School of Naval Architecture ; President of the Portsmouth Philosophical

Society; and Editor of the " Papers on Naval Architecture." With 15 Engrav-

ings on Steel, and numerous Woodcuts. 4to, 12s. cloth.

"One of the best, because the clearest, and, at the same time, perfectly compreliensive

disquisitions on Shipbuilding, is contained hi the Eiicyclopiedia Britannica."—Livebpool

Mail,

DALGAIRNS—Practical Cookery carefully adapted to the pur-

poses of everyday life, and containing plain directions how to prepare in the best

manner every dish at present in general use. By IMrs. Dalgairns. Twelfth

Edition. 1597 accurately tested Receipts. Price 6s. cloth.

List of the Principal Subjects Trea/erf.—Soups—Fish—Beef—Mutton-

Lamb—Veal—Pork—Poultry—hurries— Game Gravies and Sauces—Vege-

tables—Puddings, Pies, and Tarts—Creams, Custards, &c.—Cakes—Preserves-

Vinegars and Pickles-Domestic Wines, &c.—The Poultry Yard-Dairy—

Brewing—Kitchen Garden—Bees—Pigs, &c.

" We consider wo have reason strongly to recommend Mrs. Dalgairns' as an economi-

cal useful, and practical svstem of Cookery, adajitcd to the wauls of uU famdics, from

the tradesman to the country gciilleman. It is not a gourriiand s book, nor docs it prclcnU

to be- and tliough wc shall not put away Kundcll and Kitchiner for Mrs. nalgmrns, she is

far more copious than thoy arc, lar more various, and to us more novel. —Spectator.
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DAVIDSON—A Treatise on Biblical Criticism ;
exhibiting a

Systematic View of that Science. By Samuel Davidson, D.D.—Author of
" Ecclesiastical Polity of the New Testament," 8vo ;

" Introduction to the New
Testament," 3 vols. 8vo ;

" Sacred Hermeneutics Developed and Applied," 8vo,

&c.—2 vols. 8vo, 28s. cloth.

"Any one desirous of becoming acquainted with the history ofthe text of our Scriptures,

with the present state of Sci ipturoci iticism, and tlic difficulties thiitlle in the way of rectify-

ing mistakes that have crept into the text—in short, with what criticism is, what it has done,

wh;it it expects yet to do, and tlie m.iterials with which it hasto woik—to any one desirous

ofknowing: these things, and what student ofthe Bible is not desirous of knowing something
of them? Dr. Davidson's Treatise on Biblical Criticism is just the work we would recom-
mend. It is truly a systematic view of the science. One feature of the work, particularly
valuable to young students, we must not omit to point out, namely, the mention of those
departments where Ciireful research may be expected to be productive of important results.

Dr. Davidson has omitted no opportunity of helping those who may be honourably ambi-
tious of adding something to the accumulation of facts on which is based the science of
Biblical Criticism. We have much pleasure in commending these volumes to the notice
of those for whose benefit they are intended and .in expressing the hope that the author
may be spared to do much more in this his favourite department."—Wn uKss.

" The student may thus the more appreciate the labours of Dr. Davidson in these
'

volumes, wliich are a highly important contribution to tlie study of Biblical Criticism,
containing, as they do, a careful statement of facts and results, such as is not to be found
on the subject elsewhere in the English language."

—

Eclectic Review, March 1853.

" Dr Davidson's work contains a great mass of highly valuable information, collected
and condensed with the care which marks the whole work. But we have said enougli to
accomplish our object, which is not to give an epitome of these volumes, but to do our best to
recommend them to our readers."

—

Jouenal of Sacked Literatuhe, April 1853.

DICK—The Nature and Office of the State. By Andrew Coventry
Dick. 8vo, price 7s. Gd. boards.

DICKSON—The Breeding and Economy of Live Stock, Being
the results of Forty years' Practical Experience in the Management and Dis-
posal of Cattle, Horses, Sheep, and Pigs. By James Dickson. 12mo, 3s. 6d.
boards.

EDINBURGH MEDICAL AND SURGICAL JOURNAL,
Exhibiting a concise View of the latest and most important Discoveries in
Medicine, Surgery, and Pharmacy. Publishing in Quarterly Numbers, 6s.

sewed.

In every branch of Medical and Surgical Science, this work exhibits a va-
luable compendious view of the progressive advancement of knowledge ; and to
those who desire to keep pace with the improvements of the times, either in the
theoretical departments of Medical Science, or in their practical application, the
Edinburgh Medical and Surgical Journal is recommended, not only as a safe and
judicious guiile, but as an indispensable requisite.

EDINBURGH NEW PHILOSOPHICAL JOURNAL, Exhibit-
ing a View of the Progressive Discoveries and Improvements in the Sciences and
the Arts. Conducted by Professor Jameson. Publishing in Quarterlv Numbers
7s. 6d.

'

The Edinburgh New Philosophical Journal is now the only Journal of
Science published out of London. Its plan embraces all the subjects regarded as
most important by those engaged in scientific pursuits ; and for the benefit of
the general reader, the information is conveyed in a form as popular as the na-
ture of the subjects will admit of. The numbers will be found to contain many
important articles illustrating the progress of discovery in Natural Philosophy,
Geology, Chemistry, Natural History, Comparative Anatomy, Practical Me-
chanics, Geograply, Navigation, Statistics, Antiquities, and the Fine and Useful
Arts

;
together with many interesting Biographies of Individuals eminent in

the history of Science.

A Complete Set from No. 1 to No. 107, £10.

EDINBURGH PHARMACOPCEIA OF THE ROYAL COL-
LEGE OF PHYSICIANS. Second Edition. 18mo, 5s. cloth.
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ENCYCLOPAEDIA BRITANNICA. Eighth Edition. Vol. I.,
containing Preliminary Dissertations by Dugald Stewart, Sir James Macintosli
Kicliard Whately, D.D., Arclibishop of Dublin, Professors Playfair, and Sir John
Leslie. 4to, 24s. cloth. Now publishing in Parts Monthly, and Volumes
Quarterly.

FLEMING—Molluscous Animals—Including Shell-Fish; con-
taining an Exposition of their Structure, Systematic Arrangement, Physical
Distribution, and Dietetical Uses, with a reference to the Extinct races. By
John Fleming, D.D., F.R.S.E., M.W.S., Professor of Natural Science in theNew College, Edinburgh, &c. &c. &c. With Eighteen Plates, Post 8vo, 6s.
cloth.

FORBES—Travels through the Alps of Savoy, and other Parts of
the Pennine Chain, with Observations on the Phenomena of Glaciers. By James
D. Forbes, F.R.S., Sec. R.S.E., Corresponding Member of the Koval Institute
of France, Professor of Natural Philosophy in the University of Edinburgh, &c.,
&c. A New Edition, Revised and Enlarged. Illustrated by a large Map of
the Mer de Glace of Chamouni, Lithographed Views and Plans, and Engravings
on Wood. Imperial 8vo, 28s., or with the large Map coloured, in a case, 31s. Gd.
cloth.

" Tliis elaborate and beautifully-illustrated work."—Quabterly Ee^t:ew.
" Pregnant with interest."—Edinbukgh Review.

FORBES—Notes on Norway and its Glaciers, made on a Journey
in 1851—followed by Journals of Three Excursions in the High Alps of Dau-
phine, Berne, and Savoy. By James D. Forbes, F.K.S., &c. &c., Professor of
Natural Philosophy in the TJniversity of Edinburgh, and Author of "Travels
through the Alps." With numerous Woodcuts and Coloured Lithographed
Illustrations. Royal 8vo. In the Press.

GALLOWAY—A Treatise on Probability. By Thomas Gallo-
way, M.A., F.R.S., Secretary to the Royal Astronomical Societ}'. Post Svo, 6s.

cloth.

GARDNER—A Latin-English, English-Latin Dictionary.
Founded on the Work ol the late Mr. Leverett, and particularly adapted to the
Classics usually studied preparatory to a Collegiate Course. By Francis
Gardner, A.M., Instructor in the Public Latin School in Boston. 8vo, lOs. 6d.
cloth.

GILLY—Valdenses, Valdo, and Vigilautius. By the Rev. W. S.
Gilly, D.D., Author of " Waldensian Researches." Post 8vo, Is. Cd.

" An eloquent account, from personal observation, of that small coinmuuily of Protes-
tants, who, in the secluded valleys of the Cottian Alps, liave, for many centuries, main-
tained the purity of their faith and worsliij), and Icept up tlie tire of tlieir vestal cliurch, in

the midst of privations and persecutions not yet extinguislied."—QuAUTKni.y Review.

GLASSFORD—Italian Poets. Lyrical Compositions selected fi'om

the Italian Poets, with Translations. By James Glassford, Esq. of Dougalston.

Second Edition, greatly enlarged. Small 8vo, 7s. 6d. cloth.

GRAHAM—Musical Composition. Being an Essay on its Theory
and Practice, with an Appendix and Notes, being an extension of the article

" Music." By G. F. Graham, Esq. With numerous EngiaWngs and copious

Musical Illustrations interspersed with the Text. 4to, 9s. boards.

" A masterly and comprehensive Essay."

—

AtheN/5;um.

GRAY—Lectures on the Nature and Use of Money. By Jolm
Gray. 8vo, 7s. 6d. cloth.

The sum and substance of the Author's doctrine may be given in these few

words :—Without the slightest shadow or semblance of Association or Combina-

tion of any kind—or, in other words, consistently with the most unbounded

freedom of Individual Competition between man and man- Production may be

rendered the uniform and never-failing Cause of Demand nd iitjinihim : and that

merely hy the establishment of a properly-constituted National Bank.
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GUNN—Rudiments of the Latin Language. By tlie late "William

M. Gunn, LL.D Second Edition. 12mo, '2s. bound.

HANSARD—Printing and Typefounding. Two Treatises by T.
C. Hansard. Illustrated with Plates and Woodcuts. Post 8vo, 2s. 6d. cloth.

HAYDON AND HAZLITT—Painting and the Fine Arts. By
B. R. Haj-don and William Hazlitt. Post 8vo, 6s. cloth.

" Mr. Hnzlitt's clever little Treatise, written for the ' Encyclopjedia Britannioa,' has
come under our notice. We have read no work of that author vntii anything approaching
to the same gratification."

—

Quartkri.t Review.

HENDERSON—Astronomical Observations Made at the Royal
Observatory, Edinburgh. By Thomas Henderson, F.B.S.E., and R.A.S., Pro-
fessor of Practical Astronomy in the University of Edinburgh, and Her Majesty's
Astronomer for Scotland. "Published by order of Her Majesty's Government.
Vols. 1, 2, 3, 4, 5, and 6. 4to, 12s. boards.

HETHERINGTON—The History of Rome. By the Rev. W.
M. Hetherington, M.A. With an Account of the Topography and Statistics of

Modern Rome. By the Rev. J. Taylor, M.A. 12mo, with a Map of Ancient
Rome. 3s. 6d. bound.

*,* Without suppressing those traditionary legends which are blended with
the earlier recortls of Roman History, an attempt has been made in the present
work to distinguish between Fact and Fable, and to make the latter subserve
the important purpose of elucidating and of fixing in the Memory those real

events from which the fabulous legends have arisen.

HOSKING—Architecture with the Practice of Building. By
William Hosking, F.S.A., Architect. To which are subjoined the Articles Ma-
sonry, Joinery, and Carpentry. With Thirtj'-five Engravings. 4to, 16s.

boards.

IRVING—Lives of Scottish Writers. By David Irving, LL.D.
Post 8vo, 5s. cloth.

JAMIESON'S SCOTTISH DICTIONARY. Abridged by John
Johnstone. Containing all the Words in the Dictionarj' and Supplement, in
four vols. 4to, incorporated in one Alphabet; with the various meanings and
the et^'mons ; and embodying the proverbial sayings, and a brief description of
the usages and manners of Scotland. 8vo, 12s. cloth.

JEFFREY'S LIFE. By Lord Cockburn. 2 vols. 8vo, 25s.
cloth.

liELLAND— Elements of Algebra. By P. Kelland, A.M.,
F.R.SS.L. and E. &c. &c., late Fellow of the Queen's College, Cambridge, Pro-
fessor of Mathematics in the University of Edinburgh. 8vo, 9s. cloth.

KELLAND—Demonstrative Mathematics. Being a Course of
Lectures, by the Rev. Phillip Kelland, A.M.,F.R.SS.L. and E., Professor of Ma-
thematics m the University of Edinburgh, late Fellow and Tutor of Queen's
College, Cambridge. 12mo, 4s. 6d. cloth.

4
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KITTO—A Cyclopaedia of Biblical Literature. By John Kitto,
D.D., F.S.A., Kdilor of " The Pictorial Bible," &c. &c. Assisted' by numerous
able Scholars and Divines, British, Continental, and American, wliose Initials

are affixed to their respective contributions. Illustrated by Maps, Engravings
on Steel, and 554 Engravings on Wood. In two thick volumes 8vo, £3, cloth.

" II is uot too much to say, that this Cyclopicdia surpasses every Biblical Dictionary
which has preceded it. and that it leaves nothing to be desired in such a work, which can
throw litiht on the criticism, inrerpretation, history, ^'eography, arehffiolopy, and physical
science of the Biljle. It is beautifully printed, aud is illustrated with fourteen engravings
of maps and views, besides more than five hundred well-executed woodcuts of subjects cal-

culated to elucidate the Holy Scriptures."—HouN E's Intiioduction to the Critical Ana-
lysis OF THE SCRIPTUUKS, NlNTII EDITION, Tol. V. p. "137.

" In the Cyclopiedia before us, we recognise the closeness of the connection between
the Scriptural and profane subjects of the ancient world; the learning and ability with
which the one class is made to throw light upon the other; the industry witli which obsolete

usages are again restored to the knowledge of mankind ; the acute criticism which is made
to bear on the most disputed forms and things of revelation ; and the extraordinary illus-

tration which the most recondite subjects receive at the hands of the Contributors."

—

Athenjsum.

laTTO—A Popular Dictionary of the Bible. By John Kitto,

D.D., F.S. A., &c.. Editor of the Pictorial Bible. In a beautifully printed volume.

Illustrated by 336 Engravings on Wood. 8vo, 10s. 6d. cloth or half-bound

calf.

KITTO'S ILLUSTRATED HISTORY OF PALESTINE. A
New Edition, with Map and upwards of 200 Illustrations. Small 8vo 6a. cloth;

6s. 6d. cloth, gilt edges.

" No expense seems to have been spared in the getting up of tlus volume, which will

be found not only a most useful companion to the sacred volume, from the compactness and

comprehensiveness of its numerous details, but an attractive us well as valuable present

to the young."—Bkitannia.
" We have placed this nmong the gift books because it ought to be one, so profusely is it

illustrated. The season will not produce a more useful prize book than this."

—

Ceitic.

KITTO—The History of Palestine, for Schools. From the

Patriarchal Afre to the Present Time ; with Introductory Chapters on the Geo-

graphy and Natural History of the Countr^^ and on the Customs and Institu-

tions of the Hebrews. By John Kitto, D.D., F.S.A., Editor of the '• Pictorial

Bible," &c. &e. With Questions for examination, by Alexander Reid, A.M.,

Eector of Circus Place School. 12mo, 3s. 6d., or with Map of Palestine, 48.

bound.
Beyond all dispute it is the best historical compendium of the Holy Land, from the

days of Abriiham to those of the late Pasha of Egypt, Meliemet Ali."—Observke.

" Not only a complete description of the Holy Land, but a condensed History of the

Jewish People. » » * On the whole, this ably compiled and elc(raul manual is well cal-

culated to assist the young in obtaining a right understanding of Holy Scripture, and to im-

part a life-like interest to their study of the Sacred volume."- John Bull.

LAUDER—Highland Rambles, and Long Legends to Shorten the

Wa3'. By Sir Thomas Dick I.auder, Bart., Author of " An Account of the

Morayshire Floods," " Lochaiulu," &c. &c. Third Edition, post 8vo, 5s. cloth.

We heartily recommend this volumes to all tourists to the ' Laud of the Mountain

and the Hood,' who are setting forth on their delightful trip."—Bkntlev's Miscellant.

" Full of legend, full of adventure, full of interest"—Atiikn^uu.

LECOUNT—Railways. A Practical Treatise ;
explaining their

Construction and Management, being the article under that head in the Encv-

clopiedia, with additional details. By Lieutenant Lecount, K.N., I'.K.A.b., Uli.

of the London and Birmingham Kailway. Illustrated with A\ oodciits and En-

gravings. Post 8vo, 43. 6d. cloth.

LEES—Arithmetic, Algebra, and Geometry. An Elementary

Work for the Use of Students. By George Lees, A.M., &c. 8vo, 5s. cloth.
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LESLIE—Natural and Chemical Philosophy. Being the Contri-
butions of Sir John Leslie on the following important subjects of Natural and
Cliemical Philosophy :

1. AciiROJiATic Glasses. 2. Acodstics. 3. Aerokautics. 4. Barometer.
5. Barometrical Measurements. 6. Climate. 7. Cold and Con-
GEL.\Tio.v. 8. Dew. 9. Meteorology.

Illustrated with Plates and "Woodcuts, and prefaced by a Biographical Memdir
of the Author. Post 8vo, 9s. cloth.

LINDSAY—High School Vocabulary. By Samuel Lindsay, A.M.
ISmo, Is. bound.

LOTHIAN—Consistorial Law. The Law and Practice peculiar
to the Actions of Declarator of Marriage, Nullity, Separation, Divorce, Legiti-

niacj", &c., transferred from the Commissary Court to the Court of Session

;

comprehending the Styles of these Actions, Pleas, Modes of Proof, and general

detail of Procedure. With Remarks on the Present State of the Consistorial

Law, and the Recent Judicature Act. By Maurice Lothian, Solicitor in the Con-
sistorial Court of Scotland. 8vo, 7s. 6d. boards.

MACAULAY—A Medical Dictionaiy. Designed for Popular
Use

;
containing an Account of Diseases and their Treatment, including those

most frequent in AVarm Climates ; with Directions for Administering Medicines;
the Regulation of Diet and Regimen ; and the Management of the Diseases of

Women and Children. B3' Alexander Macaulay, M.D., Fellow of the Roj-al

College of Surgeons of Edinburgh, and Physician-Accoucheur to the New Town
Dispensary. The Eleventh Edition, enlarged, corrected, and improved. Dedi-
cated by permission to the late Dr. Abercrombie. In one thick volume 8vo,

double columns, 12s. cloth.

"Just sucli a work as every head of a family ought to have on his book-shelf."

—

BiiiGnxoN Hekald.

M'CULLOCH—Treatises and Essays on subjects connected with
Economical Policy, with Biographical Sketches of Quesnay, Smith, and Ricardo.

By J. R. M'Culfoch, Esq., Author of Commercial Dictionary, &c. 8vo, 14s.

cloth.

M'CULLOCH—The Principles of Political Economy, with some
Inquiries respecting tlieir Application, and a sketch of the Rise and Progress of
the Science. By J. R. M'Culloch, Esq. Fourth Edition, corrected, enlarged,
and improved. New Edition, 8vo, 15s. cloth.

MACKINTOSH— Ethical Philosophy, a Dissertation on the
Progress of Ethical Philosophy, chiefly during the Seventeenth and Eighteenth
Centuries. By the Right Hon. Sir James Mackintosh, LL.D., F.R.S. With a
Preface by William Whewell, D.D., Professor of Moral Philosophy in Cambridge
University. 8vo, 9s. cloth.

"Done with taste, discriniinntion, and, as far as the subject would admit, tliat ease
and perspicuity wliich flow from tiic complete mastery of a congenial subject"—QuAtiTEBLY
Review.

"That inimitable 'Dissertation on Ethical Philosophy' wliicb is prefi.xed to the New
Edition of the Encyclopicdia."

—

Fbancis JspraEY.

MACLAREN—Geology of Fife, and the Lothians ; Including
Detailed Descriptions of Arthur's Seat and Pentland Hills. By Charles Mac-
larcn, Esq., F.K.S.E. Illustrated with 90 Woodcuts, 11 Geological Sections, and
2 Coloured Maps. Fcp. 7s. 6d. cloth.

MARSHALL—On the Enlisting, Discharging, and Pensioning of
Soldiers, with the Official Documents on these Branches of Military Dutv. By
Henry Marshall, F.R.S.E., Deputy-Inspector-General of Army Hospitals. Se-
cond Edition. 8vo, 7s. 6d. cloth.

" A most valuable boolt, and ouRht to bo in the library of every medical ofHcor in the
public service, whether of the army or navy."—British and Forekin Medu ai, Review.



18 CATALOftUE OF WORKS

MATTHEW—Emigration Fields: North America, the Cape,
Australia, and New Zealand, describing these Countries, and giving a compara-
tive view of the advantages they present to British Settlers. By Patrick
Matthew, Author of " Naval Timber and Arboriculture." With two Folio
Maps, engraved by Sidney Hall. Post 8vo, 3s. Cd. cloth.

"The Information contained in this work Is of Bucli a nature, that every one who has
. an intention of emigrating, should, before fixing upon any country as his future residence

consult the Emigkation FiiSLDS."

—

Dundek Cheoniclk.
'

MATTHEW—Naval Timber and Arboriculture, being a Treatise
on that subject, with Critical Notes on Authors who have recently treated the
subject of planting. By Patrick Matthew. 8vo, 12s. cloth.

MILLER—The Principles of Surgery. By James Miller, F.R.S.E.,
Professor of Surgei-y in the University of Edinburgh, &c. &c. New Edition,
illustrated by 238 Wood Engravings, 16s. cloth.

"An admirable epitome of the surgical science of the day. Being written by a sound
practical surgeon, accustomed to the public teaching of his science, it lias tliat clearness of
diction and arrangement which renders it an excellent manual for the student, as well as
that amount of scientific and practical information which makes it a safe and valuable guide
to the practitioner."

—

Lancet.

MILLER—The Practice of Surgery. By James Miller, F.R.S.E.,
Professor of Surgery in the University of Edinburgh, &c. New Edition, illus-

trated by 227 Wood Engravings. 8vo, 16s. cloth.

"We have no hesitation in stating that the two volumes form, together, a more com-
plete text-book of surgery than any one that has been heretofore offered to the student."

—

NOETHERN JOUENAL OF MEDICINE.

MILLS—The Sportsman's Library. Comprising Instructions on
every matter connected with Hunting, Shooting, Coursing, and Fishing; in-

cluding the Condition of Horses, Breeding and Breaking of L)ogs, Preservation

of Game, Destroying of Vermin, &c. By John Mills, Esq., Author of " The Old
English Gentleman," &c. 8vo, 9s. cloth.

MOIR AND SPALDING—Poetry, Romance, and Rhetoric. By
WUliam Spalding, Professor of Rhetoric in the University of Edinburgh, and
George Moir, Esq., Advocate. Post 8vo, 3s. 6d. cloth.

MOOR—Elementa Lingua Grsecas. Studio Jacobi Mooi-e, LL.D.
Emendavit auxitque Jacobus Tate, A.M., Cantab., Editio Quinta Correctior,

with an Appendix, containing a list of Irregular and Defective Greek Verbs,

and a Synopsis of the Indeclinable Parts of Speech. 12mo, 2s. 6d. bound.

NEILL—The Fruit, Flower, and Kitchen Garden. By Patrick

Neill, LL.D., F.K.S.E., Secretary to the Caledonian Horticultural Society.

Fourth Edition. Revised and Improved, illustrated with upwards of 60 Wood-
cuts. 12mo, 3s. 6d. cloth.

" One of the best modern books on Gardening extant."—Loudon's Gabdbner's
Magazine.

NICOL—Manual of Mineralogy ; or, the Natural History of the

Mineral Kingdom ;
containing a General Introduction to the Science, and de-

scriptions of the several Species, including the more recent Discoveries and Che-

mical Analysis. By James Nicol, F.K.S.E., F.G.S., Professor of Natural

History in Marischal College, Aberdeen. Post 8vo (pp. 696), 12s. cloth.

" There is a completeness about this MnnunI of Mineralogy which must recommend

it to every one pursuing tliis br.inch of science. I'nrticuliu- attention has been paid to Uio

crystallogniphic ami clicmical cli.ii actei s of each mineral, and the aiinlyscs given arc more

extensive, and selected with more care, than those to be found in any work on mincrBlog>-

in the English language."

—

Atuen.(Eum.
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NUGENT—Pocket Dictionary of the French and English Lan-
guages. In two Parts—1st, French and English

;
2d, English and French

;

containing all Words of General Use, and authorised by the best Writers. As
also the several Parts of Speech ; the Genders of the French Nouns, the Naval
and Military Terms, a list of Proper Names, &c. &c. New Edition, Pearl,

5s. 6d. bound.

OSWALD—An Etymological Dictionary of the English Language,
on a Plan entirely new, adapted to the Modern System of Tuition. By the Rev.
John Oswald, late Master in George Heriot's Hospital. Fourth Edition. 18mo,
63. bound.

" This very laborious compilation deser\'es to be introduced into every school where
the English Language is taught."

—

Athenaeum.

OSWALD—An Etymological Manual of the English Language,
for the Use of Schools and Private Families. Eleventh Edition, price Is. cloth.

OSWALD— Outlines of English Grammar. Fifth Edition,
price 6d.

OSWALD—Etymological Primer. Part First. Twelfth Edi-
tion, Id.

OSWALD—Etymological Primer. Part Second. Fourth Edi-
tion, 6d.

PHILLIPS—A Treatise on Geology. By John PhilHps, F.R.S.,
F.G.S., Professor of Geology in King's College, London, Author of " Illustra-

tions of the Geology of Yorkshire," " A Guide to Geology," &c. &c. Embel-
lished with Plates and Woodcuts. Post 8vo, 6s. cloth.

" The author has selected and combined all the discoveries which have been made in

Geologj' up to the present time."

—

Moening Hekald.

PILLANS—Eclogaj Ciceronianse. A Selection fi'om the Orations,
Epistles, and Philosophical Dialogues of Cicero : to which are added selected

Letters of Pliny the Younger. Arranged in three distinct divisions
;
being in-

tended to give the studious youth a specimen of Cicero's compositions in differ-

ent aspects of his Character : 1. as an Orator ; 2. as a Man of the World and a
Member of Society ; and 3. as a Philosopher. By James Pillans, F.R.S.E.,
Professor of Humanity in the Universitj' of Edinburgh. 18mo, 3s. 6d. cloth.

PILLANS—Outlines of Geography, principally Ancient. With
Introductory Explanations of the System of the World, and of the most Ap-
proved Methods of Studying and Teaching Geography ; for the Use of the more
Advanced Pupils of the High School of Edinburgh, and of the Students of the
Universities. By Professor Pillans, of the University of Edinburgh. Illus-

trated with Nine Maps. 12mo, 4s. 6d. bound.

PILLANS—Principles of Elementary Teaching, chiefly in reference
to the Parochial Schools of Scotland ; in Two Letters to T. F. Kennedy, Esq.,
M.P. By James Pillans, F.R.S.E., late Rector of the High School, and now
Professor of Humanity in the University of Edinburgh. Post 8vo, 3s. boards.

PILLANS—First Steps in the Physical and Clas.sical Geography
of the AncientWorld, with an Illustrative Map. By James Pillans, M.A., F.R.S.E.,
Professor of Humanity in the College of Edinburgh. 12mo, Is. 6d., cloth.

PORTEUS—A Summary of the Principal Evidences for the
Truth and Divine Origin of the Christian Revelation. By the late Beilby Por-
teus, D.D. New Edition, by Dr. Boyd, of the High School, Edinburgh. 18mo,
Is. bound.

RAMSAY—The Gentle Shepherd. By Allan Ramsay. New
Edition. With a Life and Portrait, and numerous Illustrations after David
Allan. ISmo, sewed, Is. 9d.

;
cloth, 28. 6d.

;
cloth, gilt, 3s. ; morocco, 6s, 6d.
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ROBERTS—The British Wine Maker and Domestic Brewer. A
Complete Practical and Easy Treatise on the Art of Malting and Managing
every Description cf British Wines, Liquors, Ales, Beer, and Porter, witli the
aid of the Saccharometer. Containing also a Supplement on the Rhubarb
Plant, showing it to be a basis nearly as valuable as that of the Grape for pro-
ducing Champagne, Hock, Madeira, and Constantia. By W. H. Roberts,
Author of the Scottish Ale Brewer. Fifth Edition, 12mo, 6s. cloth.

ROD AND THE GUN. Being Two Treatises on Angling
and Shooting. The former by James Wilson, Esq., F.R.S.E., &c. &c. The
latter b}' the Author of " The Oakleigh Shooting Code." Second Edition, with
numerous Engravings on Wood and Steel. Post 8vo, 10s. 6d. cloth.

" The treatise on Shooting, by the Author of the ' Oalileigh Shooting Code,' is written
upon a veiy comprehensive plan, and beautifully illustrated. Its companion on angling
is one of the most interesting, instructive, and agreeable treatises on ' the gentle art'

that exists in our language ; and will probably be noticed at greater length in a future
article."

—

Edinbuhgu Review.

" Know likewise to thy utter discomfort, nay, to thy utter confusion, that a book has
lately appeared yclept ' The Rod and the Gun,' so amusingly written and so complete in all

its parts, that there is not the least occasion for you to burthen Mr. Murray's shelves with
stale precepts that no one will attend to."

—

Pbt.face to "UaTS and Nights of Salmon
i'lsHiNG" BY William Sckope, Esq.

ROGET—Physiology and Phrenology. By P. M. Roget, M.D.,
Secretary to the Royal Society, &c. &c.. Author of the fifth Bridgewater Trea-

tise. Two volumes post 8vo, 12s. cloth.

"A luminous and most candid and impartial account of Phrenology. . . . In the

Treatise on Physiology, that science is treated clearly, fully, and in the systematic manner
which a masterly instructor might adopt for the benefit of his pupils."

—

Tait's SIagazine.

RUSSELL—The History of Modern Europe : with an Account of

the Decline and Fall of the Roman Empire, and a View of the Progress of So-

ciety from the Rise of the Modern Kingdoms to the Peace of Paris in 1763;

in a" Series of Letters from a Nobleman to his Son. New Edition, continued to

the Accession of Queen "Victoria of England. Four Volumes, 8vo, 52s. cloth.

RUSSELL—A Treatise on the Steam Engine. Illustrated by
248 Engravings on Wood, and 15 Folding Plates on Steel. Post 8vo, 5s. cloth.

"Most complete and circumstantial. . . . At the same time it is methodi-

cally, clearly, and luminously written. Considering the number of illustratious, it is averj'

cheap book ; and, as it explains all the modern improvements and applicjitions, it cannot

fail in being a boon which every mechanist and engineer will receive with much gratitude."

—The SuEViiVOH, Engine?;e, and Abchitkct.

RUSSELL—Steam and Steam Navigation. A Treatise on the

Nature, Properties, and Applications of Steam and on Steam Navigation. By
John Scott Russell, M.A., F.R.S.E., Vice-President of the Society of Arts of

Scotland. Illustrated with upwards of 80 Engravings on Wood, and 15 Foldnig

Plates on Steel. Post 8vo, 9s. cloth.

"A work on Steam and Steam Navigation, in which science and Interesting informa-

tion are equally combined."—Mechanics' Magazine.

SCriMITZ—Elementary Grammar of the Greek Language. By
Dr L Schniitz, F.R.S.E., Rector of the High School, &c. &c Limited to the

Attic Dialect, but is more full than the Grammars commonly used in our

Schools. The Irregular Verbs arc simplilied by a system of classilication, and

the rules of Syntax contain all that is essential to know the Greek Language

thoroughly. 12rao, 3s. 6d. cloth.

SCOTT—Memoir of David Scott, R.S.A., containing his Journal

in Italy, Notes on Art, and other Papers. By William B. Scott. With seven

Engravings, 8vo, lOs. 6ri. cloth.
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SIR WALTER SCOTT'S WRITINGS AND LIFE.

Waverley Novels.

EACH NOVEL SIAY BE HAD SEPABATELY AT THE FOLLOWING PRICES :

—

Abbot 1/9

Anne of Geierstein 2/0

Antiquary 1/8

Betrothed—Highland Widow 2/0
Black Dwarf—Legend of Mon-

trose 1/6
Bride of Lammernioor 1/4
Count Robert of Paris 1/8

Fair Maid of Perth 1/11
Fortunes of Nigel 1/1]

Guy Mannering 1/9

Heart of Mid-Lothian 2/3

Ivanhoe 1/11
Kenilworth 1/11
Monastery 1/9

Old Mortality 1/9

Peveril of the Peak 2/6

Pirate 1/11
Quentin Durward 1/11
Redgauntlet 1/10
Eob Rov 1/11

St. Ronan's Well 1/9

Surgeon's Daughter — Castle
Dangerous 2/6

Talisman — Two Drovers — My
Aunt Margaret's Mirror

—

Tapestried Chamber—Death
of the Laird's Jock 1/9

Waverley 2/0
Woodstock 2/0

Library Edition, uniform with the Standard English Authors. To be com-
pleted in Twenty-five Volumes. Demy 8vo. price 9s. cloth. Now publishing
Monthly. Each volume contains a complete Novel or Novels, illustrated

with a Frontispiece and Vignette, Painted and Engraved by the most eminent
Artists. The Library Edition contains all the latest corrections of the Author.

IL

Abbotsford Illustrated Edition. With 120 Engravings on Steel, and nearly

2000 on Wood. 12 vols., super-royal octavo, cloth, lettered, £10, IBs.

IIL

Author^ Favourite Edition in 48 vols., foolscap Svo. With 96 Engravings on
Steel by the most eminent Artists. Cloth, lettered, jE7, 4s.

IV.

Cabinet Edition. In 25 vols., foolscap 8vo. With Vignettes, Fac-simile, and
Engraving from Greenshield's Statue of the Author. Cloth, lettered,

£.3, 13s. 6d.

V.

People's Edition. Five vols, royal 8vo. With Portrait, Fac-simile, and Vignette
Titles, after designs by Harvey. Sewed, £2, 5s., cloth, lettered, £2, 10s.

Poetical Works.
I.—In Twelve Vols, foolscap octavo, cloth, uniform with the Author's Favou-

rite Edition. With the Author's last Introductions, Notes by the Editor,
and 24 Engravings, all from Turner's designs. In sets, cloth, lettered,
£l:16s.

II.—In Six Vols, foolscap octavo, cloth, uniform with the Cabinet Edition of
the Novels, 12 Engravings after Turner, and Fac-simile. In sets,
cloth, lettered, 24s.

III.—In One Vol. royal octavo, cloth, unifonn with the Novels, People's Edition,
Vignette Title, and Fac-simile. Cloth, lettered, 10s.

The Same, large paper, with 2G Engravings from Turner, &c., forming
a companion to the Novels, Abbotsford Edition. Cloth, lettered,
IBs. ; full morocco, elegant, 32s.

IV.—A New Edition in One Vol. foolscap octavo, portable size, including The
Lord of the Isles, and a variety of other copyright poetry contained
in no other pocket edition. With a Life of S<;orT, and Illustrations on
Wood and Steel. Foolscap Svo, cloth, gilt edges, 6s. ; or crown Svo,
with additional Engravings, 6s.
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Sir Walter Scott's Writings and Life.

Poetical Works— Continued.

V.

—

Pocket Edition fob Tourists. Lay of the Last Minstrei^—
Marimion—Lady op the Lake—Rokeby—and Lord ok the Isles.

Illuminated Covers, gilt edges, Is. 3d. each. Cloth, lettered, Is. 6d. ; full

bound morocco, 2s. 6d.

VI.

The Lady of the Lake.—New Elustrated Edition. Including all his latest

Copyright Notes, Various Readings, and Additions. Exquisitely Tllustrated

by Birket Foster and John Gilbert, uniform with the Illustrated Editions

of Thomson, Goldsmith, and Longfellow's Poems, forming a beautiful and
appropriate Gift-Book. The Illustrations of the Scenery are from Sketches

drawn on the spot by Mr. Foster expressly for this Work, and comprise

all the principal places alluded to in the Poem. Extra cloth, gilt edges, 15s.

;

morocco, elegant or antique, 21s.; morocco elegant, bound by Hayday, 24s.

Prose "Works.
Complete Edition.

I.—In Twenty-eight Volumes, uniform with the Author's Favourite Edition of

the Novels, with 56 Engravings from Turner; Portraits and Maps.

In sets, cloth, lettered, £4 : is.

II.—In Three Vols, royal 8vo, uniform with the People's Edition. Cloth, let-

tered, £1 : 6s.

Tales of a Grandfather.

I.—Numerous Illustrations, 3 vols, cloth 12s., extra, gilt edges 15s.

II.—In One Vol. royal 8vo, uniform with the Novels, People's Edition, cloth,

lettered, 6s.

The Same, large paper, with 11 Engravings after Turner, uniform « ith

the Abbotsford Edition, cloth, lettered, 10s. 6d.

III.—(History of France). By Sir Walter Scott. Numerous Illus-

trations, cloth 4s., extra, gilt edges, 5s.

Life of Napoleon Bonaparte—
I.—In Five Vols, foolscap 8vo, with Maps, Portraits, and 9 Engravings after

Turner, unifonn with the Cabinet Edition, in 50 Vols. In sets, cloth,

lettered, 20s.

II.—In One Vol. royal 8vo, uniform with the People's Edition. Set No. III.

Cloth, lettered, 10s.

The Same, large paper, with 14 Engravings after Turner and others,

unifonn with the Abbotsford Edition. Cloth, lettered, IBs.

History of Scotland—School Edition. In Two Vols, crown Svo, with Coloured

Map. Bound and lettered, lOs.

Life of Sir Walter Scoit. By J. G. Lockhart, Esq.

I —In Ten Vols, foolscap Svo, uniform with the Author's Favourite Edition of

the Novels, with 20 Engravings on Steel, and Fac-simile. In sets, cloth,

lettered, : 10s. ;
Separate volumes, 3s.

II_In One Vol. royal Svo, with Portrait and Fac- simile, uniform -vrith the

People's Edition, Set No. III. Cloth, lettered, 10s.

The Sasie, with 11 Engravings from Turner and others, uniform with

the Abbotsford Edition, Set No. I. Cloth, lettered, ISs.

III.—In One Vol. New Edition, 12 Engravings, cloth, 7s. 6d.
;

extra, gilt

edges, 8s. Gd.

Beauties of Sir Waller Scott-A Selection from his Writings. Two Engravings,

cloth, gilt edges, 5s. ; extra, gilt sides and edges, Os.

Readings for the Young, from the Works of Sir irn/<6v 5c»«-Numerous Illus-

trations, 3 vols, in one, cloth, gilt edges, 7s. ;
separate vols. 2s Od.
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SCRYMGEOUR—A Class-Book of English Poetry, comprising
Extracts from the most distinguished Poets of this Country, from Chaucer to the

Present Time, with Biographical Notices, Explanatory Notes, and au luiroduc-

tory Essay on the Origin and Progress of the English Language. By Daniel

Scrymgeour, of Circus Place School, Edinburgh. 12mo, 4s. 6d. bound ; or in

Two Parts, price '2s. 6d. each.—Part I. containing the Poets from Chaucer to Ot-
way; PartlL from Prior to Tennyson.

"The best and compactest view of the subject we have seen."

—

Si'Eotatou.

" Did we believe in the attainment of perfection, we should pronounce this the perfec-

tion of Poetical Class Books."

—

Ebucational Timks.

SCRYMGEOUR^The Poetry and Poets of Britain. From
Chaucer to Tennyson, with Biographical Sketches, and a rapid View of the Cha-
racteristic Attributes of each. Preceded by an Introductory Essay on the Ori-
gin and Progi'ess of English Poetical Literature. By Daniel Scrj'mgeour. Post
8vo, 6s. clotli ; 6s. 6d. cloth, gilt edges.

SHAW—Experimental Observations on the Development and
Growth of Salmon-Fry, from the exclusion of the Ova to the age of Two Years.
By John Shaw, Drumlanrig. 23. 6d. 4to, sewed.

SHOOTER'S HAND-BOOK, being the Treatise on Shooting
contained in " The Hod and the Gun." By the Author of " The Oaldeigh Shoot-
ing Code." With Plates and Woodcuts. Post 8vo, 6s. cloth.

SHORTREDE—Logarithmic Tables to Seven Places of Decimals,
containing Logarithmic Sines and Tangents to every Second of the Cii'cle, with
Arguments in Space and Time. By Robert Shortrede, F.R. A.S., &c.. Captain
H.E.I.C.S., late First Assistant in the Great Trigonometrical Survey of India.
In a thick volume, royal 8vo, 30s. cloth.

SHORTREDE—Logarithmic Tables, containing Logarithms
to Numbers from 1 to 120,000 ; Numbers to Logarithms from .0 to 1.00000 to

Seven Places of Decimals ; Tables with Centesimal and Decimal Arguments for

finding Logarithms and Antilogarithms as far as Sixteen and Twenty-five
Places ; Tables to Five Places, for finding the Logarithms of the Sums and
Differences of Antilogarithms; also Tables for Barometric and Thermometric
Heights

; together with several other Tables of frequent use. Royal 8vo, 12s.

cloth.

SMITH—The Wealth of Nations. An Inquiry into the Natui-e
and Causes of the Wealth of Nations. By Adam Smith, LL.D. ; with the Life
of the Author, an Introductory Discourse, Notes, and Supplemental Disserta-
tions, by .J. R. M'CuUoch, Esq. Fourth Edition, corrected throughout, and
greatly enlarged. With two Portraits. Bvo, 16s. cloth.

STEVENSON—An Accoimt of the Skerryvore Lighthouse, with
Notes on the Illumination of Lighthouses. By Alan Stevenson, LL.B., F.R.S.E.,
M.I.C.E., Engineer to the Northern Lighthouse Board. With 117 Woodcuts
and 33 Engravings on Steel. 4to, £3, 3s. cloth.

STEVENSON—Marine Surveying and Hydrometry; being a
Treatise on their Application to the Praci'ce of Civil Engineering. By David
Stevenson, Civil Engineer, Author of " A Sketch of tlie Civil Engineering of
America," &c. Illustrated by 13 Plates, a Coloured Cliart, and nximerous En-
gravings on Wood. Royal 8vo, 156. cloth.

" A work of more extensive practical utility, more certain to bring honour to its nnthor,
and confer lasting benefit on his profession, lias seldom come under our notice."—Me-
CUA.NICS' MaOAZI.NE.

STOWE—Uncle Tom's Cabin. By Mrs. Stowe. An Elegantly
Printed and highly Illustrated Edition, to range with Longfellow's Poems and
Scott's Lady of the Lake. Cloth, gilt edges, price 10s. 6d.

;
morocco, IPs.

In the Press.
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THOMAS—Practice of Pliysic. New Edition. By Dr. Framnton
2 vols. 8vo, 28s. cloth.

THOMSON—Treati.ses on Brewing and Distillation. By Thoma.s
Thomson, M.D., F.R.S., London and Edinburgh, Professor of Chemistry in the
University of Glasgow ; with Practical Instructions for Brewing Porter and
Ales according to the English and Scottish Methods. By William Stewart.
AVith Engravings. Post Bvo, 6s. cloth.

THOMSON—Exposition of the Gospel according to St. Luke.
By James Thomson, D.D., Minister of the Parish of Eccles, Berwickshire. 3 vols
8vo, 31s. 6d. cloth.

"It is impossible to praise this work too highly."

—

Chuech and Stath Gazkite.

THOMSON—The Law of Bills of Exchange, Promissory Notes,
(Ssc. A Treatise by Robert Thomson, Esq., Advocate. Second Edition. Includ-
ing a Summary of Decisions, Scotch and English, to the Present Time. 8vo
24s. cloth.

TRAHjL—Medical Jurisprudence ; being Outlines of a Course of
Lectures by Thomas Stewart Traill, M.D., F.R.S.E., &c. &c., Regius Professor of
Medical Jurisprudence and Medical Police in the University of Edinburgh.
Second Edition. Post 8vo, 6s. cloth.

" These Outlines may indeed be recommended as presenting an excellent compendi-
ous view of the present state of the doctrines in Medical Jiu-isprudence ; and they will

serve as a useful guide, not only for initiating beginners, but for conducting the student
in his subsequent prosecution of the subject, either generally or in its divisions."

—

EDiNBUEon Medical and Suegical Jouenal.

TRAILL—Physical Geography. By Thomas Stewart Traill,

M.D. F.R.S.E., Regius Professor of Medical Jurisprudence in the University of
Edinburgh, &c. &c. Post 8vo, 6s. cloth.

" A most elaborate digest of facts judiciously arranged, and, as a general exposition
,

perhaps the most complete that has yet ajjpeared."

—

Leeds Mehcuey.

TYTLER—The History of Scotland. By Patrick Eraser Tytler,

Esq. Enlarged and Continued to the Present Time, by the Rev. James Taylor,

D.D. ; and adapted to the Purposes of Tuition by Alexander Reid, A.M., LL.D.,
Rector of the Edinburgh Institution. 12mo, Ss. 6d. bound.

TYTLER—History of Scotland. By Patrick Eraser Tytler, Esq.
Third Edition, 7 vols, demy 8vo, £2, 12s. 6d. cloth. Also,—The Cheap
Stereotyped Edition, in 9 vols, post 8vo, price £2, 6s.

" The Standard History of Scotland."—Quaeteely Review.

TYTLER—General Modern History. By Alexander Eraser Tytler,

Lord Woodliouselee, late Professor of Universal History in the Universitj' of

Edinburgh. Continued to 1850 ; with a Chronological Table. 12mo, 3s. bound.

This Edition of a work of great Educational utility has been carefully

revised, with the view of accommodating it in every respect to the purposes of

tuition. It is printed in a new and distinct type, and is illustrated with a Map
of the World, which affords the means of tracing the fluctuating Boimdarics of

Empires, and the localities rendered memorable bj' warlike operations, or by

other important events in Modern History.

TYTLER—General Ancient History. By Alexander PVaser Tytler,

Lord Woodliouselee, late Professor of Universal History in the University of

Edinbiu'gh. With a Chronological Tabic and Map. 12mo, 3s. bound.

In this new Edition of Tytler's Elements of Ancient History, advantage

has been taken of the recent discoveries and critical researches in tlie histories of

Greece, Rome, and Egypt; in consequence of which it bec.ime necessary to cor-

rect or entirely su])ersede a large portion of the original work. The same prin-

ciple has been adopted in the account of the Hebrew Commonwealth, which

Tytler entirely omitted, and in the early history of others of the eastern na-

tions.
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VEITCH—Greek Verbs, Irregular and Defective; their Forms,
meauing, and Quantity : Embracing all the tenses nsed by the Greek writers,

with references to the passages in which they are found. By Rev. W. Veitch.

12mo, Cs. cloth.

WALLACE— Conic Sections. A Geometrical Treatise on the

Conic Sections ; with an Appendix containing Formulas for their Quadrature,

&c. By William Wallace, A.M., F.R.S.K., late Professor of Mathematics in the

University of Edinburgh, &c. &c. 410, 4s. sewed.

WERNERIAN NATURAL HISTORY SOCIETY MEMOIRS.
Vols. iv. V. vi. vii. and viii., each £1 : Is.

WHATELY—Works by Richard Whatlej, D.D., Archbishop of
Dublin.

Elements of Logic and Rhetoric, crown 8vo, each 4/6
Easy Lessons on Reasoning 1/6
Easy Lessons on Money Matters 1/0
English Synonyms 3/0
Historic Doubts Relative to Napoleon Bonaparte 2/0
Lectiures on Political Economy 8/0
Characters of our Lord's Apostles 3/6
Scripture Revelations respecting Good and Evil Angels 3/6
Scriptiu-e Revelations respecting a Future State 5/0
On some of the Peculiarities of the Christian Religion 7/6
On some of the Difficulties in the Apostle Paul's Writings 8/0
On the Errors of Romanism 7/6
On some of the Dangers to Christian Faith 10/0
Use and Abuse of Party Feeling in Religion 12/0
Charges and Sermons on various Subjects, each 12/0
Thoughts on Church Government 1/0
Reflections on a Grant to a Roman Catholic Seminary 1/0
Danger of Divisions within the Church 1/0
Infant Baptism Considered 2/0
Thoughts on the Sabbath and Sabbath Observance 1/6
Search after Infallibility 1/0
Christian Saints of the New Testament 1/0
Preparation for Death 0/4
Introductory Lessons on Christian Evidences 0/6
Introductory Lessons oil History of Religious Worsliip 2/0
Cautions for the Times, Nos. 1 to 19 1/6

WIENHOLT—Somnambulism. Seven Lectures. Tran.slated
from the German of Dr. Arnold Wienholt. With a Preface, Introduction, Note.^,

and an Appendix. By J. C. Colquhoun, Esq., Advocate, Author of " Isis Reve-
lata," &c. Foolscap 8vo, 4s. boards.

" We recommend this volume to all who feel an interest in the subjects of which it

treats. Both the Lectures of Wienholt, and the Notes, Appendix, &c. of Mr. Colquhoun,
are replete with materials for thinking."—John Bull.

WILSON—A Voyage round the Coasts of Scotland and the Isles.
By James Wilson, F.R.S.E., M.W.S., &c., Author of the Treatise on Angling
in "Tlie Rod and the Gun." With a Map of Scotland, exhibiting the Track of
the Voyage ; a Chart of St. Kilda

;
Twenty Etchings on Steel by Charles IT.

Wilson, A.R.S.A., from Sketches during the Voyage by Sir Thomas Dick Lau-
der, Bart. ; and numerous Wood Engravings from the same Sketches, drawn by
Montague Stanley, Prior, and Sargent, and engraved by Branston, Landells

,

and other artists. Two volumes, post 8vo, 21s. cloth.

" Written in a (lowinp and animated stylo. . . . Those who wish to know
Scotland in its Coasts and Islands, will derive from this work both instruction and pleasure
those who desire to know tlie value of their country ;md its inslitutions, as shown even in
the most inaccessible parts of its remotest provinces, will ponder over its contents; and the
general reader, who seeks only for that rational amusement which tlio personal narrative
of a lively and intelligent touri t never fails to yield, will find it in these volumes."—
Kdinbukgu Kf.vif.w.
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• WILSON—The Natural History of Birds. By James Wilson,
F.R.S.E., M.AV.S., &c. &c. Illustrated with 135 Figures, beautifully engraved
on Steel. 4to, 12s. boards.

WILSON—The Natural History of Quadrupeds and Whales.
With upwards of 160 figures, engraved on Steel. By James Wilson, F.R.S.E.,
M.W.S., &c. 4to, 12s. boards.

WILSON—A General and Systematic Treatise on Insects. With
540 Figures, engraved on Steel. By James Wilson, F.R.S.E., M.W.S., &c.
4to, 15s. boards.

WILSON—An Introduction to the Natural History of Fishes.
With 131 Figures, engraved on Steel. By James Wflson, F.R.S.E., M.W.S.,
&c. 4to, 9s. boards.

WITHAM—The Internal Structure of Fossil Vegetables formed in

the Carboniferous and Oolitic Deposits of Great Britain, described and illustrated.

By Henry T. M. AVitham of Lartington, F.G.S., F.U.S.E., &c. With IC En-
gravings, coloured. 4to, 21s. boards.
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