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PREFACE

TO THE FIFTH EDITION.

Tae favourable reception with which the first four editions of
the “ Science and Art of Surgery” have met in this country, on
the Continent of Europe, and in Ameriea, has induced me to
spare no exertion to render the Fifth Edition worthy of the
continued confidence of the Profession as a Guide to the Practi-
tioner, and as a Text-Book for the Student in Surgery.

With this view the whole Work has been remodelled.
Many of the Woodeuts have been re-drawn, and nearly one
hundred new ones added. Some Chapters have been in a great
measure re-written, and much new matter has been added beyond
the mere general enlargement of the Work. The additions thus
made have not been confined to any one particular part, but have
been widely and generally distributed through the various
subjects of which the Work treats. I have endeavoured to
embody in them an account of the more important recent
advances in the Science of Surgery, and the results of my own
more extended experience in the Practice of its Art.

Surgery is that Department of the Healing Art which com-
prises the consideration of— ]

1. The Injuries—from whatever cause arising—to which the
human frame 1s liable.

2. Malformations and Deformities, Congenital and Aecquired.

3. All External Diseases; and all those Diseases that specially
or primarily affect the Organs of Sense, of Locomotion, and of
Reproduetion.

4. All those Diseases that require Manual, Mechanical, or
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remark that, as accuracy in this branch is an all-important
requisite for success in Treatment, I have, in each case, not
merely deseribed the signs and symptoms by which the injury or
disease under consideration may be recognised, but have been
careful—even at the risk of repetition—to point out the several
conditions with which-it may be confounded, and the means of
distinguishing it from each of them.

In order to facilitate reference to the very varied contents of the
Work, the Table of Contents has been carefully arranged; and
the Index, which has been rendered partly etymological, has
been extended.

The “ Science and Art of Surgery” has hitherto appeared
in one Volume; but the progressively increasing size of the
Work in each successive Edition has rendered the continuance
of this arrangement inexpedient. Accordingly, in the present
Edition it has been divided into two Volumes; and it is hoped
that it will thus have been made more convenient for the purposes
of study and of reference.

The absence of a detailed deseription of the more important
Operations that are practised on the Eye and its Appendages has
Iong been felt as a want by many readers of former Editions of
this Work, and my attention has repeatedly been called to it.
As Ophthalmology has, from its extent and importance, become
almost a distinct branch of the Profession, and has to a great
extent been removed from the practice of the General Surgeon, I
felt that I should best consult the interests of the student and
practitioner by placing the Chapter that could be devoted to this
important subject in the hands of a gentleman able to do full
justice to it, rather than by attempting to undertake it myself. I
accordingly requested my colleague, Mr. Streatfeild, one of the
Ophthalmic Surgeons to University College Hospital, and Surgeon
to the Royal Ophthalmic Hospital, to take charge of this portion
of the Work. This he kindly consented to do; and Chapter LVI.
has accordingly been written by him, in a way to give in a con-
densed form, and in accordance with the general scope of the
Work, an account of the Ophthalmoscope, of some of the more
important Diseases of the Eye and its Appendages, and more
especially of the Operations for their relief and cure. The
manner in which Mr. Streatfeild has executed the task he has
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DIEVESTON-.  ELES T

FIRST PRINCIPLES.

CHAPTER I.

——

GENERAL CONSIDERATIONS ON OPERATIONS.

By a Surgical Operation is meant a Manual or Mechanical Process under-
taken by the Surgeon for the remedy of Deformity, congenital or acquired, or
for the cure or relief of a patient suffering from the effects of Injury or Disease,
that are ineurable by constitutional or ordinary local treatment, or in which
such treatment would be too slow in effecting the desired result.

A Surgical Operation may be rendered necessary by the following conditions :

1. For Remedying or Removing Congenital Defects and Malformations: as
Hare-lip, Club-foot, or Supernumerary Fingers or Toes.

2. For Remedying Acquired Defects and Deformities : asin the Closure of Fistule,
the Restoration of Lost Parts, and the Correction of Distortions of the Limbs.

3. For the Removal of Foreign Substances from the Body : as in the Extraction
of a Bullet or a Calenlus.

4, For the Repair of the Effects of Injuries: as in the treatment of certain
Fractures and Dislocations.

5. For the Removal of Parts that have been so disorganised by the effects of
Tnjury that their vitality is lost, or that their continued connection with the
rest of the body would be a source of danger : as in Amputation for Frost-bite
or Mangled Limbs. 3

6. For the Removal of Discased Structures that interfere with the utility of an
organ or part ; as in the Extraction of a Cataract,

7. For the Removal of Diseased Structures that seriously inconvenience the
patient or that remotely threaten life: as in the Extirpation of Tumours,
BSimple or Malignant.

8. For Rescuing a Patient from I'mmediate and Inevitable Death : as in Tying
a Bleeding Artery, Opening the Windpipe in Laryngeal Obstructions, Relieving
an Over-distended Bladder, or Dividing the Stricture in Strangulated Hernia.

Manual dexterity is necessarily of the first advantage in the performance of
any operation, and the Surgeon should diligently endeavour to acquire the art
of using his instruments with neatness, with rapidity, and with certainty. In
many cases of minor moment, no other requisite is needed by the Surgeon than
this. But it would, indeed, be a fatal error to suppose that, in the majority of
cases requiring surgical interference, this is the ouly or indeed the chief require-

YOL. L. B






INFLUENCE O GENERAL HEALTH. 3

often do we see a patient carried off by fatal disease supervening on some
extrentely trifling operation, which in itself ought in no way to endanger life
(such as for the removal of a small encysted tumour), were it not that the patient’s
constitution was at the time of its performance in so unhealthy a state that the
slightest exciting canse was sufficient to call into activity fatal disease? So,
also, it i no uncommon circumstance to see one pafient sink after the most
dexterously performed operation for hernia, stone, the ligature of an artery, &e.,
owing to =ome morbid condition of the blood or of the system that disposes to
low or diffuse inflammation; whilst another may possibly make the most
remarkable and rapid recovery after he has been mutilated with but little
skill. Independently of actunal organic disease, there are certain conditions of
the body with respect to the condition of the nervous system, the circulation,
and the general physical state, that exercise an injurious influence., Thus,
perzons of an irritable and anxious mind do not bear operations so well as
those of a more tranguil mental constitution. Those also of a feeble and
irritable habit of body, especially nervous and hysterical women, with little
strength of circulation, cannot bear up against severe surgical proeedures ;
being apt to become depressed and exhausted, and to sink without rallying.
Perzons who are overloaded with fat are not good subjects for surgical opera-
tions. In them the circulation is usually feeble ; the wound heals slowly and
is apt to become sloughy, and intercurrent disease of a low type often sets in.
Short of actual struetural disease of important organs, as the lungs, heart, or
kidneys, I know no condition more unfavourable to success after operations
than premature or excessive obesity.

An individual of a sound constitution, that has never been impaired by
excesses of any kind, whose habits have been temperate and sober, whose diet
has been sufficient and of good quality, whose mind has never been over-
strained by the anxieties of business or the labours of a professional life, and
whose existence has been spent in rural occupations and in the pure air of the
country, i necessarily placed in a far more favourable position to bear the
effects of any mutilation, whether it be the result of injury, or be inflicted
by the Surgeon’s knife, than the man of active and unceasing business
avocations or professional habits, whose nervous system iz exhausted by his
anxious labours ; and far more so than the poor inhabitant of a large and
densely peopled town, who has from earliest childhood inhaled an impure
and fetid atmosphere, whose scanty diet has comsisted of the refuse of the
shops, or the semi-decomposed offal of the stalls, and whose nervous system has
been irritated and at the same time exhausted in the daily struggle for a
precarious livelihood, or over-stimulated by habitual excesses in strong
drinks, by which he has hoped to purchase temporary forgetfulness of the cares
of life. Though individuals with such different antecedents be placed under
exactly the same hygienic circumstances affer the performance of an operation,
yet the results will probably be very dissimilar, influenged as they must be by
their past rather than by their present condition. In the one case, the inflam-
mation resulting from the incision, and requisite for the cure of the wound,
will not overstep the normal degree necessary for the healing process. In the
other it may not attain to this, but, assuming a low and diffuse form, may
terminate in some of those secondary affections which will presently be
adverted to as occasioning death under unfavourable hygienic conditions,

Besides the general state of the patient’s health, the Condition of Fmportant
Organs must be taken into consideration. The state of the patient's Heart
should be carefully looked to before an operation is undertaken. Fatty
degeneration of this organ, as indicated by its feeble action, by irregularity and

B2






NECESSITY OF VENTILATION. 5

The exposure of a patient after an operation to contagious emanations from
other sick or wounded patients, may be attended by the most fatal conse-
quences. Whenever it is practicable, every case of pymmia, erysipelas,
inflamed absorbents or veins, or hospital gangrene, should be rigorously
excluded from the same ward or room in which other patients with operation-
wounds happen to be lying ; and, if possible, the same nurses, dressers, or
surgeons should not be allowed to go from the infected to the healthy, nor
should the same dressings or sponges be used for both. Every Hospital Surgeon
must have had abundant occasion to deplore many deaths after operation, arising
from preventable causes due to want of attention to these precautions.

Perhaps there is no hygienic condition of greater importance, so far as the
results of operations are concerned, than the avoidance of the owvercrowding of
operation-cases or of injured persons in one ward or building ; more particu-
larly if the wounds be in a suppurating state. In these cireumstances, the
atmosphere becomes loaded with animal exhalations in a state of putrescence or
~ fermentation. These are either absorbed by the lungs and skin, or the pul-
‘monary and cutaneous surfaces are unable to set free their exereta in an
atmosphere already surcharged ; the blood becomes thereby vitiated, and low,
diffuse, or erysipelatous inflammations of all kinds, with pysemia, septiemia, or
slonghing phagedena, are the necessary consequences. In fact, these diseases
may, if the term is allowable, be manufactured in any hospital or house,
however clean and well sitnated, by the accumulation within it of too large a
number of patients suffering from suppurative fever. The two great conditions
to be attended to in the prevention of overcrowding are :—(1) Sufficient cubic
space for each patient: and (2) An efficient system of ventilation. Both
conditions are equally necessary. The space afforded to each patient in the
surgical ward of an hospital, where patients with suppurating wounds are
mixed with others suffering from such injuries as simple fractures unattended
by breach of surface, should be at least 1500 cubic feet. If the proportion of
gimple cases be great, less than this may be safe ; but if the majority of the
patients have suppurating wounds, more space, as much even as 1800 cubic
feet, should, if possible, be allowed. Whenever we have had an outbreak of the
confirmed low surgical inflammations—of erysipelas, sloughing phaged=na, or
py®mia—in the wards at University College Hospital, it has been owing to the
accidental and, perhaps, unavoidable accumulation of a large number of serious
injuries or of operation-cases in one ward, so that the cubic space for patients
became reduced materially below the figures above stated. Not only is space
required, but change of air, by proper wvenfilation, is equally needful. For,
however large the cubic space for patients, the air, if not changed rapidly
enough, soon becomes loaded with animal exhalations, and highly insalubrious.
Hence care should be taken that a free current of pure air through the ward
be maintained day and night. It is from want of this precaution during night
especially that much mischief often results. The importance of maintaining
efficient ventilation during night, and the little danger to be apprehended from
the admission of cold night air, have been so forcibly pointed out by Miss
Nightingale in her Notes on Nursing, and are now so universally admitted, that
I need not do more than add the testimony of my experience to the truth of her
observations, In cold weather, also, there is so great a disposition on the part
of nurses and patients to shut up wards and rooms, that the air becomes close,
oppressive, and contaminated ; and hence it is that the erysipelatous and mias-
matic dizeases ave so rife during winter and early spring. The © East Wind ?
is commonly accused of being the cause of these ; and no doubt it is so, but
only indirectly, by causing windows and doors to be shut, so as to exclude the
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cold that usually accompanies that wind, and thus rendering the atmosphere
impure. It is impossible to over-estimate the importance of a free supply of
pure air in lessening the mortality after operations, not only in hospitals, but
equally in private dwellings. Hence the performance of operations in close
and ill-ventilated rooms, or in houses situated in over-crowded, badly drained
neighbourhoods, should, as far as possible, be avoided until the patient can be
placed in more favourable hygienie conditions.

The mortality arising from inattention to these various hygienic conditions is
not a necessity of the operation, but rises or falls according as the circumstances
in which the patient is placed depart more or less widely from those conditions
that are mecessary to the maintenance of health, It is by the induction of
py@mia and of the erysipelatous inflammations, with fever of a low type, that
the neglect of the hygienic conditions of operated patients destroys life. The
prevalence of these diseases in a locality or an institution is the measure of,
and in direct proportion to, the deteriorated constitutions of the inhabitants, and
the breach of sanitary laws.

3. The Speeial Conditions directly excited by the Operation itself (though pre-
disposed to by the circumstances that we have just been considering) and which
commonly lead to a fatal result, of which they are the immediate occasion, are
the following :—Shock, Exhaustion, Hemorrhage, Gangrene, Tetanus, Internal
Inflammation of an acute kind, Pymmia, and the various Low, Diffuse, and
Erysipelatous Inflaimmations. These causes of death are so various, and com-
prise so many distinet diseases, that I shall do little more here than mention
them ; referring the reader to the different Chapters in the Body of the Work,
in which each is specially treated.

The Shock of an Operation may prove fatal in variouns ways: from the
severity of the mutilation, as in a case of double amputation ; from the nervous
centres being implicated, as in the removal from the face of large tumours that
have connections with the base of the skull; from fear, or from the state of
nervous depression, into which the patient has previously fallen, causing him to
feel the influence of an operation disproportionately to its severity. These
various effects of shock have, however, been much lessened since anmsthetics
have been generally administered in operative surgery, Ansesthesia, however,
does not remove the physical impression produced on the system by a severe
mutilation ; hence the influence of a serious and prolonged operation is still
manifested in the production of shock, of collapse, and of slow recovery, even
though the patient have suffered no actual pain. Certain operations appear to
exercise a peculiar depressing effect on the mervous system, even though no
pain be experienced. Thus, in castration, at the moment of the division of the
spermatic cord, I have often observed the pulse to sink markedly, even though
the patient have been fully anmsthetised. So much is this the case, that it is
well at that moment to suspend the administration of the chloroform.

Erhaustion, without any tangible local or constitutional disease, is an ocea-
sional cause of death after severe operations; more particularly in delicate
females, in feeble or debilitated subjects, or in those who have lost much
blood.

Heemorrhage, if very copious, may destroy the patient by indueing syncope
that may be immediately fatal ; or by inereasing the influence of the shock so
that he cannot rally ; or it may be followed by serious after-consequences, such
as the supervention of hemorrhagic or irritative fever, and a disposition to the
ocewrrence of low and erysipelatous inflammations. It is in these secondary
and indirect effects that the great danger of excessive heemorrhage lies.  Patients
who have lost munch bLlood make slow recoveries, often interrupted by inter-
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current diseases ; and not unfrequently die at the end of two or three weeks,
from some asthenic visceral complication. In fact, it is in this way, rather
than from its immediately dangerous consequences, that the loss of a large
quantity of blood at an operation proves injurious to the patient. When
hmemorrhage occurs a few hours, or a day or two, after an operation, it usually
proceeds from imperfect ligature of the vessels, or from arteries bleeding after
the setting-in of reaction, which had not furnished blood whilst the patient was
under the influence of the shock of operation. On recovery from chloroform
also, it not unfrequently happens that arteries begin to spout, which yielded
little or no blood whilst the patient was in a state of anwmsthesia. In these
circwmstances, haemorrhage iz of far less moment, and less frequently fatal, than
when it oceurs at a later period, in consequence of some morbid condition of
the wound or system, and usually in association with a typhoid state, by which
the proper formation of plastic matter is interfered with, During the per-
formance of an operation, hsemorrhage should, as mueh as possible, be
prevented ; the operation itself is a cause of depression, and any great loss of
blood not only seriously aggravates this, hut disposes to the after-oceurrence of
py@emia and low inflammations.

The Performance of an Operation during the Existence of any Acute Inflam-
mation, as of a joint, for instance, is always attended by great danger : more
especially, if the disease be an inflammation of a low form, as phlebitis or
erysipelas. So great is the danger of performing any, even the most trifling
operations, in cases of this kind, that they never should be undertaken, except
such—the ligature of a bleeding vessel for instance—as may be imperatively
reguired for the immediate preservation of life, The danger in these cases is
from the supervention of pyzemia. This appears to be occasioned by the blood,
in such cases, being loaded with a quantity of effete materials, which run into
a state of suppurative disorganisation under the influence of the new inflamma-
tory action set up by the operation.

Gangrene is not a common cause of death after operations. In some cases of
amputation, however, it may occur in the stump; after the operation for
strangulated hernia, in consequence of the constriction of the gut; or in any
wound, in its contagions form of slonghing phagedmna,

Tetanus but rarely occasions death after operations in this country, When it
does oceur, it is more frequently after the lesser thun after the greater opera-
tions that it developes itself.

Internal Inflammations of an acute and active character may carry off the
patient after an operation, in two ways. Inflammation of this kind may have
existed antecedently to the operation, being the disease for which it is per-
formed ; and, being unchecked by the operation, may continue its course and
destroy life. Thus, when a child dies after tracheotomy for croup, death is not in
general occasioned by the operation, but by the extension of the disease for which
it has been performed. Or the inflammation may be the necessary and direct
consequence of the operation ; as when peritonitis ocenrs after the operation
for strangulated hernia, or arachnitis after the skull has been trephined. But
it is not by the action of any of these direct results that an operation usually
proves fatal. In the great majority of instances, death is occasioned in a more
indirect manner by the developement of pyeemia, or of some of those low and
erysipelatons inflammations which are allied to it, and to which a neglect of
hygienic laws acts as a powerful predisposing cause.

FPyeemia is certainly the most frequent cause of death after operations, more
particularly in large towns. It is especially and directly predisposed to by the
neglect of hygienic laws by the patient previously to the operation, and by the
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practicable, to submit to the necessary steps for the preservation of his life, or
to put him under chloroform, and, when he is anwmsthetised, to perform any
operation that may be necessary. In the event of the patient being insensible,
as after an injury of the head, the Surgeon must necessarily take upon himself
to act as the case requires, Children cannot be considered capable of giving an
opinion as to the propriety of an operation ; the consent of the parents is here
necessary, and quite sufficient ; and, in their absence, the case being an urgent
one, the Surgeon must stand in loco parentis, and take all responsibility upon
himself.

These points then having been determined, the patient should, if possible, be
Prepared for the Operation. In a great number of cases requiring operation, as
in strangulated hernia, bad compound fracture, &e., no time is allowed for pre-
paration, but the Surgeon must at once submit the patient to the knife, what-
ever the state of his constitution may be. But in the more chronic cases, time
is given for improving the constitution. This preparation must not consist in
any routine system of purging and starving, which is ill caleulated to support
the constitution against the call that will be made upon its powers ; nor, on the
other hand, in a tonic or stimulating regimen, which may produce fever and
irritate the constitution ; but in adapting our means to the condition of the
patient and the nature of the operation to be performed. The tendency to
erysipelas, pysemia, and low and diffuse inflammations generally, is materially
lessened by supporting the patient’s strength, by means of a nutritious diet,
previously to the performance of the operation. Indeed, in many of the more
severe cases of compound fracture and disease of the joints, it is only by the
use of a nutritious diet, and by the administration of tonics, quinine, or iron,
and stimulants, often in large quantities, that the patient can be brought into a
condition to bear the shock and consequent depression of the operation. This
is more particularly the case with hospital patients of bad constitution, who
have met with serious accidents, attended by much suppuration and irritative
fever. In the more chromic caszes, the time should be seized for the operation
when the secretions are free, the tongne clean, and the action of the skin and
kidneys in a healthy state ; and, above all, the mind should be kept tranguil
and hopeful, being allowed to dwell as little as possible upon the impending
event. In many operations, as those on the rectum and urinary organs, or in
those of a plastic character, special modes of preparation are required, which
will be discussed when we come to treat of the operations in detail.

The Fmmediate Preparations for the operation should always be superintended
by the Surgeon himself. He must see that the table is solid, and of a con-
venient height, well covered with blankets, and provided with pillows ; and
that the light of the room is good. There must be a sufficient supply of
sponges and of basins, with hot and cold water ; and, if the operation be likely
to be attended by much hemorrhage, a tray filled with sand or saw-dust
should be provided, in order to catch the blood. The Surgeon must then look
over his instrifments, comparing them, if the operation be complicated, with a
list previously made out ; he must see that they are arranged in the order in
which they are wanted, and properly covered with a towel. Much of the
successful performance of an operation depends on the attention and steadinéss
of the assistants, Of these there should be enough, but not too many. In all
capital operations three or four will be required ; one for the administration of
the anmsthetic, another to command the artery, a third immediately to assist
the Surgeon, and the fourth to hand sponges, instruments, &. The duties of
the assistants should be performed in silence, and each man must carvefully
attend to his own business, and not neglect this, as is too often done, in his



10 GENERAL REMARKS ON OPERATIONS.

anxiety to crane over and see what the Surgeon is about. There shonld he no
unnecessary talking when once the patient is on the table; the Surgeon’s
directions ought to be conveyed by a brief word or two, by a look, or by a sign
with the hand.

The Surgeon himself must always feel the heavy responsibility that hangs
over him during the performance of a great operation—“at that moment
when,” as Dr. Grant has elegantly said, “Death everywhere surrounds his
knife as he is endeavouring to convey all his knowledge to its point.” But
having carefully considered eacli successive step of the operation, provided for
every emergency that can by any possibility arvise in the course of it, and
trusting in Him, from whom all knowledge iz derived, to strengthen his judg-
ment and guide his hand aright, he will proceed to the performance of his duty
with self-reliance, and in the full confidence of being able to effect all that Art
can accomplish,

EMPLOYMENT OF AXEsTHETICS.—It is reasonable to believe that the preven-
tion of pain in surgical operations has been an ohject of solicitude to Surgeon
as well as to patient from the earliest ages : and there can be little doubt that
narcotics of various kinds have at different times been employed with this
view. But the effect of these was so uncertain—their after consequences
perhaps so injurions—that no permanent reliance was placed upon them. The
first endeavour to induce anmsthesia by the inhalation of vapours is stated to
have been made in the thirteenth century by Theodoric, who recommended
that a “Spongia Somnifera,” impregnated with spirituous extracts of various
narcotic substances, shonld be held to the nostrils till gleep was induced ; and
that after the operation the patient should be roused by the use of vinegar or
fenugreek. It was not, however, till the commencement of this century that
any serious attempts were made in this direction. The discovery of the
remarkable properties exercised on the nervous system by the inhalation of
nitrous oxide then led Sir Humphry Davy and others to entertain hopes that
it might be nsed as a means of relieving pain during surgical operations. Ex-
periments were made with the gas with this view, hut they did not prove
altogether satisfactory, and it was abandoned, except as a means of amusement.

It is needless to do more than allude to such means as the compression of
the nerves of the limb, as recommended by Moore—the employment of excessive
venesection, as adopted by Wardrop—or the production of insensibility by
mesmerism.  These means of inducing anwmsthesia were either inefficient,
dangerous, or chimerical.

It was mot until 1844 that a serions attempt was again made to introduce
insensibility during operations by inhalation: and to the Americans is un-
doubtedly due the honour of having established the practice of Anmsthesia in
Surgery. In that year Horace Wells, a dentist of Hartford, Connecticut,
inhaled the nitrous oxide gas with the view of rendering himself insensible
during the extraction of a tooth ; and, finding the experiment succeed, re-

ted it on several of his patients. Its success was not, however, permanent ;
and having failed in several cases, he seems to have given up the attempt. In
1846 Dr. Morton, a dentist, and a pupil of Wells, used the vapour of ether
instead of the nitrous oxide gas ; and, having succeeded in extracting several
teeth painlessly, applied to the authorities of the Massachusetts General
Hospital at Boston for permisgion to administer it to a man from whom Dr.
J. C. Warren was about to remove a twmour of the neck. The result was
most successful ; and from that time the use of angesthetics has been established
in surgical practice in every civilised country in the world.

For more than a year, sulphuric ether was the only agent nsed for inducing
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anmsthesin. But in 1848 Simpson, of Edinburgh, discovered the anesthetic
properties of chloroform ; and in this country this agent soon came to be
generally employed, although ether held its ground with the American
surgeons, by many of whom it is preferred to chloroform at the present time.
Within the last year, the use of nitrous oxide has been revived.

The employment of ancsthetics in surgery is undoubtedly one of the greatest
boons ever conferred upon mankind, To the patient it is invaluable in pre-
venting the oceurrence of pain, and to the Surgeon in relieving lim from the
distress of inflicting it. Ansesthesia is not, however, an unmixed good. Every
agent by which it can be induced produces a powerful impression on the
system, and may occasion dangerous consequences when too freely or carelessly
given ; and even with every possible care, it appears certain that the inhalation
of any anwmsthetic agent is in some cases almost inevitably fatal. We cannot
purchase immunity from suffering without incurring a certain degree of danger.
There can, however, be little doubt that many of the deaths that have followed
the inhalation of anmsthetics have resulted from want of knowledge or of due
care on the part of the administrators. Yet, whatever precautions be taken,
there is reason to fear that a fatal result must occasionally happen. This
immediate risk, which is but very small, is more than counterbalanced by the
immunity from other dangers during operations which used formerly to oceur.

There is, however, another question in relation to echloroform which deserves
the most serious consideration on the part of the Surgeon ; viz., Doesitinfluence
the rate of mortality after operations? On this point there is conflicting
testimony. Simpson has published statistics to show that the mortality
after operations has lessened since the introduction of chloroform. J. Arnott,
on the other hand, adduces figures to prove that it has materially increased, in
amputation by 12, in lithotomy by as much as 28, per cent. I am inclined
to believe that the rate of mortality has increased since the use of chloro-
form in operative surgery. But is this increase altogether due to any effect
produced on the system by the inhalation of chloroform? May it not, in
some measure at least, be owing to operations being often performed in very
doubtful or extreme cases, now that they can be done painlessly, when formerly
the suffering inflicted would have deterred the Surgeon from proposing, or the
patient from acceding to, their performance ! A surgical operation was formerly,
from the pain attending it, looked upon as a more serious affair than it is at the
present day, and Surgeons were not willing to inflict suffering unless there were
a good prospect of a successful issue. Now, however, that the most serious
operations can be performed without any consciousness to suffering, the
Surgeon, in his anxiety to give his patient a chance of life, may not un-
frequently operate for disease or injury that would otherwise necessarily and
speedily be fatal, and which formerly would have been left withont an attempt
at relief.

Making, however, all allowance for the extension of operative surgery to
extreme cases that were formerly not thought to come within its range, I
cannot but think that chloroform does exercise a noxious influence on the
constitution, and does lessen the prospect of recovery in certain states of the
system, more especially when the nervous power is enfeebled or the blood is
in an unhealthy state. In such circumstances, the depressing influence of
chloroform appears to me to act injuriously ; the patient does not rally well
after the operation for which it is administered, and immunity from suffering is
purchased by a lessened chance of recovery.

Anesthesia by the Administration of Chioroform is best commenced before the
patient leaves his bed. The chloroform should never be given Lt by a person
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the room, with the slowness or rapidity of the patient’s breathing, and with the
cooling of the chloroform, which is not entirely prw.q.mmd by the water-jacket.

My experience with Mr, Clover'’s instrument is of the most favourable
character. I have had chloroform administered to several hundreds of my
patients by it, without ac-
cident or cause for anxiety.
It consists of a bag hold-
ing 8000 cubic inches of
air, which is suspended
from the coat-collar at the
back of the administrator,
and connected with the
face-piece by a flexible
tube (Fig. 2). The bag is
charged by means of a
bellows (Fig. 1, 1) measur-
ing 1000 cubie inches ; and
the air is passed through
a box warmed with hot
water, into which is intro-
duced, at each filling of
the bellows, as much chloroform as is requived for 1000 cubic inches of air.
This is done with a graduated glass syringe (Fig. 1, 2) adjusted by a screw on
the piston-rod to take up no more than the guantity determined on, which
is usually from 30 to 40 minima.

When the bag is full enough, the tube is removed from the evaporating
vessel, and the mouthpiece (Fig. 1, 3) adapted to it.

The patient cannot get a stronger dose than the bag is charged with ; but
the proportion can be made any decree weaker, by regulating the size of an
opening in the mouthpiece, which admits additional air.

The principal points to be attended to during the inhalation of this potent
agent are, that it be not given too suddenly, or in too concentrated a form ;
and that, whilst under its influence, the patient be not raised into the erect or
sitting position. If lint be used, it may be too much saturated, and be held
too elosely applied to the mouth and nostrils ; and the patient will not be able
to get sufficient atmospherie air, and may speedily become partially asphyxiated,
choking violently, struggling to get free, and becoming purple in the face, with
a full slow pulse. Care should be taken not to compress the abdomen in holding
the patient ; for, as the respiration becomes chiefly or wholly diaphragmatic,
it may be seriously interrupted by any pressure on the abdominal wall. Whilst
under the influence of chloroform, the patient should never be raised up, as has
just been stated ; for, as this agent exercises a powerful sedative action on the
heart, sudden and perhaps fatal syncope may ensue from putting the patient
in the erect position. Hence, also, it is dangerous to administer it in those
operations that require to be performed whilst the patient is erect. It is well
to caution the patient not to take anything to eat for two or three hours
before its administration, lest it induce vomiting of the partially digested
meal. With due caution, it may be given with perfect safety to individuals of
all ages. I have operated on infants less than a week old, as well as on octo-
genarians, under its influence. In administering it to young children, Dr,
Snow recommends its dilution with rectified spirit.

The first influence of chloroform appears to be exercised upon the nervous
system. The patient becomes excited and talkative, and a state of uncon-
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with urea; in such cases epileptiform convulsions are readily induced, with
lividity of the face, and a tendency to stertor and coma.

Should chloroform be given in operations rendered necessary by severe
injuries, during the period of the continuance of the shock of the accident, as
in primary amputations? In such circumstances, its use has been ohjected to
on the ground that it would act injuriously by still further lowering the already
depressed vital powers; and that the pain of the operation, if performed
without it, would provea good stimulant, and thus serve to rouse the patient,
But would this really be so? Is the pain of an operation a stimulant? In
order to answer this question, let us observe the condition of a patient imme-
diately after the performance of a severe operation—as an amputation—without
his having been anwmsthetised ; and we shall find that, so far from having heen
restored or stimulated, he will have been seriously depressed by it. The pulse
will be small, feeble, and slow; the surface cold ; and the mind, perhaps,
scarcely conscious: in fact, though a slight degree of pain, as a pinch or a prick,
may act as a stimulant, very severe suffering is a most powerful depressing
agent, capable in itself of destroying life. The pain of an operation performed
zoon after the occurrence of a severe injury, so far from rousing the patient,
appears to me to act most injuriously, by inflicting a second shock upon the
system before, perhaps, it has fairly recovered from the depressing effects of the
first ; and it is by preventing this that chloroform is of such inestimable
advantage. In these cases it is not necessary to give chloroform to an extreme
degree of anwmsthetisation. It is only requisite to give it to a moderate extent,
chiefly so as to benumb sensation during the inecisions made through the skin.
After this, and during the later stages of the operation, the inhalation may be
suspended entirely, or nearly so.

Secondary Effects of Chiloroform may develope themselves in connection with
the head, the lungs, or the stomach. The liability to inconvenient secondary
effects depends chiefly on two conditions : 1. on the mode of administration of
the ehloroform, especially on the care taken that there is an adequate supply of
air admitted at the time when the vapour is inhaled ; and 2, on the state of the
patient as to age, habit, temperament, and digestion. Old people, habitual
spirit-drinkers, and those of a Dbilious and sanguine temperament, are apt to
suffer most. The condition of the digestion is of great importance. If chloro-
form be given too soon after a meal, injurious results are sure to follow ; hence,
it is best administered on an empty stomach,

Head-Complications chiefly follow the administration of chloroform in the
aged. In them headaches and stupor not unfrequently supervene, and occa-
sionally paralytic or apoplectic symptoms will develope themselves some days
after the anmsthesia. In young and nervous women hysterical symptoms often
appear, and continue for some hours or even days ; but they need not excite
uneasiness,

The Lungs probably always become congested during the administration of
chloroform. But, as recovery takes place, and the respiratory process is naturally
re-established, the pulmonary vessels unload themselves, and no inconvenience
results,. The process is greatly facilitated, and the effects of chloroform are
readily got rid of, by desiring the patient to breathe several times fully and
deeply after conseiousness returns. In some cases the lungs do not unload
themselves of the accumulated blood ; and a process of slow asphyxia or a
low form of pneumonia may set in, and may prove fatal in from twenty-
four hours to four or six days, This is especially apt to happen in those
cases in which it becomes necessary to bandage the chest, or in which deep
respiration is attended by pain, as after amputation of the breast. Great
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5. Artificial respiration must at once and without delay be set up, whilst
these other measures are being carried out, either by the Surgeon applying his
mouth to the patient’s lips, and thus breathing into the chest; or, what is
preferable, by the alternate and steady compression and relaxation of the
walls of the patient’s chest.

6. Electricity should be applied freely over the heart and diaphragm through
to the spine, by means of the electro-magnetic or other convenient apparatus,

7. As accessory means, friction of the extremities may be employed ; a little
Lrandy rubbed inside the mouth ; and cold water dashed on the face.

The Administration of Ether is effected by the application over the nostrils of
a hollow sponge saturated with the best washed ether. This mode is preferable
to the use of any of the complicated inhalers ; inasmuch as, by the admixture
in the sponge of a sufficient quantity of atmospheric air with the ethereal
vapour, all danger of asphyxia is avoided. To prevent the pungent effects of
ether on the eutaneous surface, Dr. Warren has proposed the anointing of the
face with some protective unguent, The first effects of the inhalation are
resistance on the part of the patient, and some slight irritation of the air-
passages ; the pulse is inereased in rapidity, rising to one hundred pulsations
per minute ; the face becomes flushed, and the movements and speech of the
patient excited. This stage of excitement soon passes, and full etherisation is
then effected ; the pulse falls to sixty or seventy, the countenance becomes
pale, insensibility to pain is produced, and the whole muscular system is
relaxed. The indications of this state are the dropping of the upper eyelid,
and the inability of the patient to sustain his arm when raised. This is the
period most favourable to the performance of operations, and especially for the
reduction of dislocations and of fractures attended with shortening of the
limb. The time required for the induction of the anmsthetic state varies ;
averaging, perhaps, about five minutes, a longer period than is required in the
administration of chloroform, and attended with slightly more excitement.
The fatal consequences which have attended the employment of chloroform
have caused the American surgeons almost entirvely to trust to ether in pre-
- ference. Ether is certainly a safer agent than chloroform, but few deaths
having resulted from its administration ; and the only argument in favour of
the use of chloroform rather than ether is, that chloroform is the most con-
venient agent, its effects being produced more quickly, and no disagreeable smell
being left, as is the case with ether.

Many liquids, when volatilised, have the property of inducing ansesthesia, and
have been recommended for this purpose ; but hitherto no substance has been
found which is so convenient, and on the wholeso safe as ether and chloroform.

Nitrous Oxide Gas has been introduced of late as an anmsthetic by American
practitioners, It is undoubtedly capable of producing insensibility to suffering ;
but as, owing to the asphyxial condition which it induces when administered
ina pure state, its inhalation cannot be continued with safety beyond a very
few minutes, it only appears to be applicable to those cases in which the
operation is of short duration, such as the extraction of teeth. The anwmsthetic
effects of this agent completely pass off almost as soon as the patient ceases to
inspire it ; hence it is not very applicable to cutting operations, in which the
after smarting is often as much complained of as the actual sting of the eut.
Upon the whole, it is far inferior to ether or chloroform as an anzesthetic in all
ordinary surgical cases.

Local Anwsthesic may be induced by freezing a part. This is done in two
ways : 1, by the application of a freezing mixture ; 2, by the rapid evaporation
of very pure ether, The application of a frigorific mixture of ice and snow,
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dressing of the wound be deferved for a few hours, they should be left to hang

“loose, and not be drawn tight until the wound is dressed. In this way the
patient is saved the pain, which is always much complained of, of introducing
the sutures at the time of the dressing. They are generally best made of
dentists’ twist, of moderate thickness, so as not to cut out readily. Silver or
unoxydisable iron wire forms an excellent material for sutures in the plastic
operations, and in many other cases in which the silk thread is apt to irritate.
In some cases, where much tension is exercised, or great accuracy required, hare-
lip pins are preferable to ordinary sutures.

Dressing of the Wound.—When the wound is small, and all oozing has ceased,
its lips may at once be brought together. This may also be done, even when it
is large, if the patient be of a very irritable constitution and sensitive to pain ;
the whole dressing being performed whilst he is still under the influence of
¢hloroform. But in general, when the wound is extensive, as in cases of
amputation, I prefer, and almost invariably adopt, the plan recommended by M.
Liston, of leaving the wound open with a piece of wet lint interposed between
its lips, for two or three hours, until its surface has become glazed ; the lint is
then carefully removed, any small coagula are gently taken away, and the
sides of the incizion brought into apposition, the sutures being drawn tight and
tied. Long strips of plaster of moderate width should now be applied ; these
may be either of the isinglass or the common adhesive kind, each having ad-
vantages that recommend it in particular cases, with corresponding disadvan-
tages that exclude it in others. The isinglass plaster is clean, unirritating, and,
being transparent, allows a good view of subjacent parts ; but it has the disad-
vantage of loosening and stripping off when moistened by the discharges or
dressings, which often renders it a very inefficient support. The common
adhesive plaster is more irritating and dirty, but it is much stronger and holds
tighter, not loosening so readily when moistened. In large wounds, as in those
of amputation, I prefer the isinglass for the first dressing, and leave it on until
Inosened by the discharges, and then use the common adhesive plaster for sub-
sequent applications, when less irritation is likely to be induced. In some
cases, in which the wound is in such a situation as to admit of it, and more
particularly if it be a deep though clean cut—as after the extirpation of
tumonrs—great advantage will be found after the sutures have been introduced
and the plasters applied, in padding the part externally with a firm compress
of dry lint, and then applying a toller tightly but evenly over all, so as to
eompress the sides against the bottom of the wound and the edges firmly one
against another. In this way will not only all cozing be prevented, but direct
coalescence and union of the opposed surfaces may be secured. This dry com-
press may be left undisturbed for forty-eight hours, when it should be removed
and another applied, or, if it appear more desirable, the part covered with water-
dressing.

The position of the part should be carefully attended to, so that the edges
and surfaces of the incision be brought into proper contaet ; more may be done
in this way, without pain or-uneasiness to the patient, than by any amount of
traction and pressure that can be exercised. The part should be so arranged
that one end of the incision may be the more dependent, so as to facilitate the
escape of discharges. One end of each ligature should be cut off short, the
other being left of a moderate length to hang out of the lowest part of the wound,
provided that the thread do not lie along its whole line. A narrow strip of
water-dressing should then be applied along the edge of the incision, The first
dressings need not be changed until about the third day after the operation,
unless they become loose or are too tightly applied, when they may be snipped
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without it, many would have sunk, whom I have seen saved hy the free admin-
istration of large quantities of brandy, wine, porter, eggs, and beef-tea, from the
very time of the operation ; that stimulant being given to which the patient is
accustomed in a state of health, I believe also that this plan of treatment is
the best preventive of those low and diffuse forms of inflammation that are
go commonly fatal in these cases; and when they come on, I know of no
better remedy than the 'hmndy—un:l -egg mixture of the Pharmacopeeia, freely
administered. In all this, however, the Surgeon must be guided by the
patient’s pulse, his previous habits, m:ld the power of his constitution ; and
nothing requires greater judgment than the administration of stimulants,
according to these particulars. The great importance of attending scrupulously
to the general cleanliness of the patient, and to the ventilation of the ward or
room in which he is Iying, as the best means of preventing the oceurrence of
the lower forms of inflammatory mischief, need scarcely be insisted on, as these
hygienic precautions are universally recognised as being of the first importance
under such circumstances,

The various Special Operations will be considered when treating of the
several Injuries and Diseases for which they are required ; but, as Amputations
do not readily fall under any special head, being required for a vast variety of
different conditions, it will be more convenient to consider them here.

CHAPTER II.

—

AMPUTATIONS AND DISARTICULATIONS.

TaE term Amputation properly means the separation of a limb from the
body, but it is sometimes applied to the removal of other parts, as the breast or
penis. The frequency of amputations of the limbs has much lessened of late
years ; other and less severe modes of treatment being mow suceessfully
followed in many cases of diseased joint, of aneurism, and of compound
fracture, that were formerly submitted to the knife. Buf still amputations are
amongst the most frequent operations in surgery, and will continue to be so as
long as the human body is liable to severe mutilations, to gangrene of the limbs,
and to malignant and other incurable diseases of the hones and joints. It has
been somewhat the fashion to decry amputation ; and to speak of this opera-
tion as an opprobrium to curative surgery. But, though no Surgeon can depre-
cate unnecessary amputations more strongly than I do, yet I cannot admit that
the removal of a limb differs from other operations, which are only attempted
when all other means have failed in curing the diseased part, or saving the
patient’s life. And, surely, it is rather a subject of just pride than the reverse,
for the Surgeon to be able with ease, and by a simple operation, to save the
whole of the body, though he sacrifice a limb that has heen utterly and
incurably disorganised or spoilt by disease or injury. In the performance of
an amputation, u]su, much dexterity may frequently be displayed ; and there is
commonly great scope for surgical skill in the constitutional treatment of the
patient both before and after the operation.

An amputation may be done in the continuity of a bone ; or at a Jjoint, w.lmn,
it is called a Disarticulation.

Hemorrhage during the operation is the great primary danger which must be
carefully gnarded against. As a general rule, it is better to provent this by
the application of a tourniquet than by trusting to the compression of the
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the part to be removed. Sealpels, also, not too hroad in the blade, are useful
in cases in which the bistoury, from its length, might be inconvenient.
Cutting-pliers, with long and strong handles and short blades, either straight
or curved, as may be most convenient, are especially required in amputations
about the hands and feet, The knives for the larger amputations should have
smooth ebony handles, and be well balanced. The back of the blade should
run straight to the point and be well rounded. The edge should taper off
towards the point, with a good convexity, The lreadth of the blade should
vary from 2 to § of an inch, and its length should be proportioned to the thick-
ness of the limb to be removed. As a general rule, in order to make a good
sweeping cut, so as to form a well-rounded and smooth flap, the blade should
be in length equal to about double the thickness of the limb. The saw should
be strong in the blade and back, so as not to bend in cutting. The blade must
be of good breadth, and, in order not to hang as it works its way through the
bone, must be somewhat thicker at the cutting edge than elsewhere. The
teeth should not be too fine, and must be set crossways. The artery-forceps
may either be of the ordinary “ bulldog ” make, or may be broad towards the
point, so as to allow the knot more readily to be slipped over the vessel to be
tied.

Amputations by flaps fashioned from the soft parts so as to cover the bone
and form a well-cushioned stamp may be performed in several different ways :
by double flaps, by one long rounded flap, or by one long and one short
square flap.

The Double-Flap Ampulation is that which is nsually practised, and that
which we shall first consider. . :

The two flaps may be made either by cutting from without inwards, or by
transfixion—eutting from within ontwards. I generally prefer transfixion in
fleshy parts, as the thigh or arm ; but cutting from without inwards will be
found to afford the best result, and is indeed the only mode of forming the
flap, in some situations where the bones are naturally thinly covered, as on the
outer gide of the fore-arm, the anterior part of the leg, or just above the ankle-
joint, or where the soft parts have been wasted by chronic disease. The flaps
should be made by a steady sweeping cut, so that the soft parts may be evenly
and smoothly divided. Their length must of course be proportioned to the
thickness of the limb ; and on this point no positive directions can be given,
except that care be taken that they be not cut too long nor too short. If they
be cut too long, too much muscle will be left on the stump, and the flap itself is
usually bad fashioned and pointed. Should the Surgeon feel that he has made
this mistake, the wiser plan will be at once to round off the ends of the flaps.
Should they have heen cut too short, the soft parts must be forcibly retracted,
and the bone cleared by circular sweeps of the knife, and sawn as high up
as poesible.

The flap farthest from the vessels, as that on the outer side of the thigh or
arm, should be cut first. In making the inner flap, great care must be taken
to wind the point of the knife well round the bone, g0 as not to transfix and
split down the vessels, but to cut them as long as possible. As a general rule,
the less loose muscle that is left on a stump, the better ;: hence, where there is
an equal thickness of soft parts round the hone, as in the arm and thigh, the
flaps should be cut shorf, well retracted, and the bone cleared by circular
gweeps of the knife as high as necessary. The bone thus lies at the bottom of
a conieal hollow beyond the angle of junction between the flaps, and there i=
less chance of a conical stump being left.

When the patient is extremely muscular, and the amputation has to be done
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in the arm, thigh, or leg, it will be found to be most convenient to have gkin-
flaps only, made by eutting from without inwards, dissecting np the integu-
ments from the fascia to a sufficient extent, and then making a cirecular cut
through the muscles down to the bone, thus leaving only a skin covering.
This is more particularly the ease where the amputation is primary for injury,
as then the muscles often retract to so great an extent that it is diffieult to
judge of the proper length at which to cut them. The advantage of this pro-
cedure over the ordinary flap or the circular operation is very great under
certain circumstances. In both cases, but more especially in flap-operations on
stout muscular subjects, a large pad of muscle is apt to be left in the stump.
This, which at first sight might appear an advantage, as an additional covering
to the bones, is a decided disadvantage, inasmuch as it often projects through
the retraction of the skin covering it, and is apt to slough and interfere with
the proper union of the flaps, This pad is also disadvantageous after cicatrisa-
tion is completed, as at first it forms a soft, flabby, and bulbous end to the
stump, instead of a firm hard cicatrix ; and eventually it must waste and
undergo the fibro-cellular transformation, before the stump is finally consoli-
dated. Hence, a stump that at first appears to be covered by a good cushion of
soft pads, will, if these be chiefly muscular, gradually shrink and waste, and
may at last become conieal. If the limb have been the seat of much and long-
continued suppurative action, the muscles do not retract when cut, but hang
soft and flaccid, as in a dead body. The flaps, therefore, need not be made so
long as in primary amputation for injury. And here, also, too much muscle is
disadvantageous, getting hetween the skin-flaps, and occasioning trouble and
delay in the healing of the stump.

Sawing the Bone.—So soon as the ineisions have heen made through the soft
parts, the bones must be cleared for the application of the saw. This is best
done, when there is only a single bone, by a firm circular sweep of the knife
from heel to point round the under segment of the bone, and then another
round the upper surface in the opposite direction. If there be two bones, care
must be taken in clearing them not to direct the edge of the knife upwards into
the interosseous space higher than the line to which the saw is to be applied,
lest any artery be cut high up in this situation, where it is always difficult to
secure it, owing to its retraction above the cut end of the membrane.

The hone having been properly cleared, the flaps must be forcibly retracted
by an assistant, in order to admit of the proper application of the saw, which
should always be made opposite the highest point to which the inecision is
carried through the soft parts. For the purpose of retraction the assistant’s
hands are quite sufficient, though some Surgeons are still in the habit of using
“ petractors,” made of eplit pieces of linen cloth or of wash-leather, But,
although * retractors” may not be required for the purpose of drawing back the
soft parts, they are of great use in another way ; viz., in protecting the muscles
from the teeth of the saw and from the hone-dust produced by the action of
that instrument : both these conditions—the laceration of the deep muscles by
the saw, and the imbedding of particles of bone-dust in their substance—inter-
fering seriously with union by the first intention. In order to saw the bone
quickly and steadily, there are several points deserving attention. The first
cut should be made so as to form a deep groove to receive the teeth, by pressing
the left thumb on the bone, and applying the heel of the saw, held horizontally,
along this, by which it is steadied ; the instrument must then be drawn fairly
and sharply along the whole ling of its teeth from heel to point. The groove
thus formed receives the edge of the saw ; and the bone may then be quickly
cut through by long, light, and sweeping movements of the instrument from
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point to heel, the position being gradually changed from the horizontal to the
vertical as progress is made, The Surgeon must, with his left hand, support
the part to be removed ; and care must be taken not to hear upon this, so as to
snap the bone as it is weakened by the action of the saw ; nor should it be so
much raised as to run the risk of locking the saw. When there are two bones
in the limb of equal strength, as in the fore-arm, they should be cut through at
the same time ; but in the leg, the fibula, being the weakest, should always be
first divided. Should the division be made irregularly, and splinters of bone
project, these must be snipped off with cutting-pliers,

Arrest of Hemorrhage.—After the limb has been removed, the first thing to
be done is to restrain arterial heemorrhage, This may be effected by ligature,
acupressure, or torsion. Of the relative merits of these three methods of treat-
ment I will say nothing here, but must refer the reader to Chapter XII. If
ligatures be used, the main and larger arteries must first be tied. For this pur-
pose, fine compressed whipcord is the best material. The ends of these ligatures,
knotted together, must be left long, so that they may be distingnished. Usually
from two to four or six smaller vessels require to be tied, and they should be
secured with ordinary ligature-thread ; but sometimes, either from the existence
of malignant disease in the limb, or when extensive suppurative action has
been going on in the limb, the stump is excessively vascular, and a very large
number of ligatures may be required. I have, in these circumstances, more
than once had oceasion to apply between twenty and thirty ligatures to vessels
in the arm and thigh. As union always takes place by granulation in
such cases, it signifies little how many ligatures are put on, the smaller ones
geparating early. One half of each ligature should be cut off cloze to the knot,
and the single threads thus left must be brought ont at the lower angle of the
wound, through which any discharge that may form may drain away. Silver
or iron wire may be used for the purpose of ligaturing the arteries, with
the view of preventing the suppuration that results from the irritation of the
ordinary silk or thread ligatures, and thus facilitating union by the first inten-
tion. I have employed them in several instances, but have found this
inconvenience resulting from their use, that they do not cut through the artery
as the thread does, and consequently do not detach themselves, but require
to be pulled or twisted off—a procedure likely to be attended by risk of
hemorrhage, The practice of cutting the ends of ligatures short, whether
hempen or metallie, is most objectionable ; for, although the stump may heal
over them, they eventually become sources of irritation, and set up suppuration
or develope neuralgia. :

Acupressure, and torsion of the ends of cut arteries, are often employed
instead of the ligature by the advocates of these methods. For a detail
of the mode of arresting hemorrhage by these means, T must again refer to
Chapter XII. :

Free arterial bleeding will sometimes take place from a point in the cut
surface of the bone, in consequence of the division of the trunk of the nutritious
artery. This kind of hemorrhage is best arrested by pressing a small wooden
plug into the bleeding bone. To this a piece of wire should be attached, so
that it may be drawn out when loosened by suppuration at the end of a few
days,

The mode of union of the flaps of a stump, the dressings required, and the
general management of the part after an amputation, differ in no respect from
what takes place in the healing of primary incised wounds,

Sutures may be either of well waxed silk or of metallic wire, They should
be introduced through the lips of the incision at intervals of an inch : ecare
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Should secondary heemorrhage oceur, it must be treated as will be hereafter
described.

When suppuration is subsiding, and cicatrisation going on, the bandage may
advantageously be brought over the face of the stump. As a general rule, it
will be found that a narrow roller will adapt itself better than a broad one.
After cicatrisation is completed, the patient should be allowed to go about on
crutches, but must not wear an artificial 1imb for several months, until the
parts have become firmly consolidated ; during the whole of this time the
stump should be kept carefully bandaged, and not exposed to injury.

AMPUTATION BY THE REorancurAR Frar—The late Mr. Teale, of Leeds,
for some years practised amputation by a long and a short rectangular flap, with
the view of procuring a more
unseful stnmp, and in the hope
of somewhat diminishing the
mortality of the operation.
In performing amputation by
this method, the long flap is
ent from that side of the limb
where the parts are generally
devoid of large blood-vessels
and nerves ; whilst the short flap is made to include those structures which are
eut across transversely, as shown in the annexed figures from M. Teale. :

The long flap is perfectly rectangular ; and the rule for its formation given by
Mr. Teale is, that its length and breadth should each be equal to the half of the
cireumference of the limb at the place of amputation. If the circumference be
9 inches, the length and the breadth of the flap should be each 4} inches.

The short flap, which is always cut so as to contain the chief vessels and
nerves, is one-fourth of the length of the
long one.

After the hones have been divided in
the nsual way, and the vessels tied, the 7
long flap is folded over the end of the =
bone, and attached by sutures, as in
::l;ﬂu;c;;-n e it (S0 Fig. 4.—Teale's Amputation: Stump.

Mr. Teale directs that the stump should be laid on a pillow lightly covered
with ganze or linen, and protected from pressure by a cradle ; but in the early
treatment he says that no dressings are required. _

The Results of amputation by this method were very satisfactory in Mr.
Teale’s hands ; but more abundant evidence is required in order to show
whether the mortality of amputations generally is dependent on the particular
method adopted, rather than on constitutional causes and external influences
that operate equally in all cases.

The rectangular method undoubtedly possesses one very great advantage
over the cireular or ordinary flap, in giving a soft and thick covering to the
ends of the bones, admitting of direct bearing upon them ; especially advan-
tageous after the amputation of the thigh or leg, when that divect pressure can
scarcely be dispensed with, and when a solid, firm stump admitting of it is
of very essential service to the patient. Mr. Teale advises, however, that the
whole pressure be not horne by the stump, but that it be reduced to one half,
the remainder being distributed in the usnal way on the npper part of the
limb and trank: thus not only relieving the stump, but sccuring greater
steadiness of gait and firmness of step. In the upper extremity, however, no

Fig. 3.—Flaps in Teale's Amputation.
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By means of this valuable instrument, I have amputated both thighs in close
succession without waiting for the ligature of the arteries in that which was
first removed. The object in two simultancons amputations is to lessen the
continuance of shock to the system, by throwing, as it were, that of the two
operations into one. In doing this, however, the Surgeon must necessarily be
gnided by the eircumstanees of the case. If the patient were very greatly
depressed, the infliction of so severe an injury as a double amputation might
probably extinguish life at once ; and, if pos-
sible to wait after the removal of the first
limb, and before the second was amputated, it
might be desirable to do so, until the shock of
the first operation had passed off ; but if the
patient were not too much depressed, the
simultaneous or rather rapidly consecutive
double amputation would probably be the safe
course.

STuMPS.—On examining the Structure of «
Stump, after a year or two have elapsed from
the time of its formation, it will be found to
he composed of a mass of fibrocellular tissue,
the muscular and tendinous structures that
enter into its formation having become thus
transformed. The ends of the bones will be
found to be rounded, and the medullary canal Fig. 5.—Artery Fig. 8.—Nerve in
filled up, the vessels being obliterated up to the ° Stwmplaidopen.  — a Stump.
nearest collateral branch (Fig. 5). The ends of the nerves are thickened, and
commonly assume a bulbous appearance (Fig. 6). On examining these rounded
or oval tumours, they will be found to be fibro-cellular masses, having nervous
fibrillze thinly scattered throughout.

The proper adaptation of Artificial Limbs is a matter of considerable con-
sequence ; and the ingenious mechanical contrivances that are at the présent
day adapted to stumps, leave little to be desired, The Surgeon had better leave
the details of these mechanical contrivances to the instrument-maker ; but he
should see that they are made light, consistently with sufficient strength and
support, and that the end of the stump is never pressed upon Ly them. Thus,
after amputation of the thigh, the artificial limb should take its bearing point
from the lower part of the pelvis and hip. In amputation immediately below
the knee, this joint should be bent and received into the socket of the instru-
ment ; and, if the amputation be at a lower point than this, and the stump be
extended into the artificial limb, its end must be protected from injurious
pressure. Even in the case of disarticulation at the ankle-joint, where the soft
tissues of the heel are left, pressure can seldom be borne upon the end of the
stump.

Morpip CoNpITIONS OF STUMPS—Necrosia—It not unfrequently happens
that the end of the bone in a stump necroses. More commonly it is the con-
sequence of inflammation (osteo-myelitis) set up in that portion of the shaft
which is left in the stump, as the result of which its vitality is lost and neerosis
sets in ; or it may occur in consequence of the injury inflicted Ly the jarring
of the saw. This is especially apt to happen in persons of feeble constitution.
in whom the limb has, previously to the operation, been the seat of nbama;
that has denuded the bone or otherwise injured its vitality, In these CASEs o
fistulous opening will be left leading down to the necrosed bone, which usually
separates three or four months after the operation in the shape of a complete
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ring, with irvegularly spiked prolongations stretching from its upper part (Fig.
7) ; after this has been removed, the stump becomes firmly consolidated. The
lower part of such a sequestrum is thick and annular, and includes the whole
thickness of the bone. Tt is smooth externally, where it has
been covered by the periostenm. About an inch above this it
becomes thinner, and is composed of the innermost part of the
bone—that which surrounds the medullary canal. Then it is
roughened externally, where it has separated from the adjacent
healthy bone ; and above this it is spiculated and very irregular,
becoming gradually thinner. In some cases the spiculated
part is very sharp-edged ; in others, as in Fig. 7, it is somewhat
smoothed by long contact with the pus that has surrounded it.

Conical or  Sugar-loaf” Stumps, as they are called, com-
monly form either in consequence of the flaps having originally
heen cut too short, or from the bone not having been sawn
off sufficiently high above the angle of the flaps ; but in other
cases they may occur, though the stump has been skilfully
fashioned, in consequence of the soft parts, which have been
the seat of inflammatory action and suppuration before the
amputation, retracting during the granulating process, so as
to denude the bone. In such cases as these, great retraction
and contraction of the flaps are apt to go on during cicatri-
sation, so that the bome may never be covered at all, but be
exposed at the bottom of an irritable ulcer ; or, if the soft
parts do coalesce, the cicatrix will be unable to support the
Fig. 7. — Necrosed slightest pressure without becoming ulcerated. In these

g“h‘ﬁ? CIUr O eivenmstances, the only remedy consists in laying open the
stump, and eutting off about three inches of the bone.

If the stump be too long and projecting, so as constantly to be in the
patient’s way, there is no remedy but to perform a second amputation higher
up. This is especially required in badly fashioned stumps of the leg, where
the limb has been removed too far below the knee, so that it projects back-
wards in an awkward manner, and is constantly liable to accident when the
patient uses a wooden pin.

Painful and Spasmodic Stumps—The nerves in a stump naturally become
somewhat expanded and bulbous ; and no material inconvenience results from
this condition. But it occazionally happens that a distinct tuberose enlarge-
ment forms in connection with one of them, and attains the size of a cherry or
a walnut ; and, this being pressed against the end of the bone, or a nervous
twig being implicated in the cicatrix, the stump becomes the seat of intense
pain of a neuralgic character, more particularly whenever it is touched. In
such circumstances, excision of this bulbous extremity of the nerve, or resection
of the stump so as to remove the end of the bone and the whole of the cicatrix,
is necessary, and will effect a cure. Besides this form of painful stump, which
may happen in the strongest and healthiest subjects, and is entirely dependent
on local causes, there is another condition in which the stump becomes not
only the seat of intense pain, but usually of eonvulsive twitchings. This form
of painful stump arises from constitutional causes, and most frequently oceurs
in females, more particularly in those of the hysterical temperament, and who
are or have lLeen s;u'l_‘-jnct. to neuralgic pains elsewhere. In these cases the
general cutaneous sensibility of the stump is increased ; it is often the seat of
convulsive jerkings or twitchings, and the pain is more or less intermittent,
being increased under the influence of various emotional and constitutional
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causes. In such cases, the treatment should be conducted on the gencral
principles that will be fully discussed when we come to speak of neuralgia.
No excision of the nerves of the stump, or even amputation higher up, is of any
avail : the disease, being constitutional, will certainly return in each successive
stump, until at last the shoulder or the hip may be reached without any per-
manent benefit to the patient.

Aneurismal Enlargement of the arteries of a stump is extremely rare. The
only case with which I
am acquainted is one
given to me by Mr
Cadge, in which an
aneurismal varix formed
in a stump after disar-
ticulation of the ankle-

joint (Fig. 8, a).
- Strumous or Maliyg-
nant Degeneration may oceur in a stump, presenting the ordinary characters of
theze affections met with elsewhere. In the strumous stump, secondary
amputation may advantageously be performed ; but on the recurrence of malig-
nant disease it is seldom justifiable, as there is probably deposit in internal
organs or contamination of the lymphaties,

Fatty Degeneration of the muscles of a limb, arising from their disuse, gives
rise to a peculiar appearance in the stump. During the amputation, the
museles look like pieces of yellow wax, and are firm : no atrophy, so far as
size is concerned, has taken place; the fat being deposited between the
muscular fibres, producing atrophy of them by its pressure, and occupying
their place, so that the general size of the imb and fulness of the stump are
preserved. Union takes place in these circumstances, though somewhat slowly ;
at least, this oceurred in several cases in which I have observed this condition.
In one of these I amputated the leg for disease of the foot of nine years' standing,
and in another the thigh for disease of the knee of fourteen years' standing.

MorrarniTy AFTER AMPUTATION.—The general causes of death after opera-
tions have already been considered ; hut we must now examine some special
points connected with the relative mortality after amputations of different
kinds, and the cause of the difference that exists. The principal causes of
death after amputation are the influence of shock, the occurrence of secondary
hamorrhage, pywemia, erysipelas, phlebitis, and congestive pneumonia ; besides
these, hospital gangrene and sloughing of the stump occagionally carry off the
patient. Pymemia is the most frequent canse of death after amputations, nearly
one half of the patients that die perishing from this dizease. Mr. Bryant has
shown that, at Guy’s Hospital, it is fatal in ten per cent, of all amputations, and
in forty-two per cent. of fatal cases, and that it is most frequent after amputa-
tions through limbs, the tissues of which are in a normal condition, and where
a large surface of healthy bone is exposed, as in primary amputations, and in
the removal of limbs for tumours, talipes, anchylosis, &c. It is not so common
after amputations performed for chronic joint-disease or secondarily after injuries,

The circumstances which more specially influence the general result of
amputations, as well as the particular cause of death after the operation, may
be divided into two classes :—a. Those that have reference to the general con-
stitutional condition of the patient. B, Those that are connected witly the
operation itself.

o To the first class may be referred, 1, Age; 2, General Health
Hygienic Conditions,

Fig. 8.—Aneurismal Varix in a Stamy

; and 3,






MORTALITY AFTER AMPUTATIONS. 33

21 ; shoulder, 30 ; partial of foot, 9; ankle-joint, 13 ; leg, 26; knee, 55 ;
thigh, 64 ; hip, 85.

Not only do the size of the part removed, and its proximity to the trunk,
influence materially the general mortality after amputation ; but these con-
ditions also influence the particular cause of death. Thus after the smaller
amputations, as of a toe, for instance, death occurs only in unhealthy states of
the constitution, from the occurrence of erysipelas, or of some of the varions
forms of diffuse inflammation. Death after the larger amputations more
frequently results from causes connected with the operation itself, as, for
instance, secondary heemorrhage, shock, or exhaustion by the abstraction of the
large quantity of blood contained in the limb, as well as by that lost during
the operation. After the removal of the whole of a limb, as in the case of
amputation at the hip-joint, it is possible that the cause suggested hy Mr. Cox,
viz., the removal of a limb in which the blood undergoes changes of importance
to the rest of the economy, may materially affect the result,

2. The Part of the Bone that is sawn through may influence the result.
Amputations through the cancellous ends of long bones are less dangerous, in
one respect, than those throngh their shafts, in consequence of the medullary
canal not being opened when the section is made mear the articular end ; =o
that the liability of diffuse suppuration of this cavity, and of consecutive
phlebitis and pyemia, is avoided.

3. The mortality resulting from amputations is perhaps more directly
influenced by whether the operation is done for fajury or Disease, than by any
other canse, being far greater in corresponding limbs after injury than disease.
In the following table may be seen the results of 274 cases of amputation
performed at University College Hospital up to May, 1868,

RESULTS OF AMPUTATIONS IN UNIVERSITY COLLEGE HOSPITAL

Amputations for Injury.

SEAT OF AMPUTATION. CASES, RECOVERIES. PER CENT, DEATHS. PER CENT.
Thigh . ; ; a5 13 471 20 628
Leg and Foot . . 38 28 787 10 263
Shoulder and Arm. 11 i 650 4 iR
Fore-arm . By 5 B 1000 (1] i}
Total . ; 02 56 609 86 301

Amputations for Disease,

SEAT OF AMPUTATION, CASES, : RECOVERIES, | PER CENT. DEATHS, IFERL. CENT.
Thigh . : : 7o 62 83-7 13 17°8
Leg and Foot . . 67 57 850 10 149
Shoulder and Arm . 21 15 714 G 2815
Fore-arm . e 14 18 o647 1 52
Total . | 182 152 835 30 16°5

Of these amputations, 66 occurred in the Hospital up to 1841, and are
reported by Mr. Potter in a paper published in the Medico-Chirurgical
Transactions for that year. They were performed by the several surgeons of
the Institution at that time, Of the remaining 208, 41 were performed by Mr.
Liston, between 1841 and his death in 1847 ; 5 by his immediate successors ;
and 162 by the aunthor.

YOL. 1. n
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AMPUTATION OF FINGERS. 39

to put the integument on the dorsum upon the stretch. The point of a bistoury
should then be entered about three-quarters of an inch above the head of the
metacarpal bone ; it is then carried forwards to a point opposite the inter-
digital web, drawn across the side of the finger, and then carried a little way
into the palm. The same process is performed upon the opposite side, the
flaps are dissected down by a
few touches of the knmife, the
extensor tendon is divided,
the joint opened, and dis-
articulation performed. The
oval methed, which I think is
the best, as it does not wound
the palm, consists in entering
the bistoury at the same point
as in the last case, carrying it
as far as the web, drawing it
across the palmar aspect of
the finger, and then obliquely
backwards to join the starting-
point of the incision. By a
few touches of the point of
the knife the oval flap is
turned back, and the articula-
tion opened. As a general rule, it is better to remove the head of the meta-
carpal bone, together with the finger; as otherwise a wide gap will be left in
the situation of the finger that has been amputated, and much deformity of the
hand result. This may be done by cutting the metacarpal bone across beyond
its head with bone-forceps in a transverse direction, if it be either the middle
or ring finger that is removed (Fig. 11). If it be the index or little finger,
the bone should be ent obliquely from without inwards, =0 as to shape it to

Fig. 12.—Amputation of Index Finger,

Figs, 13, 14, and 15 —Results of Amputation above Metacnrpo-Phalangaal Articulation.

the tapering form of the hand (Fig, 12). If it be cut directly across, an ugly
and inconvenient equare protuberance, liable to constant injury, will be left.
When, however, the patient’s employment is one in which great strength and
breadth of hand are required, and where appearance is of little consequence,
the head of the hone may advantageonsly remain. '






AMPUTATIONS OF THE ARM. 41

in these cases to save a finger if possible, which will be of more use to the
patient than any artificial limb, however ingeniously constructed (Figs. 19 and
20). When only one finger is left, as the index or little finger, with the thumb,
in cases of partial amputation of the hand after injury or for disease, the digit
that remains not only becomes more mobile than formerly, but greatly increased
in size and much stronger, go that its utility becomes materially angmented.

The mortality after ampu-
tation of the fingers and
metacarpal bones is  very
trifling. Should death un-
fortunately occur after such a
slight operation, it would pro-
bably be by the accidental oc-
currence of some general dis-
ease, such as erysipelas, pym-
mia, or tetanus, to which
every wound renders a patient
liable.

Amputation at the Wirist is
not very often required. In
performing disarticulation at gy, 20.—Hand after

this joint, its peculiar shape Bemoval of Metacar-

—Hamni = : x : 1 Bones and Threa
uuﬁlﬁmphﬂﬁ“tﬂ },‘;;‘E with the convexity lunI-rmg ingers leaving Thumb

Two Fingers. “P\"-"ﬂ.l"l’lﬂ- must ]JE- h‘ﬂmﬁ i]]. and Little Finger.
mind. The integuments being well retracted, an arched ineision should be
made from one styloid process to the other, across the back of the joint, with its
convexity looking forwards (Fig. 21). The artieulation having been opened
and the lateral ligaments divided,
the knife is carried forwards so as to
make a well-rounded flap from the
palmar surface ; in doing this care
must be taken not to cut against the
pisiform bone, which projects a good
deal beyond the other carpal bones.
AMPUTATIONS OF THE ARM.—Am-
putation of the Fore-arm is not un-
frequently required for disease or
injury of the wrist or hand. In
performing this operation, as long a
stump ghould be left as possible, so
as to give the patient more power
over any artificial limb that may be
fitted to it. The flaps should be _
about a couple of inches in length, Fig. 2L.—Amputation at the Wrist.
and well rounded, the hand being placed in a mid-state between prona-
tion and supination. The dorsal flap is best made by cutting from without
inwards ; the line of incision commencing just at the palmar aspect of the
under part of the ulna, being carried forwards for a little distance parallel to
this bone, and then across the back of the arm in a slightly curved manner,
until it reaches the palmar aspect of the radius; it must then pass along this
until it reaches a point opposite to that at which it commenced, and the
flap thus made must be dissected back. The palmar flap is next made by
transfixion (Fig. 22). As soon as it is cut, the bones are cleared by a couple of
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AMPUTATION OF METATARSAL BONES, 45

tised, so that the sole of the foot may not be eut into. In doing this it
must be remembered that the articulation is situated considerably above the
web of the toes, and the incision must therefore be commenced proportionately
far backwards (Fig. 27). As a general rule, it will be found that the arti-
culation is about the same distance above the web as the point of the toe is
below it.

The Metatarsal Bone of the Great Toe occasionally requires removal in whole
or in part. If the disease be limited to the anterior part, the shaft of the bone
should be ent across with a pair of bone-nippers, and its head left ; for, as this
gives insertion to the peroneus longus, its removal will materially weaken the
foot. The whole of the bone may be readily removed in the following way :
the point of a strong broad bistoury should be entered on the dorsum of the
foot over the interspace between the first and second metatarsal bones, as
far back as possible ; it should then be carried forwards upon the ball of the
great toe, to a point opposite to the web ¢
between the toes, and thence made to
sink into the sole of the foot in a line
parallel with the outer margin of the
bone ; the flap thus formed should be
dissected back, its plantar aspect being
kept as thick and fleshy as possible
(Fig. 28). The Surgeon next passes the
knife between the first and second meta-
tarsal bones, and cuts directly forwards
through the centre of the angle between
the great and the second toes. In doing
this, care must be taken that the edge S
of the knife is not directed too much Fig.28. —Removal of Metatarsal Bone of Great
towards the metatarsal bone of the great ~ To¢: Flap formed : Joint being opened.
toe, lest it hitch against one of the sesamoid bones. The surgeon next seizes
the extremity of the toe, and, pressing it well inwards, passes the point of the
bistoury deeply into the angle of the wound (Fig. 28), where, by the division of
some tendinous and ligamentous fibres that constitute the key of the joint, he
opens the articulation and detaches the bone by lightly touching its ligamentouns
attachments. By keeping the edge of the knife well against the side of the
bone, he may avoid wounding the dorsal artery of the foot, the bleeding from
which would be troublesome. When the bone is to be partially removed,
the operation must be performed in the same way ; the ineisions, however, not
being carried so far backwards,

The Metatarsal Bone of the Little Toe may conveniently be removed by an
oval incision, so as to avoid wounding the sole of the foot. This is best done
by entering the point of
the knife just behind the
tubercle of the hone, car-
rying it forwards and in-
wards in the line of its ar-
ticulation with the cuboid,
to the centre of the fourth
digital interspace, and
thence forwards to the web

Flg. 26, —Removal of Metatarsal Bone of Little Toe: of the toe; the knife is

d: Bo i 1 [ 1
Flap forme ne being eleared next carried round the

plantar surface of this, the incision being continued obliquely into that which
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to the voot of the toes across the sole, and down the inner side to behind the
tubercle of the scaphoid (Fig. 34, 2). This flap should be made broad, espe-
cially at the inner side, but well rounded at the angles, and should consist of

PFig. 33, —Chopart's Operation: Flap formed after
Disarticulation.

the whole thickness of parts in the sole of the
foot, which must be well dissected out from the
concavity under the metatarsal bones. A convex
incision is then made along the dorsum from one St

1. Lincof A tation of Great Toe,
horn to the other of the plantar flap ; the parts 2’ I,i,‘:ﬁ 2 {]E.:jppirt.'?{}pemtiuu_

are well retracted, and the articulations opened * Line of Exeision of Os Caleis,
by the surgeon bearing firmly upon the anterior part of the foot, and lightly
touching the lizamentous structures with the point of his bistoury. In this
stage of the operation, care must be taken that the edge of the bistoury be not
inclined too much backwards, lest it slip over the astragalus and open the
ankle-joint ; or too far forwards, lest it pass anterior to the scaphoid—between
it and the cuneiform bones. After disarticulation has been produced, the
projecting head of the astragalus and the articular surface of the cuboid should
be sawn off. In more than one instance, I have found firm osseous anchylosis
existing in the line of articulations, so as to require the use of the saw for the
separation of the anterior part of the foot. The result of this operation is
extremely favourable, the patient, by the aid of a properly constructed boot,
being able to walk, and even dance, with very little appearance of lameness.
In some cases, where the muscles of the calf are very strong, and the calcaneum
projects, the heel becomes drawn up, and the centre edge of the stump made to
point down in such a way that the patient is rendered lame by walking on the
anterior sharp edge of the ealeaneum, which irritates the flap. This condition is
best removed by division of the tendo Achillis.

Disarticulation of the Foot al the Ankle-joint was first reduced by Mr. Syme

to a regular operation. By its performance amputation of the leg may often be
avoided, the patient being left with an exceed-

ingly useful stump, which, as its covering is
ingeniously taken from the heel, constitutes an
excellent basis of support. The operation
is performed by making an incision from
the anterior part of one malleolus downwards
and backwards, across the plantar surface of
the heel, to a corresponding point in the . .. T
Gppm!ite’nmllculuﬁ {EEig. 35). P:}‘his' flap is n%ii‘s[rtlﬂﬁiﬁxligﬁﬁﬂlgig e







PIROGOFF'S AMPUTATION. 49

made in any case that admits of disarticulation at the ankle in the ordinary
way. They never afford so good a basis of support as the integuments of the
heel, which are far more dense and elastic.

Piragoff’s Amputation is characterised by the preservation of the posterior por-
tion of the os calcis, which is left in the heel-flap. The operation is performed

. 33.—Piropof's Ampu-
Fj:'E:t.n.t.il::'n: Appearance of

Fig. 37.—Pirogofl’s Amputation : Application of Saw to parts after Removal of
(5 Calela: Malleolus,

in the following way. An incision is carried across the sole of the foot from one
malleolus to the other. This inecision must not be made directly transverse
to the foot, but should incline forwards obliquely, so that the centre of the
inecision in the sole may be at least an inch in front of a line drawn across from
the tip of one malleolus to the other. The flap thus traced is dissected back
for abont two lines. Disarticulation of the astragalus is then effected in the
usual way, by an incision across the front of the foot. A narrow amputating
or a Butcher's saw iz now applied to the npper and back part of the os caleis
behind the astragalus (Fig. 37), and the bone cut obliquely downwards and
well forwards; the malleoli are then removed, and a thin slice of the tibia
with the articular cartilage taken off (Fig. 38). The opposed osseons surfaces
must then be accurately adjusted, the moveable flap well
supported by a broad strip of plaster, and the limb laid on
the outer side, with the knee placed so as to take off the
tension of the tendo Achillis. The advantages of this opera-
tion over the ordinary mode of disarticulation consist in the
stump being longer, to the extent of the thickness of the
portion of the os caleis left in it, and being better adapted
for pressure (Fig. 39) ; in the readiness of the union of the
two applied osseous surfaces ; and in the less likelihood of
the supply of blood to the posterior flap being interrupted,
as its vascular communications are not much disturbed, and
the plantar arterips can always be cut long. These ad-
vantages are not, however, always real, and are in some
degree counterbalanced by the liability to recurrence of
ﬂlm in the portion of Fthe 08 c.almallﬂft in those cases F’ﬁ,?f@%.‘.‘é“ﬁ;ﬁf
in which the amputation is done for disease. When it is  tation,

practised for injury, however, this objection does not hold good. Another
objection which has been raised against this operation, consists in the aup-
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FLAP AMPUTATION OF THE LEG. 5l

limb ; nearer the ankle than this, it is not easy to get a good covering for the
bones.

Flap Amputation of the Leg may be performed in the following way. The
tourniquet having been applied to the artery in the popliteal space (Fig. 40),
the assistant, whose duty it is to retract the flap, takes his stand in this, as in
all amputations of the lower extremities, opposite to the surgeon. In the
left Yimb, the point of the knife is entered at the posterior edge of the tibia,

Fig. 40.—Flap Amputation of the Leg,

carried forwards for a distance of one inch and a half, then across the anterior
part of the leg to the posterior border of the fibula, up which the incision is
made to extend to a corresponding distance. In the right leg the same incision
commences on the fibular side of the limb, and terminates on the tibial. The
flap thus formed, which should be broad and well rounded, is next dissected up
by a few touches of the point of the knife, and transfixion of the limb is made
by passing the blade across behind the bones, from one angle of the incision to
the other (Fig. 40). The posterior flap is then formed by cutting obliquely
downwards and backwards, and should be about three inches long, The bones
are next cleared by a double sweep of the knife, and the interosseous soft parts
divided by carrying the instrument in a figure-of-8 way between the bones. In

Fig. 4l.—Amputation of the Leg: Sawing the Bono.
doing this, especial care must be taken not to direct the edge upwards, 8o as to
split either of the tibial arteries, more particularly the anterior ; for, as this

vessel retracts above the membrane, its ligature, when divided too high, is no
E 2






AMPUTATION THROUGH THE KNEE-JOINT. H3

the integuments and the patella from the front of the joint (Fig. 42). The arti-
eulation is thus opened ; the ligaments are then divided, and a short postérior
flap formed by cutting from within outwards, The popliteal artery is divided
in all these cases, and, with the exception of the other articular vessels, is the
only one requiring ligature. The management of the patella is an important
question. I think that it is decidedly better to leave than to remove this
bone. If left, it forms an important addition and protection to the end of the

Fig. 43.—Amputation through the Condyles.

Fig. 42.—Long Anterior Flap at Knee.

stump. If it be removed, not only are these advantages lost, but the flap
becomes so thinned and weakened as to incur danger of gangreme. I have
practised the operation both ways, and have found it most advantageous to
leave the patella. There is only one objection to this; and that is the chance
of the patella being drawn up, as occasionally happens, upon the anterior part
of the thigh. This is best prevented by turning up the flap, and cutting across
the tendinous insertion of the quadriceps extensor.

About the management of the cartilaginous surface of the femur in these
amputations, there is a difference of practice, Some surgeons prefer leaving it ;
others, again, saw it off. I prefer the latter method. The plan that I have
usually adopted in these cases has been, after the disarticulation has been com-
pleted, to remove the incrusting cartilages by means of a fine-bladed Butcher's
gaw, cutting round and not across the end of the bone ; and thus not shortening
the stump, but simply removing the incrusting cartilage, which would other-
wise necrose or disintegrate, and thus interfere with ready union. The inner
surface of the patella should be removed in a similar manner, and the flap then
laid down. This will be found to furnish an excellent covering to the bone ;
the patella, and the thick, tough, and extensile integuments of the knee, forming a
good basis of support for the limb fo bear upon, and one well adapted for pressure.

This amputation may somelimes conveniently be varied by being done
through the Condyles without previously opening the knee-joint (Fig. 43). This
operation, like that of amputation through the knee-joint, may be done either






AMPUTATION OF THE THIGH. 55

portion being occupied in front by the tendinous and aponeurotic structures
commneeted with the patella, and behind by the upper triangle of the popliteal
space : hence, if antero-posterior flaps be made here, they will be thin and
tendinous in the middle ; whereas the lateral flaps are uniformly thick and
fleshy. In the middle and upper thirds of the thigh, the antero-posterior
flaps leave the best result, and give the best covering to the bone. If lateral
flaps be made in these sitnations, the end of the bone is apt to be (1111.“'11 up
into the angle of the wound between the flaps, which fall away behind it. In
amputation in the lower or middle third, a tourniquet may be applied high
on the limb ; but when the operation is done in the upper third, there iz no
space for the application of this instrument, and the surgeon must then trust to
an assistant compressing the artery as it passes over the brim of the pelvis.
Compression is best made by grasping the great trochanter with the fingers of
the right hand, and then applying the thumb firmly over the artery ; upon this
the other thumb is then pressed as firmly as possible, and thus all chance of
letting the vessel slip is prevented.

Amputation above the Knee, or Vermale's Operation, is best done by lateral flaps.
In performing this operation, the outer flap shonld always be made first. The
point of the knife, being entered in the middle of* the thigh, about three inches
above the upper border of the patella, is carried close round the bone and
brought out through the centre
of the ham ; the flap is then cut
downwards and outwards ; the
knife, being entered again in the
upper angle of the incision, is
carried close round the bone to
its inner side, and the inner flap
made by a sweeping cut (Fig.
44). Unless the blade be kept
in contact with the bone in this
situation, the femoral artery is
very apt to be split, The flaps
being then retracted, the bone is
cleared by two sweeps of the
knife, and sawn about four inches
above its articular surface. Fig. 45.— Amputation of the Thigh ; Antero-

In the middle or upper third of Posterior Flap Operation,
the thigh, the Antero-posterior Flap Operation is to be preferred. In ordinary

) cases, the anterior flap may
first be made, and the pos-
terior one subsequently
fashioned by transfixion
(Fig. 45). If, however, the
patient be very much ema-
ciated, it is difficult to get
a good cushion from the
anterior part of the thigh
in this way; and it is
consequently preferable to
follow the plan recom-
mended by Mr, Luke, of

making the posterior flap
Fig. 46.—Amputation of Thigh: Formation of Posterior Flap first 1 8 f% ; ay
Ly Transfixion of Anterior, by Cutting from without inwards. st by transfixion, and the
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DETERMINATION OF BLOOD. 63

DETERMINATION.

Increased vaseular action lies at the bottom of most surgical processes ; few
important surgical actions taking place without it. No process by which the
separation of dead parts is effected, or by which the repair of wounds or uleers
is carried out, can oceur without an increased activity of the vessels of the
parts concerned. Every tissue is susceptible of it; and the surgeon often
excites it intentionally as one of the most efficient of his therapeutic means ;
hence an acquaintance with the elements and the details of the process, with
its nature, symptoms, causes, results, and terminations, is of the first moment,

Increased vascular action is of two distinet kinds: 1. Defermination; 2.
Inflammation, These two conditions, though in practice most commonly found
more or less conjoined, require to be studied separately.

In Determination, the blood is increased in quantity, has a bright arterial
colour, and circulates through the parts with great rapidity. This condition,
which is often called * increased action,” consequently resembles congestion in
the blood being in excess, but differs from it in every other respect.

Determination of blood is a vital process, often of a very transitory character,
and frequently occurs as a normal action in those conditions of the system in
which, for temporary purposes, an increased afflux of Dblood is called for by
particular organs. The enlargement of the mamma before lactation, and the
turgor of the erectile tissues, afford familiar illustrations of this act, The
surgeon often employs determination of blood for therapeutic purposes, In
these circumstances, therefore, it cannot be considered a disease.

When determination of blood is of a chronic or continued character, it may
lead to such changes in the appearance, structure and funetions of a part as
materially modify its nutritive and secretory activity, and then it becomes
truly a disease. In these circumstances, the part is often said to be in a state
of ¢ chronie irritation.”

Symprous.—The symptoms of determination of blood are those that we
shonld expect to result from an increased quantity of blood rushing with
increased velocity through the affected textures, There are redness of a bright
scarlet hue, swelling from turgescence of the vessels, heat cognisable to the
surgeon as well as to the patient, a feeling of fullness and of throbbing, with an
increase in the quantity of the secretions of the part; in fact, all those
symptoms that characterise inflammation in its milder forms, but in a minor
degree and of a less persistent character.

Errects.—The effects of determination, when acute, consist either in rupture
of the affected vessels, and a natural relief by the hemorrhage which ensues, as
may happen in piles after a dose of aloes has been given ; or, if a free surface
or a gland he affected, in the pouring forth of the seeretions of the part, con-
siderably augmented in quantity and perhaps deviating somewhat from their
normal character, as in lachrymation after the introduction of a grain of snuff
into the eye. When this effusion cccurs within shut serous sacs, dropsical
accumulations may ensue.

The more remote effects of chronic determination of blood to a part consist
in permanently increasing its nutritive activity, and thus leading to induration
and hypertrophy. Or, determination of blood may result in true inflammation,

Cavses.—The causes of determination of blood are threefold.

First, an external irritant directly applied to a part will induce it, as when
a grain of dust is blown upon the conjunctiva. Secondly, internal irritation,
as increased use of a part, will determine an increased flow of blood to it,
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These are the general phenomena presented by an inflamed part when
studied under the microscope. In order to become acquainted with the
elements of this process, we must analyse the condition of (1) the Fessels, and
(2) the Blood.

1. Vessels—The arteries, capillaries, and veins are all enlarged ; not only
those in the part inflamed, but those around and leading to i, so that more
blood is conveyed with greater rapidity to the seat of disease. Is this enlarge-
ment of the inflamed vessels primary or not ! This would appear to depend
greatly upon the stimulant that excites the inflammation, and perhaps on other
circumstances that we cannot readily appreciate ; thus, if a weak solution of
salt, or ice-cold water or spirit of wine, be applied to the web of a frog’s foot,
there is a momentary constriction of the arteries and retardation of the flow of
blood, followed by rapid dilatation and accelerated flow. In other cases again,
as Wharton Jones has observed, the dilatation may be primary, no contraction
preceding it, as happens when vinum opii or a strong solution of salt or of
sulphate of copper is applied to the part. The solid sulphate of copper pro-
duces speedy, complete, and permanent contraction,

Though the vessels generally are enlarged, the arteries especially become
dilated ; and this dilatation implicates to a considerable distance the afferent
vesszels, which can be felt, by the volume of their pulsations, to be inereased in
bulk, That the coats of those vessels leading to the inflamed parts are dilated
in consequence of being relaxed, is evident from the fact that the pulsation in
them is stronger and more forcible than in other parts of the arterial system,
though equally dependent upon the heart’s action, to which their diminished
tonicity offers less resistance. This may be readily observed in the pulsation of
the digital arteries in a case of whitlow. That the vessels convey more blood
through as well as to the inflamed part, is proved by the observation of
Lawrence, who found that in bleeding a patient, with whitlow of one hand, in
both arms, more blood flowed from the inflamed than from the sound limb,
in the same space of time.

In consequence of the dilatation of the smaller arteries and capillarvies of the
part, red corpuscles are admitted in crowds where single files could only
penetrate before ; hence an appearance of new wessels is presented, though
none are in reality formed. It is in this way that the surface of the con-
Junetiva may in a few hours be brightly reddened, not by the formation of new
vessels, but by dilatation and accumulation of blood in previously existing ones,

Besides this dilatation of the smaller vessels of the part, the arteries become
elongated, tortuous, and waved, increasing in length as well as in diameter.
The German pathologists—Kaolliker, Hasse, and Bich, whose views are con-
firmed by Paget and Wharton Jones—have observed that the arteries of the
inflamed part have a tendency to become dilated at points, so as to present
small varicose or aneurismal pouches projecting from their walls, or fusiform
dilatations of their whole diameter. These changes would appear to arise from
one of two causes : either that the vessel is constricted at points between which
it maintains its normal width, and thus that the dilatation is apparent and not
real ; or, that it is actually dilated where it appears to be so.

I shall not enter upon the question as to the causes of these changes in the
vessels ; how a stimulant acts in giving rise to them, and what share the nerves
of the part may have in their production ; as these are points out of the scope
of this work, and, indeed, appear as yet to be undecided,

2. Blood.—~The changes that the blood undergoes in inflammation are fully
of as great importance as those presented by the vessels.

The 1:1;::51; apparent physical change metwith in this fluid is, that it appenrs
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the blood probably results from waste or oxidation of the tissues, and its aug-
mentation must not be looked upon as an increased development of nutritive
power. It is, in fact, the consequence of changes taking place in the blood and
parenchyma of the diseased part.

The proportion of albumen and of saline matter is somewhat below the
natural standard, whilst that of the water is increased above it.

When inflammatory blood is drawn from the body, it coagulafes more
slowly than healthy blood ; the coagulum also is harder and smaller, and the
quantity of seram apparently greater. The surface of the coagulum is com-
monly covered by a tough layer of yellow fibrinous matter, the buffy coat ;
and its upper surface is depressed in the centre, having elevated edges, being
cupped, as it 15 usnally termed. By this “buff” and #cup” the practitioner
commonly estimates the intensity of the inflammation ; but it must be borne
in mind that buff may oceur in certain conditions of the system, as in plethora,
or pregnancy, or after exercise, without the occurrence of inflammation ; and
that the tissue affected, rather than the severity of the inflammation, influences
its quantity ; thus, it is greatest when the fibrous or serous tissues, and least
when the mucous or tegumentary, are inflamed. The eupped shape of the
clot may likewise be owing, in some degree, to the kind of vessel into which
the blood is received, being most evident in those which are rather narrow and
deep.

These are the principal changes met with in the vessels and blood of the
affected part, but it must not be supposed that the inflammatory process
consists simply in these changes: the nerves and parenchyma doubtless
exercise an important influence, the precise nature and extent of which can
scarcely at present be appreciated, though the observations of Paget, Wharton
Jones, and Lister demonstrate its existence ; and indeed the researches of Mr,
Lister on the pigmentary system of the frog’s web have shown that in inflam-
mation the tissues of the part—which he regards as the primary seat of the affec-
tion—are in a state of diminished functional activity ; indeed, that the tissues
of an inflamed part approximate to the condition of dead matter, * or, in other
words, have suffered a diminution of power to discharge the offices peculiar to
them as components of the healthy animal frame.”

SyurroMs oF INFLAMMATION.—These are local and constitutional. In order
that they should occur, s0o as to establish the existence of the inflammatory
process, it is necessary that the actions constituting it continue for some length
of time ; as they gradually pass from determination and congestion into
inflammation, it is difficult fo say, except by the persistence and intensity of
the symptoms, that the physiological state has ended and the pathological one
commeneced.

The Local Signs of inflimmation may be referred to five heads; viz, 1.
Alteration n Colour ; 2. Alteration in Size; 3. Modification of Sensation; 4.
Increase of Temperature; and 5. Modification of Function of the Part Affected.
Each of these conditions may occur separately, or two or more be associated
together, without the existence of inflammation ; but it is the peculiar
grouping together of them all that characterises the presence of the patho-
logical condition.

The relative intensity of these changes varies greatly, according to the tissue
which is the seat of the inflammation ; thus, in inflammation of mucous mem-
branes and of the skin, the alteration in colour is most marked ; in inflamma-
tion of the arcolar tissue, the change in size always attracts special attention ;
and when a fibrous tissue is inflamed, its sensibility becomes greatly increased,

1. Alteration in Colour is an invariable and one of the earliest and most
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character, as in conjunectivitis ; when the serous membranes of the chest or
abdomen are attacked, it is of a lancinating or stabbing character ; aching in
bones ; throbbing when pus is about to form ; sickening when thq testis is
affected. Inflammatory pain is always increased on pressure ; when it is prin-
cipally produced by pressure, the part is said to be tender. This tenderness is of
great service ina diagnostic point of view ; it may be elicited by direct pressure
upon the part, as by squeezing an inflamed testis, or by pressing two surfaces
together, as in an inflamed joint, In inflammatory pain, especially of osseous
and fibrous tizsues, there is very commonly nocturnal exacerbation.

It is important to bear in mind that inflammatory pain is often not seated
merely in the part affected, but radiates extensively along the course of the
nerves, the terminal branches of which are implicated to a limited extent per-
haps. Thus, in inflammation of the testis there is pain in the loins and groins.
In deep-seated ophthalmia there may be exquisite pain along the branches of
the fifth nerve over the whole side of the head or face, in consequence of the
ciliary branches of the nasal, which are distributed to the iris and choroid,
becoming compressed or stretched.

4, The Femperature of an inflamed part usually rizes above its normal standard.
Hunter has, however, remarked that it does not increase above that of the left
ventricle ; thus, in a case of hydrocele, he found the tunica waginalis at 92°
Fahr. before inflammation had been execited in it, and at 98§° after it had been
set up. In a case of extravasation of urine, with severe inflammation, I found
the temperature in the incision made in the perinseum 98° Fahr. It is probable
that there is always a local increase of heat in inflammation. This, however,
appears to the sensations of the patient to be far greater than it is in reality.
Travers truly remarks, “that the nerves measure the sensation, and not the
degree of heat.” In many cases the sensation of the patient is that of burning
in the part, though the actual rise in temperature may be but trifling. This is
owing to the exalted sensibility of the nerves.

The cause of the increasé of temperature is interesting. In all processes in
the economy in which determination of blood takes place, as in blushing or
parturition, the temperature rises, This can clearly not be owing to any pro-
duction of heat during respiration, which may account for the general heat of
the blood, but not for its local increase. It is more probable that, as the
ordinary and general supply of heat is derived from the waste of the tissues, so
that of inflammation may be due to increased destruction of organic matters in
the part inflamed.

5. Modification of Function, Use, or Nutrition, invariably occurs in inflamma-
tion, and furnishes important local symptoms, The Functional Activity of an
organ is increased, in the earlier stages at least of inflammation ; and the
character of the secretions from tlle part is materially modified. Thus, when
the mucous membrane of the urethra is inflamed, there is copions discharge
from it ; and this is not mueous, but purnlent.

The Use of the part affected is greatly interfered with ; thus the bladder can
contain no urine, the eye cannot bear the light, nor can a joint be moved, when
inflamed. :

The Nutrition of the inflamed tissues is modified or arrested ; hence, wasting,
softening, or contraction, are common accompaniments of inflammation.

Constifutional Symphm.—-—The ﬂ(&?{:l'it}' of the musﬁtﬁtiﬂn&] symptoms will
depend on the intensity and the extent of the inflammation ; on the wvital
importance of the part affected by it ; on the amount of local irritation ; and
on the origin of the inflammation from external or from internal causes. Thus, a
moderate degree of inflammation in a part of no vital importance, as the skin,






SYMPTOMATIC FEVER. 7l

In this form of fever the stage of invasion is very slightly marked, though it
always oceurs. There are rigors, with some slight depression of the nervous
system ; but these symptoms may be so transient as to escape observation
entirely, and speedily terminate in the stage of febrile reaction. In the majority
of cases, it is not until the constitutional disturbance has reached this stage that
it attracts attention. The skin is now hot and usually dry ; the pulse full,
bounding, or thrilling, and quickened by thirty or forty beats in the minute
above its normal rate ; its character depending greatly on the tissue or organ
affected. If this be the mucous membrane, skin, or a glandular structure, as the
testis or mamma, the pulse is compressible, though full ; if a serous membrane
be inflamed, it is small, incompressible, and wiry ; if a fibrous tissue be the seat
of disease, it is hard and full. The secretions are arrested or diminished in
quantity ; henee the urine is high-coloured and acid, the bowels are confined,
the tongue coated with a white fur, and the mouth clammy, usually with much
thirst ; there is a feeling of great languor, and the head is often heavy and hot.

As the fever declines, if a favourable termination oceur, the system not un-
commonly relieves itself by a eritical evacuation :—from the skin, by abundant
acid perspiration ; from the kidneys, by the free deposition of lithates in the
urine ; from the bowels, by diarrheea ; and from some of the mucous surfaces,
by hamorrhage. The tongue cleans, the pulse subsides in frequency and
strength, the secretions become freer, the thirst lessens, and strength and ap-
petite return,  Should the fever not take a favourable course, death may ensue
by the oceurrence of serious visceral complications ; the lungs and brain being
especially apt to suffer, becoming the seats of fatal inflammatory mischief ; or
the sthenic form of the disease may gradually merge into those types that are
characterised by debility and frritation.

2. The Asthenic form of inflatnmatory fever principally oceurs in those indi-
viduals whose constitutions are broken by privation, dissipation, or by any of
the general depressing causes of disease, as grief, anxiety, or long residence in a
vitiated atmosphere,

In constitutions such as these, so frequently met with in all classes, but
especially amongst the poorer residents in large towns, inflammatory fever
almost invariably assumes a low type. There is also, in this variety of the
disease, a special tendency to its complication with visceral mischief; the
lungs being peculiarly apt to become affected by a low or congestive form of
pnenmonia, -

The asthenic form of the disease may come on as a sequence of the sthenic
variety ; the symptoms gradually merging into those of a low form, and being
characterised by debility rather than by strength of action ; the pulse becoming
weaker though its frequency is kept up, the tongue becoming brown and dry,
with a tendency to the early supervention of delirium of a muttering kind,

When the fever assumes the asthenic form from the very first, the period of
depression is strongly marked, and often prolonged for many hours, reaction
coming on gradually and imperfectly, alternating with the depression against
which the system is struggling. Even when fully established, the symptoms
of the stage of reaction are not of a very active character ; there is throughout
an appearance of heaviness or stupor about the patient, with little activity of
the intellectual faculties, and an early tendency to delirium of a low form,
especially at pight ; the pulse is feeble, though quick ; the skin is either
moderately hot, or else pungent and burning ; the tongue brown and dry, with
gordes rapidly accumulating about the lips and teeth ; the checks are often
flushed, and the eyes bright and staring, As the third stage comes on, if the
patient recover, eritical evacuations of a hemorrhagic or diarrheeal character
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affected structure to an adjacent healthy one ; thus we see the opposite surfaces
of an inflamed joint involved in disease at opposed points,

3. Inflammation may extend to distant parts through the medium of the
blood ; this fluid being altered and depraved, and increasing the liability to
inflammation in other parts, as in some of the erratic forms of erysipelas ; or
conveying pus to a distance, as in phlebitis, and thus giving rise to numerous
centres of inflammation.

4. Inflammation may be carried to a distant part by metastasis, as has already
been stated,

Errects oF INFLAMMATION,—Closely allied to the local symptoms of in-
flammation are the local effects of this disease. These consist, first, of changes
in the consistence of the part inflamed, which may be of two kinds : Induration,
chiefly as a consequence of chronic inflammation, oceasioned by the turgescent
state of the vessels of the part, or the effusion of plastic matter within it ; and
Softening, chiefly after acute inflammation, depending partly on the infiltration
of effused liquids into the textures, and partly on a disintegration of the sub-
stance, and thus a lessening of the consistence even of the hardest tissues, by
impairment of their nutrition : thus an inflamed bone may be cut and pared
down with a knife, or the ligaments of an inflamed joint beeome so soft as to
admit of spontaneous dislocation. This softening may ultimately lead to the
interstitial absorption of a part, which becomes shrunken and contracted after
inflammation. Ulceration, as will hereafter be fully stated, is not an unfrequent
consequence of this softening and atrophy conjoined with rigidity, as we see in
those joints that have undergone inflammation.

In chronic inflammation we not unfrequently find that inereased nufritive
activity of the part leads to an increase in its size and growth, partly owing to
actual augmentation in bulk of the tissues of the part ; in many cases, however,
being rather dependent on effusion into the areolar membrane,

Interstitial absorption and gradual wasting of a part, without previous softening,
often oceur as an effect of inflammation. Thus, a blow on the hip will occasion
absorption and shortening of the neck of the femur.

Loss of transparency in structures that are normally translucent is a common
effect of chronic inflammation, as may every day be obzerved in the cornea or
in the capsule of the crystalline lens ; in some cases this rather depends upon
a modification of nutrition than upon the deposit of new matter upon the
part. In other cases, again, it proceeds from the deposition of plastic matter
in or upon it.

VARieries oF INFLammarioN.—The symptoms, terminations,; and effects of
inflammation that have just been described, are those which characterize the
more ordinary forms of the dizease. In practice, however, we Tecognise many
important varieties of this affection. These may be referred to three heads, as
they affect its Duration, its Infensity, or its Character. i

1. Duration.—The disease may be acute or chronic, varying from a few days
to many years, being especially persistent in those structures that are naturally
least vascular, as, for instance, bones and joints.

2. Intensity.—When the symptoms are well marked, the redness and heat
great, the tension considerable, and perhaps the pain severe, with corresponding
constitutional disturbance, the inflammation is said to be active or acute; when
of a less intense character, it is termed subacufe; and when there are merely
redness and swelling, with little or no pain, and but slight constitutional dis-
turbance, the disease is said to be of a passive kind. The duration of the in-
flammation commonly influences its intensity, which is usually less in the more
chronic cases ; but very frequently we find the reverse, and when of but short
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tion of blood, disposes to inflammation. In this way inflammatory actions are
especially apt to oceur in serofulous patients, in whom the general powers are
enfeebled ; and in such individuals they oceur under the influence of exciting
causes less in degree than those which affect persons in whom nutrition is
more actively carried on. Here inflammation usually assumes the passive,
congestive, or asthenic forms.

Exeiting Causes—These are very numerous and simple in their action.
Commonly, mechanical injurics are those that occasion surgical inflamma-
tions ; which are, indeed, set up by nature as the means of repairing the
effects of the injury.

Chemical agencies, as the application of caustics and undue extremes of heat
and cold, are also amongst the most common exciting canses. The applica-
tion of the virus of certain morbid poisons, as of gyphilis and the malignant
pustule, directly occasions it. And lastly, certain stafes of the blood give rise
to it, as we observe in those conditions of the system in which boils, car-
buncles, &e., are produced. :

An inflammation will often, though not necessarily, vary greatly in cha-
racter according as il arises from a constitutional or a traumatic cause. When
an inflammation of an organ, as of the lung, arises from an idiopathic or
constitutional canse, a predisposition must previously have existed in the
gystem, leading, under the influence of slight variations of external circum-
stances, as exposure to a draught of cold air or to wet, to the developement
of the local disease. The inflammmation will, therefore, usually be prone to
become wide-spread, and frequently has a tendency to assume a low type.
In the case of a similar inflammation, as of the lung, following an injury, as
a wound of the organ, in an otherwise perfectly healthy subject, the disease
will be localised in the seat of injury ; having little tendency to spread, and
usually affecting the active sthenic character. If, however, the constitution
be in a bad state, and the blood unhealthy, or if the patient be exposed to
unfavourable hygienic conditions, a very slight injury may develope a wide-
spread inflammation, which will then always assume a low form, and usually
an erysipelatous character.

TrearMeNT oF INrFrLaMMATION.—The Treatment of Inflammation may be
divided into the Prevenfive and the Curative.

The Preventive Treatment can be employed only in inflammations super-
vening on injury. In it the prineipal point to be attended to is, the removal
of the local and constitutional causes of irritation. By doing this, the occur-
rence of inflimmation in a part that has been injured or otherwise disposed
to its accession may be entirely prevented, or, if this be not accomplished,
much lessened in severity.

The local preventive treatment of inflammation is best: carried out by the
removal of all sources of irritation, by absolute rest of the part, and by the free
application of cold. If the injury be superficial, and not very severe, lint
dipped in cold water, frequently renewed, may be applied ; or, if the skin be
unbroken, an evaporating lotion may be used. Should a limb or joint be
severely injured, cold irrigation will be a preferable mode of reducing its tem-
perature. This may most conveniently be done by suspending over the part a
large wide-mouthed bottle, full of water, in which a few pieces of ice may, if
necessary, be put ; one end of a skein of cotton, well wetted, is then allowed to
hang in the water, whilst the other is brought over the side of the bottle. This,
acting as a syphon, causes a continual dropping upon the part to which the
cold is to be'applied (Fig. 51). In some cases the application of pounded
ice in a bladder, or of cold evaporating lotions, may be preferred to the
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surgical inflammations ; and it should be especially avoided in very young
and in very old subjects; in the inhabitants of large towns generally; or in
those in whom inflammation of a speecific character oceurs : hence in hospital
or in private practice it is now often found advisable to have recourse to
other means in its stead. It should never be had recourse to unless an
organ of great importance to the economy, as the lung or brain, for instance,
be inflamed, or so injured that inflammation of it is imminent; or unless a
tissue, like the transparvent structure of the eye, be affected, in which it is
absolutely necessary, at any risk, to cut short an inflimmation before it
gives rise to change of swucture, which, however slight, would be fatal to
the utility of the part. The quantity of blood that should be taken neces-
sarily varies greatly, according to the age and comstitution of the patient,
and the nature of his disease ; and it is of importance to bear in mind that,
when blood-letting is requived, the system tolerates the loss of the vital
fluid in a way that it does not otherwise. The effect produced on the pulse
and on the system should be the guide to the quantity to be taken away.
A decided impression should be produced by blood-letting, not so much on
the frequency of the pulse, as on its character; fhat should guide us, and
not the number of ounces drawn, The point to be obtained is the greatest
effect upon the system with the least loss to the patient ; hence the blood
ghould be taken from a large orifice in the median basilic or the ecephalic
vein, the patient sitting upright. In repeating the wvenesection, we must be
guided by the impression that has been made upon the disease, and by the
state of the pulse. By blood-letting, when it is indicated by the severity of
the inflammation, or by the importance of the part affected, we not only
lessen the force of the circulation, but we also abstract at once from the
system a quantity of blood that has been deteriorated by an accumulation
of the products of the waste of inflamed tissues in it. It is especially in
those forms of inflammation, therefore, in which the blood is early and
abundantly charged with these products, in which it is superfibrinated to a
great extent, as in inflammation of serous membranes and of fibrous tissues,
that blood-letting has been proved by experience to be of service,

Whether blood-letting be had recourse to or mot, we must endeavour to
set the secretions free, and in this way to clear the blood of the morbid
products accumulated in it. If we can bring about a full action from the
liver or bowels, with copious bilious evacuations, abundant secretion of acid
perspiration from the skin, or a copious discharge of urine loaded with
lithates, we shall often at once cut short the disease, With these views,
purgatives, diaphoretics, and diuretics are to be administered,

Purgatives should always be given early, except in some special cases of
acute inflammation of the abdominal organs, They clear the intestinal canal,
free the secretions, and equalise the circulation. In general, it will he found
most advantageous to administer a mercurial, followed by a brisk saline purge ;
and this should be repeated from time to time during the progress of the case.

Diuretics and diaphoretics require to be administered frequently during the
day. If the skin be hot and dry, antimonials should be given in small and
repeated doses ; these may advantageously be conjoined with, or replaced by
salines, such as the citrate of potass, the acetate of ammonia, or nitre. In this
way the force of the heart's action is lessened, and the skin and kidneys are
called into active operation. It is also probable that the salines alter the
comstitution of the blood, dissolving the fibrine and lessening the quantity of
water, both of which constituents are in excess in inflimmation.

In many forms of sthenic inflammation, especially in those which affect
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inflammation be not severe, or if it occur at either of the extremes of life, in
women, and in persons generally of feeble power. _

Blood may be taken locally by punctures, scarifications, or tnctsions, or by
leeching or cupping.

Punetures and tneisions can only be practised in inflammation of the cuta-
neous and exposed mucous surfaces, due attention being had to subjacent parts of
importance. They constitute a very efficient means of relief to the part, as not
only is blood removed, but an exit is afforded for effused matters; tension is
consequently materially lessened, and the tendency to sloughing and other evil
after-consequences perhaps prevented. The removal of the tension of inflamed
parts is not only of the greatest advantage locally, but is of considerable service
. to the system at large by lessening the pain and general irritation that are
always occasioned by it. The punctures should be made with a fine lancet, in
parallel rows over the inflamed surface, and should not exceed a quarter of an
inch in depth. The ineisions must always be made in the axis of the limb, and
should be so arranged as to afford the greatest possible relief to the tension of
the parts. Their extent superficially and in depth must vary according to the
seat of the inflimmation. Thus in the inflamed conjunctiva they must of
course be very limited, whilst in phlegmonous inflammation of a limb they
may be of much greater extent. Care, however, must always be taken not to
wound superficial arteries or veins. A modification of puncture is sometimes
practised by opening the veins in the neighbourhood of the inflamed part at
several points at once. Thus, in inflammation of the testis the scrotal veins
may advantageously be punctured. The bleeding from punctures and incisions
should always be encourged by warm fomentations.

Leeches are usefully applied to the neighbourhood of inflamed parts, but
should not be put upon the inflamed surface itself, as their bites irritate.
There are certain situations in which leeches should not be placed, as over a
large subcutaneous vein, or in regions where there is much areolar tissue, as
the serotum or eyelids, lest troublesome heemorrhage or ecchymosis result. So,
also, they should not be applied near a specific ulcer, lest their bites become
inoculated by the discharge. The bleeding from a leech-bite should be encou-
raged by warm poulticing or fomentations for some time after the animal has
dropped off. In this way from half an ounce to an ounce of blood may be
taken by each leech. There is usually no difficulty in arresting the hmmor-
rhage from the bite ; should there be any, continued pressure with some seraped
lint, felt, matico, or powdered alum, will accomplish this. If this do not
succeed, which may happen in some situations where pressure cannot be con-
veniently applied, as on the neck and abdomen, particularly in young children,
a piece of nitrate of silver scraped to a point, or a heated wire introduced into
the bite, previously wiped dry, or a twisted suture over and around it, may be
required,

Cupping is the most éfficient local means of removing blood that we possess,
and the quantity extracted may be regulated to a nicety in this way., It
eannot, however, be employed upon the inflamed surface itself, on account of
the pain and irritation that- would be occasioned, and is consequently chiefly
applicable to internal inflammations. As the sears made by the scarificators
continue through life, cupping should not be practised upon exposed surfaces,

In cold and fieat we possess two most important local means of controlli
inflammation. They cannot, however, be employed indiscriminately.

Cold.—There are two stages of inflammation in which cold may be employed
with especial advantage : first, during the very early and acute stage, rather
with a view of preventing or limiting the inflammation, so that it may not pass
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gured, In their employment, we must endeavonr to proportion the activity of
our measures to the age, constitution, and vigour of the patients, and to the
seat and intensity of the local disease ; and must continue the treatment until
the inflammatory action is not only arrested, but has entirely subsided, the
part being restored to its ordinary healthy state.

 TREATMENT OF ACUTE INFLAMMATION WITH CONSTITUTIONAL SYMPTOMS OF
THE AsTHENIC AND IRRITATIVE TYPES,—Having now discussed the treatment
of ordinary acute inflammation in its sthenic form, we must next say a few
words on the management of the asthente and drritative varieties of the disease,
These forms of inflammation derive their peculiarities more from the character
of the constitutional disturbance that accompanies them, than from any pecu-
liarity in the local affection. Hence it is not in the topical treatment of the
disease, but in the management of the constitutional eondition, that the prin-
cipal difference exists between these and the other varieties of inflammation.

In considering this part of our subject, it is of especial importanee to banish
the term * antiphlogistic ;" for the same treatment that would arrest inflamma-
tion in one form of the disease, would certainly favour its progress in another,
Nothing appears to me to be more unscientific than to endeavour to treat all
inflammations on one uniform plan. Surely the scoffers at medical science
have some ground for doubting at least the wisdom of its Professors, when they
see one set of practitioners treating every inflammatory disease with depletion,
antimony, and calomel, whilst others teach that the panacea for all inflamma-
tions consists in brandy, ammonia, and bark. It is impossible that both
methods can be right, as exclusive plans of treatment. But the error lies in
making them exclusive. Each is serviceable, and indeed alone applicable in
its own particular cases. And between these extremes lie a multitude of forms
of disease, in which endless modifications and combinations of these two
methods of treatment—the stimulating and the depletory—must be adopted by
the Surgeon in order to meet the varying conditions of his patient. The local
symptoms that constifute the inflammatory process, whether occurring exter-
nally or internally, in the conjunctiva or in the lung, are associated with
constitutional disturbance that varies according to the age and the constitutional
condition of the patient. It is the type that is affected by this constitutional
disturbance, its sthenic or its adynamic character, as indicated by the pulse and
by the tongue, and not the mere diagnosis of the local disease, that must guide
the Surgeon in the adoption of his line of practice. We may advantageously
treat with antimony and blood-letting acute inflammation of the conjunctiva, or
that which is the consequence of a wound of the lung, in an otherwise healthy
and robust man of thirty ; whilst in a broken man of seventy, ammonia, bark,
port wine, and brandy would be equally proper ; but if we were (except under
peculiar and exceptional circumstances) to reverse this treatment—fo stimulate
the young or vigorous, and to deplete the aged or feeble—we should act con-
trary to common sense, and probably destroy rather than cure our patients. It
is of far greater importance to be able to estimate accurately the true constitu-
tional condition of the patient, than to be able to form a minute diagnosis of the
precize seat, extent, and depth of the local mischief. It is a fatal error, too often
committed, to attach too much consequence to the recognition of the local malady,
and too little importance to the character of the constitutional disturbance
attending it. The Surgeon who acts thus runs the risk of treating the Name
and not the Disease. If we treat erysipelas or pneumonia as mere affections of
the skin or lung, on one uniform plan, without reference to the type of the
constitutional disturbance accompanying them, we shall miserably err in a con-
giderable proportion of the cases. Dut if, paying but little attention to the
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free administration of tonics and stimulants, with mild nourishment, such as
ammonia and bark, wine, brandy, or porter, with beef-tea and arrowroot ; and
of these, large quantities may be required in the four-and-twenty hours, the
patient evincing a tendency to sink whenever their use is interrupted. Although
stimulants be freely administered in these cases, the food should be bland and
capable of easy assimilation. Tt is worse than useless to give meat, &ec., when
the patient cannot digest it ; but beef-tea, eggs, and farinaceous food, may be
given in large quantities with advantage, The brandy-and-egg mixture of the
Pharmacopeia, if well made, combining nutriment and stimulus, is the best
remedy that can be administered in many cases of low inflammation.

Under this plan of treatment the tongue will be found to become moist, the
brown sordes to eclear off from the inside of the mouth, the pulse to become
steady and full, sleep to be procured, and the strength maintained. The
more I see of surgical inflammation, the more confidence do I feel in this
stimulating plan of treatment, which is the only method of ecarrying patients
through those low forms of visceral inflammation that are so frequent in
hospital practice. The liability to these inflammations will also be materially
lessened by the early employment of a stimulating plan of treatment after
injuries and operations.

As the asthenic passes into the irritative form, we may find it necessary to
eonjoin opiates with the general treatment.

In the low forms of inflammatory fever, congestive pneumonia and asthenic
bronchitis frequently supervene. In this complication, the following draught
may be advantageously given every third or fourth hour :—B Tineturs Cam-
phore comp. 1 xx. ad xxx., Ammoniwe Carbonatis gr. v. ad x., Decocti Senegm
% izs. Rubefacients, blisters, or dry cupping may alzo be applied to the chest.
The diarrheea that not unfrequently occurs must be met with opiates and
astringents ; and if the urine cannot be passed, it must be drawn off by the
catheter.

TREATMENT OF CHRONIC INFLAMMATION.—The treatment of chronic in-
flammation is far more difficult, and requires much more attention, than that of
the acute form of the disease. Chronicinflammation is so frequently complicated
with various unhealthy conditions of the system, and with an impaired state of
the general health, by which, indeed, it is often kept up, that much practical tact
and skill are required in carrying out the therapeutic indications properly.

CoxsrruTIONAL TREATMENT OF CHRONIC INFLAMMATION.—In the treatment
of chronic inflammation we have not only to subdue inflammatory action, but
also to remove structural changes and other effects induced by it. Hence, our
object is not to produce a great and sudden impression on the system, as we
are often required to do in the treatment of the acute affection. It is notin
this way that chronic inflammation can ever be cured, or its effects removed.
The patient might be bled to death, and still the increased vascular action
would go onin the inflamed part, so long as there was a drop of blood circu-
lating in his vessels. It is trne that the same antiphlogistic means are employed
in arresting the chronic as in cutting short the acute form of the disease, but in
a less energetic manner ; our object being to induce a gradual and continuous
improvement in the state of the system and of the diseased part. TLiocal nutri-
tion is always modified in chronie inflammation ; and it can only be restored:
to its normal condition by close attention to all the circumstances that tend to
improve the patient’s general health, as well as by producing an impression on
the part itself by appropriate local means, Hence, in the treatment of chronic
inflammation, hygienic measures are of the first consequence. In most cases,
nothing can be done without proper attention to these ; and much can be done
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potassium ; or, when there is much want of power, and strumous anemia is
present, with the preparations of iron. It is more particularly in children and
young people that it is of service in removing the various effects of chronic
inflammation. :

Purgatives are often required in chronic inflammation. In robust subjects
in whom the disease is active, zalines may be employed ; to which, if there
be a rhenmatic tendency, colehicam may advantageously be added. As a
general rule, warm aperients, such as the compound decoetion of aloes, with
Rochelle salt, answer best ; and in children a powder composed of one part
of mercury and chalk, two of carbonate of soda, and four of rhubarb, will be
found very serviceable,

Locar TrearMEsT oF CHRONIC INFLAMMATION.—In chronic inflammation,
our local means of treatment are much more varied than in the acute form of
the disease,

Local blood-letting is often required with a view of dirvectly unloading the
vessels of the part; and this is accomplished by scarification, leeching, or
cupping. Scarification is principally employed in chronic influnmation of the
mucous membranes. Leeches may very usefully be employed, in some forms
of chronic inflammation, by applying two or three at a time, and repeating this
application every second or third day.

Warmth and motsture are not so serviceable in chronic as in acute inflam-
mation, and care should be taken that they be not continued for so long a time
as to sodden the parts. An astringent or stimulant, such as liquor plumbi or
gpirits of wine, may often advantageously be added to the warm application.

Cold 1s seldom required in any but the advanced stages of chronic inflammas
tion, in which there are debility and passive congestion of the vessels of the
part. In order to remove this state of things, its application should not be
continuous, but should be made twice or thrice a day, so as to occasion a sudden
shock, and produce a constringent effect upon the enfeebled circulation of the
part. This is best done by pumping or pouring cold water from a height, or
by douching, and should be followed by active friction with the hands,

Friction is often of great service in some of the forms of congestive inflamma-
tion, by the removal of the thickening, stiffening, and induration that result.
Friction may be practised either with the naked hand, or with some embroca-
tion of a stimulating or absorbent character.

Counterirritunts are amongst the most energetic local means that we possess
for combating chronic inflammation. Rubefacients, in the shape of stimulating
embrocations, to which absorbents, such as mercurial ointment, may often
advantageously be added, are nsefully employed as adjuncts to friction.

By means of blisters applied either directly over the influmed part, or at a
little distance from it, the surface being kept raw and exuding by some stimu-
lating application, effusionsand those chronic structural changes that accompany
the more advanced stages of inflammation may be removed,

In the latter stages of chronic inflammation, the pyogenic counterirritants—
issues, setons, and the cautery—may be very advantageously employed. By
these a powerful derivative action is induced, and chronic thickening may be
melted away.

Issues are of especial service in chronie inflammation of the viscera, joints,
and bones, before suppuration has taken place ; they should be applied in the
soft parts over the affected structures, and may be kept open for a very con-
giderable length of time. They are best made in the following manner, A
piece of common adhesive plaster, about two inches square, having a hole of
the size of a shilling cut in its middle, is fixed upon the part where the issue












CHARACTERS OF LYMPH. &9

The study of the products of this form of inflammation is of great import-
ance ; not only because they form the basis of adhesive action, but because
they are the media from, by, and in which all the reparative effects of inflam-
mation take place, and the reconstruction of destroyed tissue is effected.
Lymph, the material of repair employed by nature, has an independent and
inherent vitality by which it is organised, irrespectively of the forces of the
parts around it. It is capable of development into various tissues, and of
degeneration into structures lower in the scale of organisation. Many of the
ulterior products of inflummation are but instances of the development or
degeneration of lymph.

Although lymph is usually observed by the Surgeon in a semi-solidified form,
hence often termed “ coagulable Iymph,” it must necessarily be separated from
the vessels in a fluid state, This separation is not a mechanical act, but a vital
phenomenon, analogous perhaps to the process of nutrition, by which a living
organised fluid, possessing within itself the power of self-development and of
organisation into tissues, is separated or eliminated from the blood. It is this
fibrine, lymph, or plastic matter that plays so important a part as a reparative
agent in surgery ; that is seen as a covering to the surface of recent wounds,
glazing them in a few hours, and causing speedy union to take place between
their opposed sides through its intervention.

CHARACTERS OF LympH.—The plastic (Williams) or fibrinous (Paget) ; and
the aplastic (Williams), cronpous (Rokitansky), or corpuscular (Paget), are the
two varieties under which Iymph is presented to the Surgeon.

The Fibrinous or Plastic is the true healthy coagulable lymph.  When first
poured out it is liquid, but it speedily coagulates into a whitish, greyish, or
yellowish-white, elastic semi-transparent substance, somewhat resembling the
buff of coagulum. Chemically considered, it is not composed of pure fibrine,
but contains an admixture of cily and saline matters, which are necessary for
its development. This form of lymph is only met with in healthy and vigo-
rous individuals, usually as the result of inflammation consecntive upon cleanly
* eut wounds. Under the microscope it appears filamentous in structure, being
made up of delicate interlaced fibrillze.

The Corpuseular, Aplastic, or Croupous lymph differs remarkably from the
variety that has just been described. In this, coagulation does not take place,
but corpuscles float free in a thin clear serous lignid. This variety of lymph is
met with in, and is indicative of, cachectic states of the system. The corpuscles
which characterise if, commonly go by the name of evudation-cells; they
resemble in general characters the white corpuscles of the blood, or those met
‘with in the fluid contained in the lymphatic vessels. Gulliver states, however,
that exudation-cells are larger and more irregular in size and shape than these,
and usually exhibit from two to three nuclei when treated with acetic acid,
They form in about four-and-twenty hours after inflammation has been set up ;
and may either develop, passing upwards through fibro-cells, caudate-cells, &,
into filaments ; or may degenerate into pus-corpuscles, granule-cells, granular
matter, and débris.

These two primary forms of lymph, the fibrinous and the corpuseular, are
almost always found together, but existing in various proportions in the same
exudation-mass ; the relative quantity of the one or the other element deter-
mining whether it shall undergo development or degeneration. Paget observes
that “ the largt-.r‘ the proportion of fibrine in any specimen of inflammatory
lymph (provided it be healthy fibrine), the greater is the likelihood of its being
organised into tissue ;% this preponderance of fibrine being indicative of
adhesive inflammation. And “the larger the proportion of corpuscles, the
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away a hard and chronic thickening of a part by exciting inflammation in the
centre of it with potassa fusa. Y

Local congestion of a part effectually prevents the deposit of 1}*1+uph. Thus,
no reparative action takes place in an ulcer seated on a congested limb,

In undﬁrgumg dE\fEll]Pl]lE]lt, l:,rmph alWﬂ}'E passes into the fibro-cellular -ﬂtﬂm;
beyond which it very frequently does not proceed. This fibro-cellular tissue,
so formed, is the common connecting medium of wounds, and the tissue of
which cicatrices are composed ; we see it on the face of a stump, binding
together all the tissues, muscles, nerves, and vessels in one commen bond. It
is of this fibro-cellular substance that adhesions, bands, false membranes,
thickenings, and opacities are commonly formed.

Plastic matter may also be developed into bone, passing through a fibrous, or
fibro-cellular transformation ; and, lastly, we see it developed into epithelial
scales, such as are commonly found in cutaneous cicatrices.

Vascularisation of Lymph.—In lymph that undergoes development, blood-
vessels are seen to make their appearance at an early period. With regard to
the precise time of their formation, Depuytren and Villermé state, from their
experiments on dogs, that twenty-one days are required ; and Travers, from his
experiments on the frog’s web, fixed the same period as that in which red blood
begins to pass, In the human subject, however, the lymph on the surface of
an uleer or wound certainly appears to become vascular long before this,

How are the new vessels formed —by development in the lymph? or by ex-
tension from surrounding parts? Hunter and Rokitansky incline to the former
opinion. Travers and Quekett, who investigated the matter fully, believed that
the vessels are always projected into the lymph from neighbouring parts ; and
Paget agrees with these observers. Travers states distinctly, as the result of his
observations, which are borne out by the results of the experiments of the late
Dr. Tod, that “there is no such thing as independent vascularisation ; the
whole business of organization is of and from the margin of the wound.”

According to Travers, the following are the periods of development of vessels
in a frog’s web which has been wounded.

Up to the fourteenth day, there is stasis of blood in the vessels adjoining the
wound. From the fourteenth to the twenty-first day, channels are opened in
the plastic matter, at first colourless, then admitting single blood-corpuscles ;
from the twenty-first to the twenty-eighth day, the circulation is more active,
the vessels enlarging and anastomosing ; in the fifth week, transparent capil-
laries pass across from the coloured arteries to the veins ; and in the sixth week
there is the formation of new vessels in loops, half-circles, &c.

The steps by which this interesting process is accomplished, are the following.
At first, small lateral dilatations or pouches appear at some points on the walls
of the nearest old vessels; these grow out into the plastic mass, bend towards
each other, coalesce, and form loops or forks. These loops give rise to secondary
vascular outgrowths ; and thus the vascularisation of the lymph is completed,

Travers states that these vessels are visible, like fine strize, before the cireu-
lation can be detected in them. A single blood-corpuscle first enters; this is
followed by others, which for some time have a see-saw or oscillatory motion,
progressing gradually towards the nearest vessel ; by the entrance of the blood
into which the circulation is completed, and becomes continuous and equable,

Degeneration of Lymph—This has been especially studied by Paget, He
observes that it may wither and harden, forming dry homy masses or vege-
tations ; that it may undergo fatty degeneration, and become converted into
granular matter. These last two forms of degeneration are frequently met with
in the coats of diseased arterics. Besides these changes, it may calcify, being
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The greater the quantity of corpuscles, the richer and more creamy is
the pus.

InP many cases, however, the microscopical characters of pus differ from those
that have just been given. Thus, in the thin, greasy, }'f’ll““'iﬂh'lﬂ“ﬁnﬁ pus,
somewhat resembling melted butter, which we find in the joints in pymmia, the
pus-corpuseles are irregular in outline, and not so distinetly nucleated (Fig. 54);
and in some forms of chronic abscess, when the pus is thin and curdy, the pus-
corpuscles present a somewhat similar appearance, undergoing fatty degene-
ration (Fig. 55).

ProgeNESIS, or the ForMaTION OF PUs, is an interesting study. The older
Surgeons believed that this fluid was formed by the breaking up or disintegra-
tion of the solid tissues, or that it was the result of their liquefaction or
saponification by the acid products of inflammation. Quesnay and Haller
exposed the fallacy of these opinions ; and modern pathologists look upon pus
as a direct product of inflammation.

Pus-cells have been shown by recent observers to be modified or degenerated
exudation-corpuscles, and the fluid in which they float to be of a serous
character. In many cases the transition from lymph to pus-cells can be seen
to take place ; thus Paget has observed that the fluid contents of the vesicles of
herpes, which are corpuscular exudation-matters, become purulent in twenty-
four hours. So, again, every surgeon must have repeatedly observed that, in
cutting into some forms of abscess in their early stages, a sero-plastic fluid
escapes, which, in the course of a day or two, becomes purulent. So likewise,
in amputating in the vicinity of an inflamed part, the tissues appear to be infil-
trated with gelatinous exudation-matter, which, in the course of a few hours,
becomes converted into pus,

. Pus may be formed on the free surface, or in the substance of parts. The
first constitutes a Purulent Secretion ; the second, an Abscess.

When formed on a free surface, whether this be serous or mucous, the pus-
cells appear to be modified exudation-corpuscles floating in the watery effusions
of the inflamed part.

When pus forms in the substance of a tissue or organ, constituting an A bseess,
there is in the first place a high degree of inflammatory action. Sero-plastic
exndation is thrown out, infiltrating the tissues; and in the centre of this,
where the inflammation attains its greatest intensity, the exudation-cells become
transformed iuto pus-corpuscles. A drop of pus is thus formed in the inside of
the exudation-matter already effused, or at the moment of its evolution, as the
result of changes imprinted on it by contact with the inflamed parts, Around
the pus thus formed, the lymph deposited in the substance of the tissues, and
filling up their interstices, forms a consolidated mass, which plays an important
part in limiting the farther extension of the suppuration. As the suppurative
action advances, the corpuscles composing the innermost layers of this plastic
mass are gradually transformed into pus-cells; the blastema losing its plas-
ticity, and degenerating into liquor puris.

The purnlent accumulation thus formed, constituting an abscess, is always
retained, in healthy states of the system, by a boundary of consolidated lymph,
which extends itself by fresh deposits on its outside, and by the liquefaction
and metamorphosis of its inferior, as the central formation of pus increases.
This boundary of lymph has been termed the pyogenic membrane, and was sup-
posed by Delpech to be the secreting organ of pus, This, however, it is not ;
and that it is not necessary for the secretion of pus, is shown by the facts, that
it is not found in the early stages of suppuration ; that on free surfaces suppu-
ration occurs without it ; and that it is absent in certain kinds of abscesses—
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discharge to act as a severe drain on the constitution, other symptoms speedily
set in, dependent on the loss that is going on. The patient becomes wealk, his
nutrition is impaired, and hectic is established. ,

Heetie does not come on unless there be a discharge of pus from the system.
No hectie oceurs so long as an abscess, however large, continues unopened ; but
it supervenes with great rapidity when once its contents are discharged. I
have known a large abscess to exist unopened for two years, without any con-
stitutional disturbance ; but, so soon as it was opened, well-marked hectic set
in, which speedily carried oft the patient.

Hectic is essentially a fever of debility, conjoined with irritation. Emacia-
tion and general loss of power invariably accompany it. The pulse, whic