A treatise on gun-shot wounds, on inflammation, erysipelas, and
mortification, on injuries of nerves, and on wounds of the extremities
requiring the different operations of amputation : in which the various
methods of performing these operations are shown, together with their
after-treatment ; and containing an account of the author's successful
case of amputation at the hip-joint ... / by G.J. Guthrie.

Contributors

Guthrie, G. J. 1785-1856.
Royal College of Physicians of Edinburgh

Publication/Creation

London : printed for Burgess and Hill, 1827.
Persistent URL

https://wellcomecollection.org/works/c2fxddwh

Provider

Royal College of Physicians Edinburgh

License and attribution

This material has been provided by This material has been provided by the
Royal College of Physicians of Edinburgh. The original may be consulted at
the Royal College of Physicians of Edinburgh. where the originals may be
consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/


































vi PREFACE.

into the world, satisfied they would stand the test of
investigation, and be ultimately adopted as principles.
In this I was not mistaken ; they have not only been
generally adopted, but pirated by some persons, and
even advanced as something new by others, many
years after I bad published them. In order to puta
stop to such proceedings, I shall now enumerate those
points in which surgery is indebted for its improvement
to the medical department of the ﬁrmy and the practice
of the Peninsular war; and in so doing I trust I
shall redeem the pl&dgé given to the medical officers
“of the different branches of the public service, in the
Introductory Lecture to my first course of Lectures
on Surgery in 1816, that I would always defend and
maintain their right to the improvements they had
suggested or made against all encroachment. |
Previously to the termination of the war in 1815,
and the appearance of the first edition of this work,
“the opinions of Mr. Hunter on the powers and capa-
bilities of the human constitution were universally.
received. Asgeneral principles they did little mischief ;
but when they came to be acted upon, the results were
not found to coincide with the principles from which
they were deduced. When an injury had occurred to
a person in health, rendering the loss of a limb neces-
sary, he recommended that an operation should not be
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constitutional and local mortification, and the practice
I have indicated to be followed in the different species
of gangrene, from whatever causes they may have
originated, as dependent on this distinction, are im-
provements which many are inclined to adopt, without
being aware to whom they are indebted for them.
There is still however an unaccountable slothfulness in
some in neglecting all inquiry into this subject, whilst
there is in others an obstinate adherence to the old
practice, although invariably unsuccessful. '

The practice of the Peninsular war led however to
another important result in surgery ; it dissipated that
delusion, which had so long obtained possession of
the minds of surgeons of every description, “that it
was impossible to command the flow of blood through
the great arteries.” I overturned at once this hypo-
thesis, declared it to be visionary, and not only without
foundation, but the reverse of fact. On the return of
the medical officers of the army to London in 1814, it
was not a little amusing to them to hear teachers of
surgery gravely informing their students, that amputa-
tion at the shoulder-joint was a most formidable
operation, on account of the impossibility of effec-
tually preventing the flow of blood through the
arteries ; and when they did notice amputation of the

hip-joint, it was only to declare it a murderous ope-
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o ON GUN-SHOT WOUNDS,

only that of degree, but is differently modified, according to
the part of the body injured, the size and shape of the offend-
ing cause, and the force with which it is impelled. The
wound may, therefore, be at the same time incised, contused,
lacerated, and penetrating ; it may be a simple injury, as re-
garding the parts of the body injured; or complicated, or
SEerious, whén'purts essential to life, or of consequence in the
animal economy, are wounded ; either as relating to the lesion
of the functions they perform, or the constitutional symptoms
that supervene from the injury.

To enable us to investigate these peculiarities with advan-
tage, to adapt our practice to the leading characters of each
injury, to proportion our measures to the urgency of the case,
to abstain from interference where it is unnecessary or useless,
and to act with energy where decision is required, it is ad-
visable to treat of gun-shot wounds under different heads ; and
I have chosen the following classification, as sufficiently ex-
plicit and insfructive.

1. On gun-shot wounds, or, of wounds in parts of no vital
importance or comparative consequence in the human frame.

2. On gun-shot wounds accompanied by lesion of the larger
nerves.

3. On gun-shot wounds, or injuries of the extremities, re-
quiring the operations of amputation.

4. On gun-shot wounds accompunied by lesion of the
larger arteries.

5. On gun-shot wounds affecting the head and neck.

6. thorax.

7. abdomen.

8. On gun-shot wounds accompanied by fracture of the
bones. '
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through the thigh, whilst a very irritable man has only re-
gretted it as an inconvenience. At the first battle which took
place in Portugal, the 29th regiment, to which I was attached,
had 200 men wounded in storming the heights above the vil-
lage of Roliga, and most of these men were lying in a line of
two hundred yards extent; they were all known to me by
name as well as by person: the conflict was soon over, and
the difference of expression in begging for assistance, or ex-
pressing their sense of suffering, will never be obliterated from
my memeory ; and it would have been a lesson to those who
deny that pain and constitutional alarm are attendant on gun-
shot wounds, which they would never have forgotten. From a
mistaken sense of duty I marched with the regiment towards
the enemy, who reserved their fire until the troops actually met,
and I saw and heard the first gun-shot wound received from an
enemy, that I ever dressed. It was on the shoulder, and the
soldier described it as a severe numbing blow, depriving him
momentarily of the use of his arm, and followed by a severer
pain. Whilst correcting this sheet for the press, an officer
has called upon me who was wounded by a cannon-shot, on
the fore part of the thigh, at the siege of Badajos; and he de-
scribes his sensations at the time as being a confused sense of
a severe injury, followed immediately by great pain in the part
affected. Shortly after the battle of Vimiera, I was wounded
myself in the legs by a musket-ball, which fortunately only
grazed one and bruised the other; yet it would be difficult to
convince me that I did not suffer great pain from the injury.
During the battle of Vimiera, I was examining a wound in the
arm of a soldier, when he received amother ball in the nates,
the pain of which made him spring from the earth, and in-
duced us both to seek for shelter. That pain is a general at-
tendant on gun-shot wounds I think I may be permitted to de-
clare with confidence; that it varies in intensity I have ad-
mitted, and that in some very rare instances it is not expe-
rienced, cannot be disputed ; for, on several occasions, I have
had applications for assistance on account of one wound, and
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they describe; or from their first laying down a supposititious
foundation, and then rearing on it a superstructure, such as it -
ought to be according te theory, without encumbering them-
selves as to the fact. According to theory, a gun-shot wound,
being a contused wound, ought not to bleed, in the first in-
stance, becanse the parts are dead or deadened ; and if it
should bleed, some great blood-vessel must be injured ; whilst,
according to the same authority, secondary hemorrhage was
to be expected and dreaded at the moment of the separation
of the sloughs. Hence have I seen a surgeon on the field
of battle, groaning under the weight and inconvenience of
a sack full of tourniquets, not one of which he would, in all
probability, have a proper epportunity of applying, and tor-
menting himself for days after the action, in the expeetation of -
secondary heemorrhages, which never took place. Facts are
often opposed to theory, and in nothing more than on this
point; for although some gun-shot wounds bleed but little at
the moment of iufliction, there is, in the greater number, more
or less loss of blood, and occasionally in considerable guan-
tity, although there be no vessels of importance injured. 1In
wounds of the face and neck, the quantity lost is often consi-
derable, and the clothes are generally covered with it. If the
ball inflicting the injury should have come in contact with
any solid substance. previously to its touching the human
body, it may have become of an angular, irregular, and even
flattened form ; the wound will be, in consequence of this
change in the ball, more lacerated than contused, and the loss
of blood, in all probability, greater. The colour of the blood
will be arterial, but a wound of a large artery is not to be
feared, unless it be emitted in great quantity, and per saltum,
and continues to be poured outof a bright colour and with-
out intermission, in spite of the common pressure, or means
made nse of for its suppression ; in which case the lesion of an
artery of some magnitude is indicated. The bleeding from a
simple flesh wound soon ceases, and does not return, except
some violence be done to the part ; whilst in a ease of wounded
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exceptions ; for when a large artery is only partially divided,
the application of a tourniquet, or the production of the ef-
fect of it by any other means, will alone prevent a fatal ter-
mination, which actually did happen in three cases which have
come to my knowledge, in one of which the femoral, in the
other the humeral, and in the third the carotid artery was
wounded. 1In the same manner the application of a tourni-
quet, or of pressure, may save a few ounces of blood in
some particular instances, and consequently the life of a va-
luable man; but in general it is not the tourniquet which
suppresses the heemorrhage and saves the life of the patient,
but the spontaneous efforts of nature alone.

It may be received as a general rule, although admitting
of exceptions, that a hsemorrhage thus spontaneously re-
pressed will not recur, unless from impropriety of conduct,
or accidental violence ; neither will a due degree of suppu-
ration or sloughing in the wound effect it. The chance of
secondarv heemorrhage is but trifling; and if in such cases as
these it is so, there can be no doubt but that it must be next
to nothing in others where no vessel of importance has been
injured. On the separation of the sloughs, a little blood may
occasionally be lost, but it is generally caused by the impa-
tience of the surgeon, or the irregularity of the patient, and
seldom requires attention. Sometimes at this period, that is,
from the eighth to the twentieth day, a large artery will give
way from sloughing or ulceration ; but the proportion of cases
requiring the ligature of arteries will not be greater than three
or four in a thousand taken indiscriminately, exclusive of
hamorrhage caused by hospital gangrene, inordinate slough-

removed, until the means of transport were plentiful ; and these un-
fortunate men were not benefited by the exposurse, although they in-
dubitably were by the starvation they underwent. The want of food
has never been found injurious after any great battle, inasmuch as absti-
nence iz an excellent mode of preventing inflammation ; but it is net
consonant to common sense to suppose, that proper surgical care is not
more serviceable than neglect.
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be wounded ; and that they do generally bleed, and often
profusely, after suppuration has taken place; cannot be too
soon banished from the mind of every surgeon, as they lead
to very bad practice, and give much unnecessary trouble :
for instead of waiting with the greatest anxiety for heemor-
rhages, when the sloughs separate from wounds in the vicinity
of great arteries, the surgeon may think himself peculiarly
unfortunate, if he meet with a greater proportion of cases
than I have mentioned. -

‘When an organ of importance has been injured, and the
blow severe, as by a cannon or grape shot, or shell, or from
the fracture of a bone, and even from the attention being di-
rected to the receipt of an injury from the situation in which
the soldier may be placed, a peculiar constitutional alarm en-
sues in a much greater degree than would follow an injury of
equal magnitude, precisely in the same spot, from amy other
cause. It affects alike, although notin an equal manner, the
coward and the brave, the man of learning and the unlettered
soldier. As it is, however, an affection often greatly aug-
mented from an association of ideas, so is it more immediately
controlled by men of sound judgment, or command of mind,
and is more certainlv removed by the knowledge of the injury
being of little consequence.

On the receipt of a wound which has the appearance of
being fatal, or if eircumstances of situation ean give rise to
such an idea in the patient’s mind, the constitutional affection
is often as manifest at first as when some vital organ has been
inju{'ed'; but it subsides much sooner, and offers us in doubt-
ful cases a diagnostic symptom of the greatest value and
certainty. When Marshal Soult was driven out of Oporto
in 1809, that part of the army to which I belonged seized on
some boats, and crossed the Douro very unexpectedly into the
heart of the town. The 29th regiment, which first landed,
immediately pushed through the town to. seize upon a ridge
above it; the confusion was great, the French had not ex-
pected it, and had not abandoned the town: the troops, the
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at the battle of Albuhera, on the outside of the right thigh,
which broke the bone without appearing to splinter it to any
extent, T directed him to be conveyed to the village of Val-
verde, and was led to hope, from the appearance of the
wound, for a favourable result; seven hours after the acci-
dent I found him very restless, exceedingly anxious, and the
countenance indicating something more than a compound
fracture of the thigh. On questioning him, he complained of
pain in the belly, and I immediately suspected that the ball
had slanted off (for he was struck on horseback, with the thigh
bent), and had passed upwards into the pelvis. The increas-
ing symptoms of inflammation of the abdominal viscera con-
firmed my suspicion, and in spite of bleeding, and all the
care I could bestow, he died early in the morning with the
greatest calmness. 'When I informed him that he had but an
hour or two to live, he pressed my hand, and said, * My
good friend, how many envied me this morning going into ac-
tion in command of the fusileer brigade! how few will envy
me now'!” He made me promise that he should not be
opened, and I know not the exact course of the ball: it may
perhaps have passed through the thyroid foramen.

Major General Sir Robert Crawford was wounded, at the
foot of the lesser breach at the storming of Ciudad Rodrigo,
by a musket-ball, which entered the outer and back part of
the shoulder, throngh the posterior fold of the armpit, and
came out at the axilla. I saw him immediately afterwards
with Dr. Robb, who pointed out a third wound apparently
too small for the entrance of a ball, and resembling a slit.
We at first hoped, that this had not been made by the same
ball, especially as the thoracic symptoms were not urgent;
but the continuance of the uneasiness, and the augmentation
of the symptoms, soon convinced Dr. Robb of the extent of
the injury ; and after death the ball was found rolling about
on the diaphragm, having just had sufficient force to pene-
‘trate between two of the ribs, but without injuring the lungs.
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That this constitutional alarm and derangement is not
always present to so marked an extent, I most willingly ad-
mit, and that the proper, and what might be considered even
necessary and characteristic symptoms attendant on an injury
of the most sensible and highly organized parts are also some-
times wanting, the following case will show.

During the battle of Talavera I was shifting my situation
to avoid the ricochet shot of a twelve-gun battery, stationed
immediately in front of the place I had chosen for my wounded,
after the assaults of the preceding night: when I saw a man
running after me waving his hand, and calling cut to me to
stop, which I did, and was rather impatient on finding that
he wanted me to examine his head, on which he protested
that one of the round shot I saw plunging around us had just
alighted ; and pulling off his cap, which bore the mark of the
injury, he showed me to my astonishment, that not only was
the skull driven in, but a portion of the brains and mashed
bone intermingled with the hair. I sent him to the rear, and
never saw him afterwards, although I searched for him in the
different hospitals*.

diaphragm (in consequence of the motion of the part) never unite, but
always leave an opening with rounded edges, through which hernia of
the stomach or intestines are apt to be formed, and sometimes become
strangulated.

* The plunging of shot, technically denominated ncuchet is a pleas-
ing, although awful and deceitful sight, the ball appearing to, bound
like a cricket-ball; and we are only led to estimate its force by the
manner in which it ploughs up the ground. At the affair of Castrojon,
previous to the great battle of Salamanca, a poor Irish lad of the Z7th
regiment was silly enough to call out to his comrades, on seeing a shot
of this kind, ** Stop it, boys ;» and to endeavour to do so with his foot,
which was smashed to pieces, so as to render amputation necessary.
The oddity or naiveté of these fellows, who obtained the name of the
“ Babes,” was further exemplified on the same day hy another of them
at a very critical moment. The troops had been marching from three
in the morning until long after mid-day, under a buraing sun, which
killed several in the ranks, especially Portuguese, and the wlhole were
greatly exhausted. At this moment the French, after a severe can-






16 OF SIMPLE CUN-SHOT WOUNDS.

this will be increased as the wound approaches more to a la-
ceration of parts; and it will be most severe at the moment
of the injury, and for some time afterwards, if the injury
should amount only to a contusion or bruise, without amy
division of the skin.

As an injury of this kind is always caused by the im-
pulsion of some foreign body with violence, which will in
general have carried with it some part of the clothing, or
other extraneous substance, it is of consequence to ascertain
if the ball have passed out; and it is not always possible to
decide which is the entrance or the exit of the ball ; or, when
the openings are distant, whether they are caused by the
same, or two distinct balls. To ascertain this, the patient
ought to be placed in the position he was in on receiving the
injury, and with reference to the probable situation of the
enemy, when the nature of the wound will be more clear.
Suppose a soldier to have a wound on the outside of the
knee, and another near the hip, if it be ascertained that
he was stepping forwards at the time, and the enemy much
above, or a little below him, the course of the ball will be
satisfactorily accounted for; and if the opening near the knee
be round and a little depressed, whilst the other is a little
torn, or is merely a small slit, the entrance and the exit of
the ball will be clearly marked. If, however, both open-
ings are rounded, depressed, and the finger can with care be
introduced a little way, there is great probability of there
being two distinct wounds. If there should be but one injury,
the course of the ball can seldom be followed, it may have
passed above or below the fascia, but in neither case will
there, at the moment, be any mode of distinguishing the
track it has taken: if it be below the fascia, the inflammation
will of course be considerable; if in the cellular membrane,
there will then be more of laceration than econtusion, and
the parts will unite in great measure by the adhesive inflam-
mation. In many cases the track of the ball will be marked
by a black line along the skin immediately over it, indicating
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the exit is more ragged, not depressed, sometimes little more
than a slit or rent, although at others it may be much torn.
But these appearances are by no means constant, or so
strongly marked. If the ball impinge with violence against a
surface capable of offering considerable resistance, the entrance
will be well marked. If the resistance offered be nearly equal
to the momentum, the ball will lodge, or pass through with a
well-marked exit; but if the velocity and impulse be greatly
superior to the resistance, the exit, although not a depression,
will often partake in the appearances of the entrance ; the ve-
locity with which the ball passes through the part overcom-
ing soinstantaneously the resistance, that the laceration, which
would otherwise take place in the passage of the ball from
the dense medium of the body to the rarer one of the air,
does not occur. When a ball is moving with little impulse,
the entrance is by no means so well marked. The natural
or different connections of a part of the same structure often
influence the appearances of the wound, as may be exem-
plified by comparing the state of the skin at the exit of a ball
in the back of the thigh, and the back of the hand. In the
thigh there may be only a hole, partaking of the nature of a
slit ; but on the back of the hand, the whole skin may be torn
up, so as to make a frightful-looking wound of what is in
reality not so. At the battle of Salamanca I was requested
by a young assistant to give my opinion, whether amputation
should be performed or not, in a case in which a musket-ball
had destroyed the metacarpal bones of the little and ring
finger, and torn the skin from off the whole of the back of the
hand, leaving it in rags, and of a frightful appearance. I de-
sired the fingers to be removed, the pieces of skin to be
brought back to their respective places, and made to cover
in the surgical wound ; which was readily accomplished, and
a useful part of a hand preserved.

When the wound is caused by a piece of a shell, a flat-
tened and irregular-shaped ball, or other sharp-edged instru-
ment of destruction, it is very much of a mixed nature,
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powers of resistance, the course of the ball might be calcu-
lated ; but it is composed of parts that are possessed of life,
of the powers of contracting with energy, of opposing at one
time a greater resisling force than at others; and of varying
the force during the passage of a ball through its substance,
either by a spasmodic or natural contraction of the parts, de-
pending upon their muscularity or elasticity in a manner that
constantly varies, and which we cannot estimate, because we
cannot know in what manner or when it has been employed.
In searching for a ball, which cannot be immediately dis-
covered, we shall frequently find it where we have no suspi-
cion of its lodgment. 1In this case, I have no doubt it has
obeyed the laws which are indicated ; but it is impossible to
discover it, in most cases, from a consideration of those laws
a priori, because we know not the state in which the parts
were, through which the ball passed at the moment of in-
jury, nor the resistance they may have afforded. We are
equally unaware of the force with which the body is impelled.
Being ignorant, therefore, of the force of impulsion and the
power of resistance, which in an animal body is always chang-
ing, it appears to me next to impossible to ascertain by caleu-
lation the course pursued by balls; and we accordingly find
them in places where we could never suspect them to be
lodged. T by no means wish to undervalue the mechanical
or rather scientific manner in which Mr. Chevalier would ex-
plain the nature of these injuries; I only wish to doubt the
complete applit}ation of these rules to the human body, and to
caution the younger military surgeon against placing too much
dependence upon them. He should never forget that he
is considering the human body, which is possessed of vitality,
and not to be regulated by physical laws. A shot through
the lungs will cause an instantaneous derangement of the
whole system, but the resistance afforded by the part has
little to do with it; it is the lesion of the organic func-
tions, intimately connected with life, that is the canse of the
derangement. In the same manner, I do not conceive
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be found, that sixteen ounces of blood is the largest quantity
ordered to be abstracted in any acute inflammatory disease,
either of the brain, heart, lungs, stomach, or intestines. Now,
in none of these diseases will that quantity suffice : if the con-
stitution be good, and the action high, it may mitigate its
violence ; but it will not, even if repeated at the end of a few
hours, remove the disease, as it is termed, by resolution. I
am perfectly aware, thatin many books of very late date, and
in modern practice, the quantity abstracted is often doubled,
and more frequently repeated ; that bleeding 1s regulated by
effect, and not by quantity: by effect, as considered with re-
lation both to the disease and the constitution of the person.
But this change has only been effected, like the change of opi-
nion in regard to amputation, compound fractures, 8c. within
the last few years, and mainly from the opinions of army and
navy practitioners, who have this inestimable advantage in the
improvement of the practice of physic, that, seeing their pa-
tients from day to day previously to the commencement of the
disease, they can duly estimate their powers, they can then
watch the course of the complaint, and its termination ; and,
from a certain number of well-marked cases, can judge of the
powers of the system generally, and the effects of remedies in
different cases ; whilst practitioners in civil hife are often only
called upon when the disease has advanced to a stage that
does not admit of immediate or a complete removal, or in which
it has so altered the actual appearances of the persons from
which we judge, that a correct estimate cannot readily be made
of the powers of the constitution.

In the spring of 1801, the regiment to which I belonged
was exposed to the sharp winds on the Berry Head, the
southerly headland of Torbay, and many suffered from in-
flammation of the lungs, some strong, some weak persons,
others old, others young, and of variously estimated constitu-
tions. I treated them as I had been taught in London ; al-
most all those who were first attacked, young or old, died ;
and as T went through the whole treatment. and examined the
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of the same nature ; but there was now no cause for doubt,
and he was relieved in the same manner. He found, that
whenever he bent his body, a portion of the rib seemed to
press in on the liver, and often gave him acute darting pain ;
and on pulling on his boot rather hastily and with some bodily
exertion, a third attack ensued. It therefore became neces-
sary to prevent the bending of the body forward, and as much
as possible to confine the motion of the liver, which seemed
to have formed such close adhesion with the peritoneum of
the parietes of the abdomen and diaphragm, as to deprive it
altogether of that sliding motion of which it is naturally capable,
and consequently to expose it to the slightest degree of pres-
sure made upon the irregular points of bone, which can be
readily distinguished on a careful examination. 'To effect this,
stays were adapted to the body, with iron plates instead of
whalebone, and he has obtained the greatest ease from their
use, as well as having avoided a return of the inflammation.
Once only has there been any tendency to it, and then the
pain evidently originated in the stomach, instead of the region
of the liver; and continued for several hours, until he fell
asleep ; on its returning after dinner in the same manner for
several days, calomel, opium, and purgatives removed it; but
it became necessary to give the opium in the quantity of a
grain and a half two hours before dinner, and the purgative of
equal parts of the infusum sennz and the decoct. aloes comp.
every morning. This case is throughout a well-marked in-
stance of the advantages to be derived from a correct diag-
nosis and decisive practice. At one period the pain was en-
tirely dependent on inflammation, latterly on spasm, and de-
rangement of the prime vie; but if the two had been mis-
taken, and the treatment adopted for the one had been sub-
stituted by the other, the result would have been deplorable.
I do not believe that the substance of the liver was ever ma-
terially affected by the inflammation, but the treatment, as
far as regards depletion, was not in the slightest degree less
vigorous than it would have been had the organ itself been
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ability the public is greatly indebted. It is there stated,
in consonance with the views which have resulted from
the pathological labours of the French practitioners, that
the peritoneum is the part or tissue which is originally
invaded in the greater number of instances, and that the
disease takes its name, IMPROPERLY, from the organ
over which the principal inflamed portion of peritoneum is
spread. By this, it is intended to abolish the names of gas-
tritis, enteritis, &c.; and to adopt the term peritonitis in a
sense different from that in which it bas been hitherto enter-
tained. I am led to this presumption from observing, that the
disease usually denominated enteritis is treated of under the
head of peritoneal inflammation; and a discussion occurs as
to the simple circumstance of whether the bowels are costive,
or otherwise, during the attacks of inflammation ; a fact which
is decisive, in my mind, of the impropriety of allowing the
diagnostic and essential symploms of disease to be dis-
carded or overlooked, for the sake of the nominal and un-
important designation of it. The peritoneum is not, of it-
self, a vital organ, in the true acceptation of the term; and
only becomes so when it is intimately connected with one.
Thus, the peritoneum lining the parietes of the abdomen,
is by no means of so much importance in the animal economy
as the peritoneum covering the intestines; which fact is dis-
tinctly shown, not only by inflammation attacking these
parts, but by the symptoms. The result of acute inflamma-
tion of the peritoneum covering the intestines, inertly treated,
is usnally death at the end of from twenty-four to forty-eight
hours ; whilst acute inflammation of the peritoneum lining
the walls of the abdomen, may continue for several days,
or at least twice forty-eight hours, without causing death,
and will often, under very inert treatment, become a
chronic disease. Acute inflammation of the peritoneum
covering the bowels does never take place without the
bowels being costive, Dr. Pemberton says, they ““are ob-
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beg to be understood as always alluding to acute, and not to
chronic cases; and I should be most happy to be informed,
~which, or what, are the diagnostic signs or characters by
which a true inflammation of the peritoneum covering the
intestine, likely to prove, or which has proved fatal, can be
distinguished, during life, from one which has also invaded
its proper substance. At present I know of no such cha-
racters, not even when soppuration has been ‘induced, as the
following case will show, in which there were no unusual
symptoms. :

A soldier, quartered in the Strand barracks, was taken ill
after some irregularities, and was confined to his bed one day
without his illness being reported. On the second day he
was seen by the usual medical attendant, and on the third
sent to the York Hospital, Chelsea. On his arrival he com-
plained of intense burning pain at the stomach and umbilicus,
which was increased on pressure, was always present, although
sometimes more violent than at others; the stomach was ir-
ritable, rejecting every thing, the bowels were constipated,
pulse quick and small, conntenance expressive of anxiety and
pain, the skin hot. Active depletion, and the other usual
remedies, were employed in vain, and on the third day after
his admission he died. Being accidentally in the dead house,
I opened the body, and was equally surprised to find no marks
or signs of inflammation on the intestines near the navel, to
which the greatest' pain had been referred, and to see the
stomach much enlarged, of a whitish colour, and so changed
from its natural appearance, as to resemble the thick smooth
part of boiled tripe. On cutting into it, I found it nearly
as thick, in consequence of the cellular membrane between
its coats being loaded with matter resembling pus, which could
be easily pressed out, leaving a honeycombed appearance,
in addition te the very unusual ‘thickness of the stomach,
which was evidently in an equable state of suppuration
throughout. I removed the stomach, and gave a part of it,
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the abstraction of twenty-four ounces of blood is likely to
bring on dropsy, or the greatest general debility, even ter-
minating in death. In such case, what is to be the practice?
Are we to allow the disease or the physician to kill the pa-
tient, or to combine the efforts of both, by applying leeches
and fomentations to the belly, giving purgatives and clysters,
and then attributing his death to his badness of constitution ?
A person in this state is precisely in the situation of a man
who has sustained a serious injury of an extremity, requiring
amputation. It must be done at the moment, or it never
will be done. He is capable for a short time of bearing
a great increase of action, but he is totally incapable of sup-
‘porting it for any length of time. A person of this de-
scription, attacked in a warm climate by fever, which is
not quickly cut short, almost invariably dies. Whatever
is to be done must be done quickly. The patient with
-enteritis must be bled to the greatest extent that he can bear
with safety. I consider twenty ounces taken at once, to
be more efficacious than thirty ounces drawn at three periods ;
the effect on the constitution will be more immediate, more
productive of benefit, and less permanently injurious. In the
first case, there will be only loss of blood to contend with,
inducing debility ; in the second, both loss of blood and the
effects of protracted disease ; which last is in such cases by far
the greater evil, inasmuch as it is generally a fatal one,
from the mischief done to some organ or organs of vital
importance,

The patient with peritonitis, although in danger, is yet
less urgently so than he who is labouring under enteritis.
The quantity of blood drawn need not exceed ten ounces;
and great reliance may be placed on purgatives, especially on
calomel, with u'pium, and blisters to the abdomen —remedies
which are alike of little use in well-marked enteritis, until the
inflammatory symptoms have been relieved by blood-letting.

A person with a habit of body and constitution of this
kind, seems certainly to be at the full stretch of action, and
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mankind, for the whole empire, for the universe ; the practice
peculiar to the metropolis (if such existed) would be simply
an exception to a general rule, and which it would be less
necessary for young men to know, as few of them are to prac-
tise in it; and the less that those who are to practise in it
do know of it, the better it will be, in my opinion, for their
patients.

When the Marquis of Anglesea received a wound at the
battle of Waterloo, which rendered amputation necessary
above the knee, the operation was performed about two hours
after the receipt of the injury, and his Lordship was able to
travel in three weeks. If he had not gone to Waterloo, but
remained in London, and had unfortunately met with an acci-
dent rendering amputation necessary, it would not (according
to the principles T have combated) have been proper to per-
form it immediately. His constitution would have been too
vigorous in London, although it was not so at Waterloo!

The late General Turner was struck at the first siege of
Badajos in 1812, by a shell on the left arm ; I saw him about
four hours after the accident, and amputated his arm at the
shoulder-joint on the field of battle. He had left London
about a month, and was then of a very vigorous constitution;
if he had met with an accident of the same nature in London
a month sooner, would the same practice, which was so eom-
pletely successful, have been bad ?

Captain Macgenis, whose arm I cut off after the battle of
Albuhera, called upon me since, and among other civil
things said, he hoped he might be under my care if he ever
underwent another operation. I told him not to be too con-
fident, for it was said, that an operation which would suit a
healthy young man in the army would not suit a healthy young
man who had a place in the Customs !

Lastly, it is well known that the soldiers of the Guards in
London have hitherto worked at their respective trades, when
off duty, and entered into the dissipations of persons of their
own class. Whenever these men have crossed the channel,
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better than a fool or an empiric, and amputation in such a
state must frequently be followed by death; but it should be
borne in mind, that a person under such circumstances would
seldom recover from any serious disease, and would never
live until the second period for operating.
I am aware that some arguments may be adduced against
my reasonings, from what is frequently observed to attend
the contagious and endemic fevers of warm climates, which
are not always best borne by persons in rude health. But
these are exceptions, depending much upon the peculiar
nature of the fever itself, its causes and effects, and
not directly applicable to the points in question, inasmuch
as the principles laid down for the treatment of inflammation
and of injuries demanding amputation are equally good in
these climates as in Europe, and the only difference in
practice is, that, whatever treatment be adopted, it must be
more actively enforced.
I have endeavoured, by the different illustrations given
of the treatment of inflammation and irregular action in va-
rious kinds of constitutions, to convey my ideas on the sub-
jeet; aud I conceive that the following facts may be legiti-
mately deduced from them.
1st, That a person in good health and of a sound constitu-
tion, between the age of fifteen and forty years, is the
best able to resist disease, to bear the remedies neces-
sary for its removal, and to sustain it for a longer time,
under proper treatment, than any other class of persons.

2d, That although any given number of persons may be
in apparent good health, and every function be regularly
performed, still it may be a state of health according
to their own standard, and not equal to that which is the
most prevalent and the least faulty,

3d, That Mr. Hunter’s explanation of the reason, why per-

sons of sound constitution and strength of parts did not
bear disease well, viz. that they were at the full stretch of
action and could not bear an increase, is not well founded ;
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puration is much more violent in those cases where it appears
to arise spoutaneuusijr, than when it arises from any injury

done by violence. A suppuration equal in quantity to that

from an amputation of the thigh, shall have been preceded by
a much greater inflammation than that which is a consequence
of the amputation.”

“ This inflammation would seem to vary somewhat in its
effects, according to the exertion of that power during its pro-
gress ; for, in proportion to its rapidity the cause is certainly
more simple, and its termination and effects more speedy and
salutary; and this idea agrees perfectly with inflammation in
consequence of accidents, for there it runs through its stages
more rapidly and with less inflammation : necessity appears to
be the leading cause here.”

When a simple gun-shot wound is received by a person of
a good constitution, the necessary effect will be a certain de-
gree of inflammation, and this may be violent or moderate
according to accidental circumstances of constitution or other-

wise ; but whatever may be the extent of inflammation, except

it run on to gangrene, it is always prone to the suppurative,
passes rapidly over the adhesive stage, and proceeds in the
most speedy manner 1o the restoration of the part to its healthy
state, provided there is not a sufficient cause to prevent it in

the nature of the wound itself, or in some foreign body lodg-

ing in it. According to the extent of inflammation will be
that of suppuration, generally speaking ; and the object to be
attained is, to keep the inflammatory action within due bounds,
so that the suppuration may be in proportion; for it has been

;

observed that wounds, which have been attended by a mode-

rate degree of inflammation and suppuration, bave healed
soonest, and with the least inconvenience to the patient. In
these cases, adhesive inflammation, agglutinating the parts im-
mediately around the track of the ball, seems to have put a
stop to the extension of the inflammation ; the change of action

from the adhesive to the suppurative, which takes place, is in =

consequence confined to a smaller space ; and the remaining
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this point. At the last battle of the Peninsular war, viz. that
of Toulouse in France, the practical arrangement of the
hospitals was entirely under my direction, and the great faci-
lities afforded to us, enabled me to carry into execution every
opinion I entertained from previous occurrences. On this
point I gave a positive order to all the hospitals in the town,
which T daily visited, that in no instance was a poultice
to be applied to any wound without a specific reason; and
then, not that a poultice was a good thing in such cases, but
that the particular one in question seemed to demand such
treatment ; and in regard to injuries of joints and compound
fractures, they were never applied without the same attention,
and seldom without my personal concurrence. Indeed, I
should not do justice to the gentlemen employed, if I did not
explicitly declare the obligation I was under to them on that
occasion, and the sense I now entertain of their friendship, for
there was not one who did not fully enter into my views ;
there is not one of them whose friendship I do not now enjoy ;
and as to the result, Sir James M‘Grigor, now Director Gene-
ral of the Medical Department of the Army, permits me to
say, that, on no occasion, has the success attending the treat-
ment of these particular cases been greater.

The predilection for poultices has arisen from their
good effects in promoting suppuration in spontaneous in-
flammations terminating in abscess ; and it was very natural
to suppose, that, if a poultice hastened the formation of
matter in an abscess, it would in the same manner hasten
the suppurative process in a gun-shot wound, in which the due
formation of matter, and the separation of the slough, seemed
the most essential points. If the formation of matter and the
separation of sloughs were all that is required, a poultice would
be the best application, and the two kinds of inflammation
would be on a par, and the treatment alike ; but this is not
the case, and it seems to me to be an incalculable oversight to
suppose that it was so, after Mr. Hunter had pointed out, as
he has done, the very material difference between them, wiz.
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tally unequal to support the subsequent necessary operations.
It causes the suppuration in an open ulcer to be more profuse,
the granulations weak, and lays the foundation for extensive
sinuses.

Cold water is, in my opinion, the proper application to
gun-shot wounds in persons of a healthy habit of body; it
may be applied in many people during the whole progress of
the cure with the best effect; and, where it is admissible, it
ought to be constantly used, unless in those cases in which
simple compress and bandage may be considered sufficient.

Cold water is not however- an infallible, or even always an
advantageous remedy ; there are many persons with whom
cold applications do not agree; there are more with whom

they disagree after a certain period, and in either case they

should not be persisted in. Cold does no good in any stage
of inflammation, when the sensation aceruing from the first
application of it is not agreeable to the feelings of the patient;
when, in fact, it does not give relief; for if it produces a
sensation of shivering, or an uncomfortable feeling of any
kind, with stiffness of the part, it is doing harm, and a change
to the genial sensation of warmth will not only prove more
agreeable, but more advantageous. This occurs in general
about the period when suppuration has taken place; and cold
in such cases is preventing the full effect of the action, which
warmth encourages. Fomentations are then proper; and if
a poultice be preferred for convenience by day or by night,
an evaporating one of bread will be found sufficient. In the
spring of the year, the marsh-mallow makes an excellent poul-
tice, and so do turnips, gourds, carrots, &e. independently of
oatmeal, linseed meal, Indian meal, or other farinaceous sub-

stances. In all those cases where a poultice is resorted to, -

as much attention is to be paid to the period of removing, as
of applying it. It is used to alleviate pain, stiffness, swelling,
the uneasiness arising from cold, and to encourage the com-
mencing or interrupted action of the vessels towards the for-
mation of matter ; and as soon as the effect intended has been
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only which are injured, and those in their immediate vicinity,
are to be wetted, and the rest of the body or extremity should
be kept perfectly dry. It may be remarked, that it is seldom
expedient to apply cold to the trunk of the body ; for if the
wounds be simple they do not require it; and if any viscus
be affected or cavity opened into, the practice must be other-
wise so decided as to render the aid of wet cloths of little
importance. In injuries of the head it is the reverse.

When the sloughs have separated, or, what is more com-
monly the case, when the parts begin to granulate, a compress
and bandage will complete the cure, which in simple cases
takes place within the first six weeks. A great number are
always cured within the first four, and in these cases bleeding
is never thought of. Purgatives are occasionally adminis-
tered, and abstinence is an excellent remedy ; but bleeding,
purgatives, occasional emetics, and starvation, are remedies of
great importance, if the patients be irregular in their personal
habits, or the inflammatory symptoms run high.

In wounds of muscular parts, inflammation comes on
from twelve to twenty-four hours after the injury, and the
vicinity of the wound becomes more sensible to the touch,
with a little swelling, and increase of discoloration. A reddish
serous fluid is discharged, and the limb becomes more stiff
and incapable of motion, from its causing an increase of pain.
These symptoms are gradually angmented on or about the
third day, the inflammation surrounding the wound is better
marked, the discharge is altered, being thicker; the action
of the absorbents on the edges of the wound may be ob-
served ; and on the fourth or fifth the line of separation be-
tween the dead and the living parts will be very evident.
The wound will now discharge purulent matter mixed with
other fluids, which gradually diminish as the natural healthy
actions take place. The inside of the wound, as the process
of separation proceeds, changes from the blackish red colour
to a brownish yellow, surrounded by a little good pus. On the
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ness, very often so liitle that it is impossible to restrain either
officers or soldiers within the bounds necessary to keep every
thing in a quiescent state. It is in such cases as are here
described, that the practice I have recommended ought not
to be departed from. |

But this favourable and tranquil proceeding is not to be
expected in every instance, The state of constitution, the
difficulties and distresses of military warfare, exposure to the
inclemency of the weather, or the imprudence of individuals,
will bring on a train of serious symptoms, in wounds appa-
rently of the same nature. After the first three days, the
symptoms gradually increase, the swelling is much aug-
mented, the redness spreads far from the edges of the wound,
the pain becomes severe and constant. The wound remains
dry, stiff, painful, with glistening edges. The sensibility is
now much increased. The system sympathizes, the skin be-
comes hot and dry, the tongue loaded, the head aches, the
patient is restless and uneasy, the pulse full and quick, there
is fever of the inflammatory kind. The swelling of the part
increases from the deposition of lymph and serum in the cel-
lular membrane fo a considerable extent above and below the
wound, which is in a state of high inflammation ; and, instead
of being entirely superficial or confined to the immediate track
of the ball, is spreading wide and deep in the muscular parts
of the limb. The wound itself can hardly bear to be touched,
it discharges but little, and the sloughs separate slowly. If
the inflammation be manageable, matter begins to be secreted
copiously, not only in the track of the wound, but in the sur-
rounding parts; sinuses form in the course of the museles
or under the fascia; considerable surgical treatment is neces-
sary, and the cure is protracted from three to four, and even
six months, and is often attended for a longer period with
lameness from contraction of the muscles or adhesions of the
cellular membrane. The parts, from having been so long in
a state of inflammation, are much weaker; and if the injury
has been in the lower extremity, the leg and foot swell on
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so strictly as to enable the surgeon to satisfy himself that
nothing has lodged. This is less necessary where there
are two corresponding openings evidently belonging to one
shot; but it is imperiously demanded of the surgeon where
there is one opening only, even if that be so much la-
cerated as to lead to the suspicion of its being a rent from
a piece of a shell; for it is by no means uncommon for such
missiles, or a grape-shot, to lodge wholly unknown to -
the patient, and to be discovered by the surgeon at a sub-
sequent period, when much time has been lost and misery
endured. A soldier, during the siege of Badajos, had the
misfortune to be near a shell at the moment of its bursting,
and was so much mangled as to render it necessary to remove
one leg, an arm, and a testicle (a part of the penis and scrotum
being lost), by which he became so faint that I could not pro-
ceed with the examination of the flesh wounds received at the
same time. In one of those in the back part of the thigh
and buttock a large piece of shell was lodged, and kept up
considerable irritation until it was removed. The man reco-
vered, and has a pension of 2s. 9d. a day.

An officer had a finger shot off, as it was supposed, with-
out the ball doing farther mischief, and the torn surface was
made smooth by operation and dressed accordingly ; but in a
few days it was perceived that greater inflammation had taken
place than is usual on such occasions, and on examination it
appeared that the ball had passed nup under the palmar aponeu-
rosis, and had lodged in the wrist, from whence it was ex-
tracted. Too much attention cannot be paid to this eircum-
stance at the moment of injury, and T have already insisted
sufficiently on the necessity of position, and other matters, i
enabling us to ascertain the course and situation of the ball
foreign body. See page 17. This practice has been dul
appreciated from the earliest ages of surgery, before gun-sh
wounds were known, but when the use of slings and other in-
struments of missile warfare caused the lodgment of extrane-
" ous substances. It is not then of modern origin, butis as old
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opposite where the ball may be expected to lie, by which it
may perhaps be brought within reach of the finger, whereas,
by the want of this precaution, it may be missed by a very tri-
fling distance. Whilst the finger is in the wound, the limb
may be thrown as nearly as possible into that action which was
about to be performed on the receipt of the injury, when the
contraction of the muscles, and the relative change of parts,
will more readily allow the course of the ball to be followed ;
if this should fail, attention should be paid to the various ac-
tions of the limb, the attendant symptoms arising from parts
affected, and what may be called the general anatomy of the
whole circle of injury. A muscle, in the act of contraction,
may oppose an obstacle to the passsage of an instrument in
the direction the ball has taken, and especially if it should
have passed between tendons or surfaces loosely connected by
cellular membrane ; as by the side of, or between the great
bloodvessels, which by their elasticity may make way for the
ball, and yet impede the progress of the sound. When the ball
is ascertained to have passed beyond the reach of the finger,
the opposite side of the limb should be carefully examined, and
pressure made upon the wounded side, when it will probably
be found more or less deeply seated. If the ball should not
be discoverable by the finger in the wound, or by pressure on
the opposite side, the surgeon should consider every symptom
and every part of anatomy connected with the wound, before
he decides on leaving the ball to the wise operations of nature,
or to proceed to further attempts with longer sounds of other
descriptions. Upon this point there has been much discussion,
which naturally ineludes the question of extraction in general ;
some having decided upon leaving balls unmolested when
there was a difficulty in extracting them ; others, upon ex-
tracting them, except when it was attended with particular
danger. '

The older surgeons, less acquainted with anatomy than
those of a later period, were more cautious in the means em-
ployed for the extraction of balls than their successors; and
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he admits, that the ball may be sometimes permitted to remain
until after suppuration has taken place, but he rather wishes
that all considerable wounds, appearing likely to form fistulee,
should be enlarged, in order to give free vent to the matter;
and when this is not sufficient, he recommends a counter-
opening, with the wise precaution of previously trying a
change of position and bandage. p

It is proper to mention, that before and after the time of
Paré, surgeons supposed that gun-shot wounds were poisoned,
from the pain, heat, and other usual phenomena of inflamma-

tion which ensued ; as well as the blackness, and the evil con-

sequences arising from the burning irons, hot oils, and scarifi-
cations they employed to get rid of the poison, not to include
the gangrene common to hospitals, crowded and conducted as
they were in former times. When Paré proved that gun-shot
wounds were not poisoned, and recommended a milder and
more successful practice, the irons and hot oils were aban-
doned, but scarifications continued to be used, not only
hecause it had been customary to use them, but because the
theories of that period supposed a stretching of the nervous fila-
ments, causing the febrile and inflammatory symptoms which
ensued ; and it was supposed, that these would disappear
after the cause had been removed: hence the scarifications in
every direction.

This practice was continued with little alteration until ’lllﬂ
time of Mr. Hunter. We find that the Baron Percy; in his
Manuel de Clnru.rglen d’Armée, Paris, 1792, strongly recom-
mends it, He says, page 186, seconde partie, *“ The first
indication of cure is to change the nature of the wound as
nearly as possible into an incised one. It ought to suppurate
in all its extent ; but it is useful to obtain beforehand the dis-
charge of the fluids which are retained in the extremities of
~ the bruised vessels; this can only be accomplished by proper
incisions and scarifications, by means of which many disagree-
able accidents are prevented, such as tumefactions, abscesses,
and sinuses, which are the cause of numerous counter-

"
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himself in a far different manner on the same subject, and I
cannot do better than oppose the principles of one man to
those of the other. He says, page 532, quarto edition, ** If
a ball pass through a fleshy part, where it can hurt no bone
in its way, such as the thick of the thigh, I own, in such a
simple wound, I see no reason for opening it; because I see
no purpose that can be answered by it, except the shortening
of the depth of the wound made by the ball, which can be
productive of no benefit. If the ball does not pass through,
and is not to be found, opening can be of as little service.
If the opening in the skin should be objected to, as being too
small, and thereby forming an obstruction to the exit of the
slough, &c., I think that in general it is not; for the skin is
kept open by its own elasticity, as we see in all wounds; this
elasticity, muscles and many other parts have not; and, in
general, the opening made by a ball is much larger than those
made by pointed instruments; for I have already observed,
that there is often a piece of the skin carried in before the
ball, especially if it passed with considerable velocity, besides
the circular slough; so that there is really in such cases a
greater loss of sabstance ; therefore whatever matter or extra-
neous body there is, when it comes to the skin, it will find a
free passage out. Nor does the wound in the skin in general
heal sooner than the bottom; and, indeed, in many cases not
so soon, because the skin is generally the part that has suf-
fered most. s ,

“ However, this is not an absolute rule, for the skin some-
times heals first ; but I have found this to be the case as often
where opening had been made, as in those where there had
not, and this will depend upon eircumstances or peculiarities ;
such as the bottom being at a considerable distance, with ex-
traneous bodies, and having no disposition to heal, tending to
a fistula: and I have observed in those cases, that the wound
or opening made by the surgeon generally skinned to a small
hole before the bottom of the wound was closed, which brings
it to the state it would havebeen in, if it had not been dilated
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takes off the tension arising from the inflammation, and gives
the part liberty ; this would be very good practice if tension
~or inflammation were not a consequence of wouonds; or it
would be very good practice if they could prove, that the
effects from dilating a part that was already wounded were very
different, if not quite the reverse of those of the first wound ;
but as this must always be considered as an extension of the
first mischief, we must suppose it to produce an inerease bf the
effects arising from that mischief ; therefore, this practice is
contradictory to common sense and common observation.

« They are principally the compound wounds that require
surgical operations, and certain precautions are necessary with
regard to them, which I shall here lay down.

« As the dilatation of gun-shot wounds is a violence, it
will be necessary to consider well what relief can be given to
the parts or patient by such an operation ; and whether, with-
out it, more mischief would ensue; it should also be consi-
dered, what is the proper time for dilating.

¢« But it will be almost impossible to state what wound
ought, and what ought not to be opened ; this must always be
determined by the surgeon, after he is acquainted with the true
state of the case and the general principles; but from what has
been already said, we may in some measure judge what those
wounds are that should be opened, in order to produce imme-
diate relief, or to assist in the cure: we must have some other
views than those objected to, we must see plainly something to
be done for the relief of the patient by this opening, which can-
not be procured without it, and if not procured, that the part
cannot heal, or that the patient must lose his life.

« The practice to be recommended here will be exactly
similar to the common practice of surgery, without paying any
attention to the cause as a gun-shot wound.”
~ In another place he says, * It is contrary to all the rules
of 'surgery, founded on our knowledge of the animal economy,
to enlarge wounds simply as wounds ; no wound, let it be ever
so small, should be made larger, excepting when preparatory
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certain distance from the direct line of the wound, when in a
state of relaxtion, and vice versa: the matter secreted, and
more or less must in almost every instance be secreted, can-
not in either case make its escape, and all the symptoms oceur
of a spontaneous abscess deeply seated below a fascia. That
inflammation should spread in a continuwous texture is not u n
common ; that matter when confined should give rise to great
constitutional disturbance is, if possible, less so; but that this
disturbance takes place without the occurrence of inflamma-
tion, or of the formation of matter, I deny; and of course
~ conclude, that there is no peculiarity in punctured wounds,
that may not be accounted forin a satisfactory manner. These
effects have been attributed to injuries of nerves, but without
sufficient reason ; and those who have seen locked jaw follow
a very simple scratch of the leg from a musket-ball, are not
surprised at any symptoms of nervous agitation that may
occur after punctured wounds.

The reason that these unpleasant symptoms do not often
follow gun-shot wounds is, that the orifice is sufficiently large,
and the track of the ball sufficiently open throughout, to allow
of a free discharge of matter, and when mischief does take
place, principally from constitutional causes, it is much of the
same nature in both. As a punctured wound cannot be
changed into an incised one by incision, and the ohject of it,
which would be union by the first intention, cannot be effected,
an incision, in the first instance, may do harm, and will often
be unnecessary ; for many bayonet wounds throngh muscular
parts heal with little trouble, and it is time enough to act
when assistance seems to be required. Cold water should be
used at first; care should be taken not to apply a roller or
compress of any kind over the wound, and the matter should
be frequently pressed out. 'When suppuration is established,
a roller should be applied above and below the wound, and an
evaporating poultice upon it, if cold be found uncomfortable,

The observations I have already made on the general and
local treatment of inflammation and suppuration beneath
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ture, seem to be two; to relieve the part locally, and the sys-
tem generally. The first is to be fulfilled by the application of
leeches in great numbers, after an incision has been made into
the part; the bleeding from which, so luug as it lasts, will
afford material relief. On introducing the finger into the
wound, after the inflammation has begun, the part feels
tense and painful, and the incision gives ease, not so much
from relieving distention (for, after all, the separation of parts
is trifling), but from the loss of blood drawn immediately from
the seat of inflammation. General depletion is then to be re-
sorted to; and one effectual bleeding, so as to cause syncope,
will be most serviceable. I have found warm applications to
the part more agreeable than cold. Where sixty or eighty
leeches cannot be procured, we must rely more on general
blood-letting.

I am aware that some persons may think they can see
nothing different in these cases and observations from the pre-
ceding ones; if so, it arises from my manner of noticing
them, not from their want of peculiarity: and when such
a case is once seen to run its course, it will not make
less impression on the mind of the observer than it bas on
mine. |

I have hitherto mentioned the treatment of gun-shot
wounds only as relating to a state of healthy inflammation ;
but the habits and constitutions of many do not admit of this
taking place, and it assumes a different character, and requires
a different treatment. In healthy phlegmonous inflammation,
we act decidedly, to command, as it were, results. In bad
habits, or where the inflammation is not healthy, exclusive
of spontaneous inflammations, which may be different from
either, we act according as circumstances present themselves.
The phlegmonous and erysipelatous inflammations may be con-
sidered as two extremes of a scale, admitting between them of
many modifications, and we find that even the true erysipelas
is itself a very different disease, and requires a very differ-
ent treatment, according to the state and habit of the patient,
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its several modifications: that this disease should, in fact,
be treated, in many instances, empirically rather than ra-
tionally.. We find that many persons treat erysipelas by
bark and acids as specific remedies, from the commence-
ment of the complaint; but let the inflammation only be
communicated to the membranes of the brain, and they direct
blood to be drawn. Tt is true, in some other instances, the
bark is continued, and the patient dies, as it is termed, incu-
rable; but fortunately these cases are daily becoming more
infrequent. Now, in the instance alluded to, if bark was an
appropriate or specific remedy in erysipelas affecting the skin
of the head, it ought to be equally proper when the inflamma-
tion has extended to the membranes of the brain, or it must be
admitted that erysipelas is a very different disease, when affect-
ing the skin and serous membranes of the same person and at
the same time : an admission which will not be made. If we
take the other side of the question, it comes precisely to the
same thing. In acase, then, of this description, one of the two
remedies was improper, or the patient recovers in spite of
both; or, to say the least of it, one or other did no good, if
it did no harm, and it is immaterial to my present argument
which of the two may be considered the useless remedy.

It appears to me, that this disease has been viewed and
considered by many persons on the same narrow principles
as the question of the propriety of immediate amputation, in
cases where an operation of that description must be the
result of an injury. Most authors, who have written on it,
have done so more with immediate reference to a particular
kind or species of erysipelas, than to the disease generally ;
to that which has prevailed in their immediate neighbour-
hood, rather than to the country at large ; or, they have
given the history of some particular epidemic. In what-
ever manner the fact be acconnted for, the discrepancy of

opinion as to the treatment of erysipelas is remarkable, and

can only be understood by taking enlarged views of the dis-
case; for, if it be inquired inte through one medium, one
method of treatment only will be admitted. If we refer to

.
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unsound and weak state of the constitution, in all instances,
instead of its being present only in the greater number ; and
that some peculiarity of constitution, quite independent of its
powers, may determine the nature of it, after a disposition
for inflammation has been formed. That derangement of the
prime vie can do this, Dessault, in his Surgical Journal, has
amply proved, and no one is disposed to dispute it ; that par-
ticular idiosyncracy can induce it, is, if possible, better sub-
stantiated ; and that many hidden or obscure causes are
equally capable of producing this peculiar inflammation, is I
think fully established in the minds of most practitioners.
According to this opinion, erysipelatous inflammation may
occur in persons of the soundest and most healthy constitu-
tions, without general or local defects, the particular kind of
inflammation as to local characters being determined by some
peculiarity of habit, general or acquired ; whilst the constitu-
tional symptoms are in like manner determined by the peculiar
state of the constitution. The erysipelatous inflammation, in a
case of this kind, ought not to be opposed to the phlegmonous
under the denomination of unhealthy, for it is equally as
healthy, in this instance, as any spontaneous phlegmonous in-
flammation, and the treatment should be similar, with reference
to the great outline of the practice, due attention being paid
to the nature of the peculiarity giving rise to the complaint.
Every deviation from a healthy state of the system causes a.
shade of difference in the constitutional symptoms and treatment
of erysipelas, in the same manner as the state of constitution, in
cases of common febrile excitement, exerts its influence on the
symptoms causing those varieties of difference which may be
observed from synocha to typhus gravior. Erysipelas is then,
in my opinion, to be treated according to the same principles as
fever, according to the symptoms as dependent on the state of
the constitution, and not with reference only to the name and
local characters of the disease. Erysipelas, like all sponta-
neous inflammation, is in most instances much more of a con-
stitutional than a local disease ;- it is frequently so in cases de-
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Erysipelatous inflammation is said to be common in all
cases of lacerated wonnds, and, therefore, of frequent oc-
currence in gun-shot wounds; but this is not the fact, for
gun-shot wounds are, for the most part, ioflicted on persons
of good constitutions, and the inflammation, although often
in excess, is generally healthy; and if a computation be
made, it will not be found that the erysipelas is more pre-
valent in a given number of gun-shot wounds than in the
same number of any other kind of injuries.

The erysipelas phlegmonodes, as it is termed, or that
state in which the inflammation extends to the cellular mem-
brane and: forms an abscess, with little adhesive inflamma-
tion around it, so that the fluid secreted is not contained in
a proper sac, but rather diffused through the part, giving to
the finger the sensation of a partially circumscribed swelling,
is by no means an uncommon complaint; and if the presence
of matter regulates or decides the name of a disease, it
may be said to be of very frequent occurrence, to be present
in almost every case that does not terminate in mortifica-

tion, and in which the inflammation extends deeper than

the skin. The disease, as its name implies, partakes of the
nature of phlegmon and erysipelas, inclining sometimes to
the one, sometimes to the other, according as it is influenced
by the state of the constitution and the strength of parts.
The manner of terminating seems also to be regulated by
the same influence. If the inflammatory action be high, and
the constitution good, matter will be formed, and the cellu-
lar substance in which this occurs will slough; the same
thing takes place if the power of the parts be deficient, and
the accompanying fever be of a typhoid type; whilst, if the

inflammatory action be moderate, and the strength of the ,

parts equal to the action, whether they be of an inflam-
matory tendency or otherwise, the cellular substance ma;
which matter is formed will not slough; but a serous dis-
charge will take the place of pus for a few days, and the
part in which the matter was retained will gradually re-

b |
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coming away from each opening, requiring great attention, in
the after-treatment, to the steady application of compression.
In this case, which took a considerable time to effect a cure,
the matter certainly first formed in the cellular membrane
above the fascia, although that soon became implicated, and
on the sloughs separating the muscles were laid bare. The
last formations gave less trouble, in consequence of being
opened as soon as the fluctuation of matter could be distin-
guished in the slightest degree, and the partially circumseribed
swelling indicated the seat of the mischief.

In many cases the inflammation and subsequent suppuration
is in no degree circumscribed, the cellular memh;ana sloughs
in the whole circumference of the limb, the skin being under-
mined loses its vitality, and the consequences are often very
distressing, and not unfrequently fatal, when the treatment is
undecided. Mr. C. Hutchinson, in his Practical Observations
in Surgery, has the merit of recommending a new mode of
practice by incision into the inflamed part at an early period,
which in most instances arrests the progress of the disease.
His observations were not, however, at first received with that
attention they deserved, more perhaps from the term erysi-
pelas phlegmonodes, which he retained as the name of the
disease, than from any other cause. Since that period this
complaint has been more generally called diffused cellular in-
flammation, orerysipelatous inflammation of the sub-cutaneous
cellular membrane, which is sufficiently characteristic of the
seat and of the nature of the disease. If the simple term
erysipelas be confined to an affection of the skin, no difficulty
can oceur in distinguishing these complaints, and error will be
avoided in regard to the practice which is essentially necessary
to be pursued.

This species of inflammation is usually the consequence of
injuries ; the skin assumes the erysipelatous tint, although it
is in general something more of a brighter colour. The part
swells more rapidly, does not admit of the impression of the
finger being made with the same facility as in either common
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before it yields and dies, the fascia beneath the cellular mem-
brane is often destroyed, and the muscles are implicated and
exposed. Mr. C. Hutchinson thinks ** pus is seldom formed
in the substance of the adipose part of the tela cellulosa ex-
terior to the aponeurotic expansion, that is, bhetween this
membrane and the skin ; its most common position is beneath
these parts, and in immediate contact with the muscles.”
This opinion does not accord however with my observation ;
the sloughing of the fascia, and the formation of matter be-
neath being most frequently caused by the continuance of
the disease, and rarely occurring when the proper method
of treatment has been adopted,  Mr. Hutchinson recommends
several small incisions to be made, about an inch and a half
in length, and from two to four inches apart, varied in number
from four to eighteen, according to the extent of surface
" the disease is found to occupy. I have found one or more
longer incisions answer equally well, and they appear in
many instances to be preferable, giving more decided relief,
as one incision can sometimes be made so as to be very
little remarkable, whilst several smaller ones occasion more
deformity. On making an incision at an early period, the -
leaden-coloured and slightly gelatinous appearance of the
cellular membrane will be readily perceived, and the state of
tension of the skin will be immediately estimated by the re-
traction of the edges of the wound, one of four inches in length
separating two in width. Sometimes a considerable guantity of
blood will low from the divided surface, but this will in gene-
ral be greater if the incision be carried throngh the fascia,
which is seldom necessary at an early period of the disease,
If the operation has been delayed until the springy fluctuating
feel, communicated by this gelatinous state of the cellular
membrane, be changed into the more marked fecling which
is communicated to the foot when stepping on a bog or quag-
mire, the cellular membrane will have been destroyed, the
skin will have been undermined, a part of it must be lost, in
spite of the operation, which will only be in time to allay the
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was held to determine on the propriety of making incisions
into the inflamed part; but this was considered improper by
the parties consulted, and saline medicines with small doses
of tinet. opii were substituted.

October 31. Pulse one hundred and thirty, he is weaker
and more irritable, was delirious all night, and in a state of’
great restlessness, countenance sunk, skin dry and hot, tongue
furred, and altogether in a state of exireme danger. The
arm greatly swelled, of a darker colour, and giving to the
touch a strong fluctuating boggy feel. I made two incisions
forthwith into the fore arm ; one on the back part eight
inches in length, the other five inches long on the under
edge in the line of the ulna down to the fascia, which was in
part divided, and one vessel bled freely. There was not any
matter beneath it, but a considerable quantity of serum and
matter of a gelatinous appearance was discharged, mixed
with venous blood, but no pus. The incisions did not give
much pain.

November 1. Pulse ninety and steady; tongue furred,
but rather moist; heat of skin moderate; slept occasionally
during the night, and was much quieter; says himself he had
a good night. The arm is less swelled ; the cellular mem-
brane is evidently sloughing, and this state extends beyond
the extremities of the incision on the back of the arm, which
was therefore augmented to the extent of eleven inches.
Ordered to continue the saline mixture, four grains of calomel,
and four of the extract of colocynth, and the infus. of senna
and salts to be given afterwards, and repeated until a dj
effect is produced. Y

From this time he gradually recovered, the incisions wer‘g
made, however, too late to prevent the loss of a cansidarnbl@f
quantity of cellular membrane and skin. .

When a deep-seated erysipelatous inflammation takes
‘place below the fascia of a limb, the whole extremity swells,
it becomes firm, heavy, of a dull whitish colour; and is scarcely |
affected by the erysipelatous blush; is painful, and rapidly

i







112 OF SIMPLE GUN-SHOT WOUNDS,

buhera, in consequence of losing three men very suddenly,
whose death T did not expect, having seen them in the even-
ing; and in all the three cases, on finding their places vacant
in the morning, was informed on inquiry, that they bad died
-during the night, and had been carried away. The death of
the first did not attract my attention : that of the second left
an impression which made me attend more particularly to the
third, and to consider the affection as something peculiar. Two
cases occurred after the battle of Salamanca, and one at Tou-
louse. 1 did not see a case among the wounded at the sieges
of Ciudad Rodrigo, Badajos, or Burgos; the wounded at
the battles of the Pyrcnees only came under my direction at
a period later than I have known it occur ; neither did I see
one at Brussels or at Antwerp after the battle of Waterloo.
Tt is very possible some may have occurred, which escaped
my observation. '

This inflammation makes its appearance after the first tenr
days in every case, and in all that T have seen the injury was
in the upper extremity. The wound, from being only a
simple one without fracture, begins to swell, and to become
painful, and the swelling increases. The redness, which is
of a pale colour, more resembles the phlegmonous than the
erysipelatous inflammation, whilst the skin has a shining,
glossy appearance, and the tumefied parts retain, in slight
degree, the impression of the finger, although the accomplish-

FENDSSIS S S S —
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ment of it gives great pain, and to a certain extent is resisted

by the firmness of the parts below. The pain is not greater

than in other cases of inflammation, and is rather burning
than throbbing. The constitution sympathizes at first only in

a moderate degree. The swelling and shining appearance con-

tinue to extend up to the axilla. The patient can sit up and
wash his own arm (in two instances they walked about), and

neither his countenance nor pulse indicates the near approach

of dissolution, which in five or six cases took place a few

hours after the last visit, when the appearances Were such as

I have described. In the five fatal cases, T could only learn
that they got worse during the night, that is, the pain in-
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inflammation gradually subsided, the arm diminished, and re-
assumed its usual appearance ; the exact time I cannot men-
tion, having lost the particulars of the case. During this pro-
cess the man’s health declined, he suffered an attack of fever,
became afterwards jaundiced, and died under symptoms of
diseased liver. There was nothing wrong at his death about
the arm which had been inflamed.

It is from this termination that I have been induced fo
give the caution not to mistake the disease for a common case
of unhealthy or diffused cellular inflammation ; and even admit-
ting thatit should h_e hereafter proved to be so, there will still
be something very peculiar in it, and deserving investigation.

I am disposed to hazard a conjecture, that it was effusion
in the chest which carried off the first three patients ; that the
inflammation of the veins of the arm in the fourth was an
accidental occurrence, although of this T am by no means po-
sitive. The treatment to be adopted, should be that which
was made use of in the last case, and which proved successful
in removing the inflammation, although the patient subse-
quently died from fever and visceral disease.

The last result of inflammation, that I shall notice, is
mortification ; a term which has been applied to such very dif-
ferent states, that it is necessary to consider it as applicable
only in a general manner to a part deprived of life, in order
that the name of the complaint may have no influence on its
treatment. The death of a part of the body is, then, in mo-
dern surgery, denominated sphacelus, or mortification; and
the term gangrene, which has been sometimes considered as
synonymous, is restricted to the states immediately preceding
it, in which some marks of vitality continue; but the word
gangrene is not sufficiently expressive of the different peculi-
arities of each, and a further subdivision has been adopted into
humid, dry, and traumatic. Humid gangrene*, when the
death of the part has beer preceded by a great deposition of

* Quesnai’s Traité de la Gangrine, Paris, 1749,
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even frequently differ most essentially in a very short space
of time.

To convey to the mind of the surgeon a strong impression
of the nature of the disease he has to contend with, as well as
of the proper treatment of it, I have been in the habit, in
my lectures, of making an additional distinction of constitu-
tional and local gangrene, including the humid and the dry
under either, as it might happen that the constitution was or
was not materially affected ; preventing, in consequence of this
distinction, the mind of the surgeon wandering from the
consideration of the main facts before him; and founding on
it a practice essentially different, in many instances, from that
which is usually received, whilst it elucidates or removes any
discrepancy of opinion, which may have existed on some
points of material importance.

By the terms constitutional humid and dry ghngrﬂne, I do
not alone mean gangrene which has originated, as it may be
termed, idiopathically ; but in which the constitution or sys-
tem at large is, or has become affected either primarily or
secondarily. By local humid and dry gangrene, T understand
a state of disease of a particular part, by which the counstitu-
tion or system at large has not been implicated, or onmly
sympathizes in a degree which is not felt to be generally de-
trimental to its powers of originating and maintaining actions,
which may be subsequently required for the safety of the
whole. '

Mortification, or the actual death of a part, is admitted by
all authors to occur from a variety of causes, and more atten-
tion has been paid to discriminating these, than to ascertaining
their effects, or the manner in which they are produced. It
appears to me, that, in the consideration of gangrene, the
cause is comparatively of little importance, provided the effect
produced on the system at large be attentively considered.
The surgeon, in applying all or any of his curative means,
adapts them to the stute of the conmstitution and the parts in
the vicinity of the diszase or injury, rather than to the affected

b
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ments by which nature has attempted to effect its suppression,
The pulse sinks, the countenance becomes anxious, the shock
which has been suostained is perceptible, and the surgeen now
endeavours to revive the drooping efforts of nature, which
has been vanquished in the struggle. If the powers of the
constitution have been fundamentally good, nature is able
once more to rally, and although the part is completely irre-
coverable, still she 'is capable of surrounding it, as it were,
with a line of circumvallation, preventing the further en-
croachments of the disease, until, by renovated efforts of a
slower but surer nature, she is able to cast it off altogether.
But if the powers of the constitution have been bad, it is pre-
cisely the reverse, nature seems to have completely exhausted
her strength in the struggle, and to be totally unequal to fur-
ther resistance. As water which is cap;a.ble of being cooled
below the freezing point without congealing, and remaining in
this state for some time, on the slightest agitation, freezes al-
most instantaneously in every direction ; in like manner does
nature resist the encroachment of mortification, but with such
loss of the principle of life, that when overcome, the depriva-
tion of the remainder takes place almost as suddenly as the
congelation of water cooled below the freezing point; the
progress of the mortification along the limb is comparatively
as rapid, the pulse immediately sinks, pain ceases, the skin
becomes cold, perspirations break out, the countenance is in-
expressibly anxious, and death soon closes the scene. In
such a case, fully aware as a surgeon ought to be, from his
general knowledge, of its true state, instead of endeavouring,
as in the preceding one, to diminish what he econsiders the
irregular or ill-adapted efforts of nature, he ought to sooth and
support them, so that they may not be expended on the first
and ineffectnal struggle, but preserved as unbroken as possible
for the succeeding attempt at restraining the disease within
reasonable bounds, and of subsequently casting it off.
Amputation of a member affected by mortification, under
such circumstances, is forbidden, and wisely so, by all modern
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In cases of what is termed chronie, idiopathic, or dry
cangrene, the disease is admiited to-be the effect of constitu-
tional derangement, whether it be caused, as it may reasonably
be supposed to be, by improper food, such as rye in a state of
what is called cockspur, or by the French ergot de cocq, or
by some less obvious cause producing that species which Ques-
nai* and Mr. Pott: have so ably described. For a eompen-

* « There is nevertheless a dry gangrene, which commences with a
kind of external and superficial inflammation, but without swelling.
The gangrene which ensues is always accompanied in its progress by a
similar inflammation, which precedes and unnounces its approach. It
supervenes upon this inflammation so rapidly, that time is not given
for the formation of matter, the appearance of which is the only mark
of a cessation of the gangrene, and a proof that the arteries retain
sufficient power to enable them to perform their proper functions,

“ Dry gangrene is preceded and followed by considerable changes
in the colour of the part. In general, the part which is about to suffer
becomes red as if a little inflamed, but without swelling, tension, or
any particular increase of heat; the skin and flesh often become even
firm and slightly eedematous, at the spot where the redness resembles
that of a slight erysipelatous affection. This brightness soon becomes
tarnished, and quickly degenerates into a livid colour, and lastly to
blackness, As this redness advances, the progress of the mortification
is foreseen, and a tolerably certain prognosis of its state may be formed
from the changes which are observed in the colour of the inflamma-
tion.”

+ Mr. Pott’s account of dry gangrene attacking the toes is as fol-
lows: “ It is very unlike to the mortification from inflammation, to
that from external cold, from ligature or bandage, or to that which
proceeds from any known or visible cause, and this as well in its at-
tack as in its progress. In sume few instances it makes its appearance
with little or no pain; but in by much the majority of these cases the
patients feel great uneasiness through the whole foot and joint of the
ankle, particalarly in the night, even before these parts show any mark
of distemper, or before there is any other than a small discoloured
spot on the end of one of the little toes.

“ Tt generally makes it first appearance on the inside, or at the
extremity, of one of the smaller toes, by a small black or bluish spot..
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occur must fall within the limits of one or the other. The
Baron Larrey, perceiving that both the theory and practice
admitted of exceptions, added that species of gangrene result-
ing from wounds which he called traumatic ; but as his ideas
and mine do not quite coincide, I shall notice his opinions
more at length. “ When gangrene,” he says, * arises from
external mechanical causes, which affect directly the vitality of
parts, it is constantly preceded by inflammatory swelling,
erethismus, and a greater or less dilaceration of the capillary
system of vessels. The injured parts become tumefied by the
vital actions of those textures which as yet are not totally
deprived of life; the epidermis is detached, and forms phlyc-
tenze, which are filled with a serous fluid, the cutis is softened,
acquires a blackish hue, and putrefies : the cellular membrane
and other textures are decomposed, from which decomposi-
tion a superabundance of fluids is derived, which have caused
the name of humid gangrene to be given to this species. We
find, however, in the midst of this putrefactive mass, and
especially when the affection is not complete and the commo-
tion has not been very violent, some muscles, arteries, and
nerves, still in possession of a part of their living powers, and
resisting to a certain extent the tendency to gangrene.

“ Spontaneous gangrene generally shows itself in the most
remote parts of the body, or in those in which the vital powers
are weakest, such as the feet, the nose, the ears, and the
fingers ; whilst the traumatic gangrene may appear in any part
that has been injured. In the first case it is a deleterious sub-
stance, which invades parts most distant from the centre of life ;
in the second, the injured parts have suffered only a relative
disorganization. In either case the different textures of the
part are struck with death ; but as the vessels in dry gangrene

had not undergone at first any alteration, they are less dis- ‘

tended than in traumatic gangrene, and more especially if it
be the effect of cold, or the sufferers have been enfeebled by
previous disease. . The part blackens, and instead of swelling,
as in traumatic gangrene, it shrinks, dries, and sometimes
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fied part thrown off by the efforts of nature alone, the general
functions of the body being little altered.”

At page 152 he says, ““ It is easy to conceive, from what
has been said, that in traumatic gangrene it would be danger-
ous to wait until the line of separation be formed before we
amputate, because putrefaction is communicated without ob-
stacle, not only by contagion, but by absorption, or transuda-
tion from the part first infected to the rest of the limb.
Whatever, then, authors may say to the contrary, amputation
should be resorted to, as soon as the death of the part, and the
consequent loss of the limb, is demonstrated. The superven-
tion of gangrene on the stump is not to be feared as in spon-
taneous gangrene, in which the line of separation is not esta-
blished, hecause traumatic gangrene is only propagated by
absorption, and an affection of the different textures, which
swell in consequence of the continuity of vessels along which
the disease successively passes. In fact, amputation, done at
the proper place, arrests its progress and prevents a fatal ter-
mination of the disease : it destroys at once the propagation of
the gangrene by contagion, and, by cutting across the nerves
and vessels, relieves them from any fluids which may be stag-
nated in them ; their natural action is re-established, and the
parts are soon restored to a healthy state. The efforts of nature
are to be seconded by bark, wine, tonics, &e.” The Baron
Larrey supports his opinions by-the relation and notices of
several successful cases of amputation, in which the gangrene
was spreading when the operation was performed. The theory
on which they are founded appears to me to be exceedingly
defective. He considers this humid or traumatic gangrene as
a deleterious principle, which is capable of spreading by infec-
tion or contagion, and is consequently irresistible ; whilst he
supposes, on the contrary, that the gangrene which arises from
cold *, when it reaches sound parts, becomes a stimulant, and
induces the vessels to act in order to separate the dead from i

* See his Memoir on Gangrene arising from Cold, tome iii, p. 60.
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the rest of the extremity. The parts immediately above those
actually struck. by the ball have received a very considerable
shock, and their sensibility is much impaired ; and, when any
actlion takes place in them, they will sometimes be found un-
equal to sustain it; and as the action attempted to be set up
is inflammation, the failure of support causes it to fall into
gangrene. It is, however, a failure of support, not from want
of power in the constitution, exhausted by a serious struggle,
but from incapability of the parts to maintain it. The extent
to which this debility of parts may extend is uncertain, and
the limits to the mortification must be so likewise, if left en-
tirely to nature: it is evidently a struggle on the part of the
constitution to reanimate the drooping powers of the part,
which are unable to bear the assistance attempted to be af-
forded them. Inflammation then precedes the mortification,
the limb swells, and has every appearance above the wound,
as the disease advances, of humid gangrene. It began as a

local disease, the part being simply unable to live, and nature

having received a shock, as I conceive, entirely through the
nervous system, and not by the absorbents, endeavours by
means of an additional supply of blood (as she invariably does
in every case of injury) to recover the parts in jeopardy, to
renovate their strength. If the parts are capable of bearing
this, healthy inflammation is established and the mortification
ceases. The disease is, from the moment inflammation is
established, no longer local, the constitution is beginning to
be implicated ; and, if the struggle be continued, it becomes

a case of mortification, dependent, according to my principles,

on constitutional causes. Nature seems to suffer in the de-
privation of the principle of life whenever she becomes sensi-
ble of the death of any part of the body, and in a greater pro-
portion than would seem to be commensurate with the supply
of that part in a state of health; she becomes weakened of
course more by the death of a part than by its amputation;
and upon a principle connected with life, which we cannot
explain, When the inflammation commences, the great point

!
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as the other; indeed every thing would tend to prove that

both are without the slightest foundation. The Baron Larrey

has hazarded a conjecture which seems nearer the truth ; for,
after having seen the end of the nose, an ear, the hat, the
sword, the great coat, and all parts of the body grazed, and
even carried away by cannon-balis, without these effects follow-
ing, it is impossible to conclude that either the wind of the
ball, or the electricity collected or generated by it, is capable
of producing them, -more especially, as the shot causing such
mischief has always been observed to be a spent ball, or de-
prived of the greatest part of the force with which it was im-
pelled. He says, “ a cannon-ball is propelled at first with a
rectilinear movement ; and if, during this part of its course, it
strikes against any part of the human body, it carries it away ;
but the ball, after having traversed a certain distance, under-
goes some change of motion in consequence of the resistance
of the atmosphere and the attraction of the earth, and turns on
its own axis, in addition to the direct impulse reeceived from
the explosion of the powder. Ifit should strike any part of
the body when the velocity with which the ball is passing is
greatly diminished, it does not carry it away, as in the preced-
ing case, but, in consequence of its curvilinear or rolling
motion, it turns round the part, in the same manner as a wheel
passes over a limb, instead of forcing a passage through it.
The soft elastic parts, such as the skin, and cellular membrane,
yield, whilst the bones, muscles, tendons, arteries, &c. offering
a greater degree of resistance, are either bruised or rug.ured.
If the ball should strike one of the cavities of the body, the
viscera suffer in like manner.”

The patient, after an accident of this kind, is brought

~ to the surgeon, sensible of having received a severe blow on
the part affected ; which does not show much external sign
of injury, the skin being often apparently unburt, or only
grazed, the motion of the part is lost, and it is insensible ; the
bone or bones may or may not be broken ; but in either ease,
the sufferer, if the injury be in the [eg, is incapable of putting
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the vessel. Two inchies below this, the posterior tibial and
fibular arteries were completely torn across, and gave rise, in
all probability, to the extravasation. From this dissection it
would appear (and I have observed the same thing take place
in others), that the internal parts were not entirely deprived of
life by the blow, or the popliteal artery would not have been
closed by coagulable lymph, the blood extravasated changed
into a sanious fluid*, or the attempts at the formation of mat-
ter commenced ; but that they died shortly afterwards, without
much effort on the part of nature to prevent it. The death of
the part being soon accomplished, and almost without a struggle,
the constitution became less sensibly affected by it ; al:v:d, for
the first few days, it may fairly be considlered as a case of local
gangrene. When the operation was performed, the constitution
was certainly affected, but only in a slight degree, and the ope-
ration therefore succeeded, although the man died subsequently
from dysentery. The proper surgical practice in such casesis
to amputate as soon as the extent of the injury can be ascer-
tained, in order that a joint may not be lost. _Itis hardly neces-
sary to give a caution not to mistake a simple bruise or ecchy-
mosis for mortification. To prevent such an error leading to
amputation, the Baron Larrey has directed an incision to be
previously made into the part, and to this there can be no
objection.

In order to meet the whole of this question fairly, it is
necessary to notice gangrene taking place from wounds by
musket-balls, which cannot, by the shock which they cause, or
the force with which they are impelled, deprive the part of
life. When gangrene oceurs, then, from a wound made by a
musket-ball, it must be in consequence of having divided the
great vessels and nerves, or from inflammation running on
to excess in persons of unhealthy habits. The latter state
alone will al present occupy our attention, inasmuch as I do
not consider it as a local disease, but dependent on constitu-
tional causes, and therefore not cuming within the limits of the

* OfF this there miay be some doubt.
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however, is rapidly extending towards the trunk of the body,
without any hope of its cessation, the operation is to be tried ;
for it has certainly succeeded where death would, in a few
hours, have ensued. Under these circumstances, the nature
of the operation, and the reason for doing it, should be clearly
understood by the friends of the patient before it is per-
formed. I may add, that where the constitution was bad, T
have always failed either in amputating on the approach of
gangrene, in the hope of avoiding it, or when it had apparently
ceased. :
In hot climates, if a cannon or grape shot were to destroy
so effectually as to cause the death of the parts injured to a
considerable depth, and gangrene appeared to spread with
little preceding inflammation on the third or fourth day, and
especially if this injury were near the trunk of the body,
amputation would be advisable; for 1 do believe it would
rapidly extend, and the line of separation would never be
formed, as I have seen in several cases of this kind, which
terminated fatally in forty-eight hours after gangrene had
commenced.
In the first edition of my work on Injuries of the Extre-
mities, I described another species of gangrene, ‘which bad
been but little attended to, and which is more purely loca
than any which have yet been noticed.
A soldier may receive a flesh wound from a musket-ball
in the middle of the thigh, which passes through the limb
apparently without injuring the main artery; or, it ma
pass close behind the femur, where the artery turns to the
back part of the bone; or it may go through the middle
of the bone, from behind forwards between the condyles
the femur into the knee-joint, and the patient shall wa k-
to the surgeon with little assistance, be superficially dress od,
and, in many cases, considered slightly wounded; yet th
femoral artery and vein in the whole of these cases, and, in=
deed, in many others, may be wounded, or cut across, ¢ (
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is fever. In the course of a few hours, the limb swells to
the calf, is very painful, tumid, yellowish, and streaked
with bluish lines, the swelling visibly extends, it passes the
knee, the patient expresses much anxiety, becomes delirious,
and dies. During the first few days, where there is no very
evident sympathy of the constitution, I consider amputation
will be successful, if performed at the spot where the ves-
sels are wounded ; and 1 recommend it to be done as soon
as the death of the toes and part of the foot indicates the
defect of the circulation. If this stage should have passed by,
and the ganérene has suddenly begun to extend, I would refer
to the original wound; if it is above the knee, I would am-
putate instantly ; for, although it may at this period be un-
successful, the patient has a chance of living, which he will
not have if he be neglected. If the gangrene should have
already extended as far as the wound in the leg or ham, with-
out much constitutional affection, it will probably stop there ;
and the line of separation will be formed, which should be
awaited ; but the patient. will have little chance of escaping
with life.

Having lost all the cases of gangrene ‘succeeding to
wounds of arteries, and other cases of greater injury, in
which it supervened on the third or fourth day without much
previous inflammation, I began to think it an error to wait
for the line of separation, when there appeared but little
prospect of its formation. Tn two cases after the battle of
Salamanca, in which I had reason to think the 'gangrene was
of this kind, I amputated with success; a third died after
amputation, but not of gangrene affecting the stump; and
the fourth and fifth, which I left for the appearance of the line
of separation, on the cessation of the gangrene, very m
died. This practice, in cases of severe injury after g
shot wounds, has succeded in the hands of others, even in
England. - RS

There is a great peculiarity in this species of morhﬁ:: '
which is, that at the same period the two states of humid and
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bearing upon the case of the other, and so far from being si-
milar, as to be preciselv the reverse ; and I invariably establish
it in my lectures as a demonstrated fact, that the theory of
the cure of aneurism can in no way be applied to the treatment
of wounded arteries, without the greatest error being com-
mitted. I am obliged then, in justice to myself, to reiterate
my observation, and to confirm it by saying, that I have
never seen a case in which the popliteal artery and nerve
were divided, without mortification following as a necessary
consequence. 1 do not believe a case of this kind ever did
occur without it; and I am, I conceive, fully authorized to
put my positive experience against any negative opinion, until
cases, in which gangrene did not take place, are adduced in
support of it. I have made exceptions in favour of the
upper extremity; but Delpech states, that mortification has
almost always taken place when the nerve accompanying the
axillary artery has been included in the ligature*. o
I beg to be understood as making these observations on
that part of Mr. S. Cooper’'s work alone, which relates to
wounded, and not diseased arteries; for, in regard to the
latter, sounder or more truly surgical opinions are not any
where to be met with, and, therefore, ought to be duly ap-
preciated. ; ' -
A mortification, very similar to this, occasionally takes
place in the feet of persons suffering from typhus fever; but
essentially different from the dry gangrene affecting the feet
of old people and voluptuous livers, which Mr. Pott has de-
scribed. - During the winter of 1812-13, typhus fever, in a
very concentrated form, made great havoc in that part of
the army which was cantoned in the north of Portugal,
where the troops were badly fed, clothed, and lodged, and
especially among the reervits. In many of these cases, the
feet were lost before it was known they were affected ; and I
have a foot, given to me by my colleague, Dr. Charles Forbes,

* Précis des Maladies reputées Chirurgicales, tome i, 98,
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opinions as to cold being stimulant or sedative be thoroughly
understood.

The stimulant effects of cold, in the sense in which it i
generally understood, extend no further, properly speaking,
than when the;? exert a beneficial influence on the human
frame, although it cannot be denied, that the continued ap-
plication of cold, in a moderate degree, may act as a stimu-
lant, and cause an increased and dangerous action in a part
long after the cold has ceased to be applied; and this effect
will follow the application of cold, which has been augmented
to a degree in which its stimulant properties are not percep-
tible, and it appears to act directly as a sedative. Hence the
difficulty of deciding on the limits to be given to the stimulating
and sedative properties of cold.

The symptoms and appearances attending the application
of cold, or the abstraction of heat, are well known, as far as
this abstraction is agreeable to the system, and produces
healthy and renovating effects on the constitution. I shall
only consider the effect of cold in a greater degree, as re-
lating to my present subject. The human body enjoys the
singular property of being able to resist cold and heat (in the
common acceptation of the words) in an extraordinary degree,
provided that the augmentation or abstraction of heat be
made in a gradual manner, and the temperature of the body,
during the augmentation, is increased but three or four
degrees beyond the natural state, or about 98 of Fah-
renheit. Instances are related of persons exposing them-
selves to a heat of 200 degrees for several minutes with im-
punity * ; and by habit, persons can be brought to bear intense
cold for a certain time without detriment. We find this to be
the case in Russia, in North America, and other parts; but
there 1s yet a degree of cold which neither man nor other
animals can resist, and we find that all living creatures retire

* See the observations of Sir C. Blagden and Dr. Fordyce, Phi]..
Trans. and Rees’s Cyclopaedia, article Cold.
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cold locally, at this low degree of temperature, combined with
the rapid exhaustion of caloric, are the deprivation of the
sensibility and ecirculation of the part in so sndden a manner,
as to be unaccompanied by the consciousness of the patient,
further than, on attempting to move the part affected, he
finds himself incompetent to do it, and on inspection perceives
that it is of a dead white colour, very much resembling that
of a tallow candle. If he should have a ring on a finger
affected, it will fall off from the shrinking of the par't. If the
exposure be continued, the whole limb assumes the same
appearance, the patient sits down, feels benumbed all over,
lies down and dies. After death the body becomes so stiff
that it may be sawed, but cannot be cut, yet does not change
colour ; no reaction, no mortification has taken place, but the
death of the whole from the general deprivation of life. If
a part of the body only be affected, the arteries of that part
contract from the first, the veins are not dilated, as they
are after the moderate application of cold, but are dimini-
shed ; whilst the blood retires into the larger and deeper
vessels, where it becomes congealed. When a limb has
been fairly frozen in this way, I do not believe it can recover
without suffering great detriment, and if it should have been
frozen for an hour or two, T do not believe that recovery is
possible. The limb will mortify. The stories then related by
Richter and others, of recovery from a generally frozen state
of the body, are either fables, or great exaggerations. Itis
possible they may have been, in truth, nearly.in the same
state as the lad whose case is described by Dr. Kellie, in the
first volume of Dr. Duncan’s Medical and Surgical Journal.
He says, ‘* When we arrived he was stretched out befere the
fire on his back, with very little appearance of life ; the whole
body, with the exception of the face, which was well coloured,
was of a deadly pale appearance, and very cold. The powers .
of sensation and of muscular motion were completely sus-
pended. The head and limbs, perfectly flexible, fell lifeless
to the ground, from whatever position they were raised to;
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This is clearly a case of death from the effects of a cold wind -
on the lungs, not from absolute cold. If it be said to be from
cold, as well may a person caught in the desert of Arabia in
a Siroc wind be said to die of heat, or that he is burned .
to death, . : '
Maupertuis, during a winter residence at Tornea in Sweden,
found that the spirit of wine in the thermometer froze, and
that when the door of a warm room was opened, the external
air, on rushing in, immediately converted the vapour of thei
breaths into whirling clouds of snow. At this time they felt as
if their breaths had been rent asunder. They were every mo-
ment startled and alarmed by the loud noises, which the burst-
ing and cracking of the wood by the cold occasioned in every
part of their houses. They saw several persons who had lost
legs and arms from cold ; and if Maupertuis had been exposec
out of doors, he would have found more injurious conse-
quences follow its external, than what may be termed its
internal application; that is, he would have certainly beer
frozen to death. :
When cold of the intensity of from 45 to 50 degrees below
the freezing point is applied without a high wind acting or
the body at the same time, or ouly in a moderate degree, the
effects of it are often more general than local ; and the account
given in the second volume of Dr. Hawkesworth's edition o
‘Cook’s Voyage round the World, the effects produced on Dr
Solander and the late Sir J. Banks, is applicable to every case
of the same kind. :
<« At the time when Captain Cook lay off Tierra del Fuego
Mr. Banks (late Sir Joseph) and Dr. Solander, with othe
ten men, went on shore, with a view to penctrate as far as
they could into the country, and to return that evening.
After various hardships, and after having travelled th yugl
swamps for a considerable way, the weather, which bad been
very fine, became gloomy and cold, with sudden blasts of a
piercing wind, accompanied by snow. Before they had ac-
complished their object, the day was so far spent that it was
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Of the three that were left in this situation, it is sufficient to
say that only one survived, and that he too seems to have
been preserved by leaving his charge, coming soon to join the
company, and by partaking of the benefit of their warm fire.”
When the cold in North America attains to this degree of 1
intensity, the sentries on duty do not become frost-bitten, unless ‘-
there be a high wind, but they become affected with such a
degree of torpor or sleepiness, that they cannot resist the im-
pulse of standing up in the sentry-box, which they are.for-
bidden to do, because the instant they do so they fall asleep,
and are frost-bitten or frozen to death. To prevent this, the
sentries are relieved every half hour instegd of standing thﬂ,
usnal time of two hours ; and whenever they feel this propen-
sity to sleep coming on, they are ordered to give the alarm,
that they may be relieved, and additional communicating
sentries are placed for the purpose, or the corporal of the
guard visits each sentry every ten minutes. Proper instruc-
tions are given in case of accident; and although sleeping on
sentry is the greatest crime a sentry can be guilty of, except
deserting, no officer would think of punishing a man who fell
asleep under these circumstances.
Dr. Thomson says, page 624, It is doubtful, however,
how far the state of sleep is the necessarv consequence of
simple exposure to cold ; or at least, what other circumstances
besides cold are necessary for its produciion, since this expo-
sure may be made to an intense degree of cold, for a consider-
able length of time, without sleep being induced.” He
instances in support of this opinion, the cases of Elizabeth
Woodcock, who was buried in snow for eight days, near
Cambridge, in 1799, and remained sensible the whole time;
‘ami some sailors, who were shipwrecked, and were kept
for twenty-three hours in the water at a very low temperature
without being drowsy ; but neither of the facts bears on the

* When the cold is so intense as I hm:e just described, or the the -
mometer is at 45 degrees below the freezing point, water freezes before
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mortification. There was some time back in the Detachment
Hospital at Chelsea, in charge of Mr. Burmester, a man, born
in Hindostan, of anative woman, but an European father, who
had actually lost his feet from cold in this country, and whilst
in regimental hospital. His feet became at first benumbed, and
swelled ; and, after several days, it was discovered that they |
were black and gangrenous; but from such an occurrence
being unsuspected, too late to afford relief.

Cold applied in a more moderate degree, does not cause in
a direct manner the part to be frost-bitten, so as to assume the
dead white appearance I have described, or to become seuse-
less and motionless ; the persons affected are capable of
moving about, and of resisting the effects of cold, although
incapable of sustaining those produced by a sudden change of
temperature. They are nearly in the state of those who ha?e |
been frosi-bitten, and who, after having partially recovered,
are too suddenly removed into warm rooms. It is the effect i’
of the application of a more moderate degree of cold, for a |
greater length of time, exhausting thereby the powers of the
part, and rendering it incapable of supporting any reaction "
which may afterwards take place. The case of Elmaheth‘
Woodcock, alluded to page 146, is of this kind; and tha*l
French army, after the battle of Eylau, suffered in the same
manner. During the continuance of the cold, the troops
moved about and felt little inconvenience from it; but as soon
as a thaw took place, reaction commenced ; the vessels became |
distended with blood, which they were incapable of cimulaﬁng‘%’
the limb assumed a livid hue from the congestion, became
tumefied, black, and fell into a state of mortification, which
at this time was local, but which after a short period w 1
become constitutional. b

From these premises I consider myself authorized to con- |
clude legitimately, that intense cold destroys the vitality of @ |
part without any reaction taking place ; but that cold, applie 11
in a more moderate degree, only impairs the vitality of a part,
yet frequently to such an extent, that it is unable to exist,
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The mortification of the foot was complete ; wine, bark, bre
&c. were administered, and poultices were applied. lTh
this treatment the separation of the foot was going ¢ --:’
and, on the 4th of February, the astragalus was loose am
partly detached. On the evening of that day, the inflamma
tion assumed a darker colour, and was attended by a burni
pain, which increased, and, on the 9th, mortification wi
spreading rapidly up theleg. He passed a restless night, wa
at times delirious, and covered with perspiration, pulse feeb
and very weak, tbe tongue brown and dry, suffered mu
from thirst, and begged to have his leg cut off. The oper
tion was performed on the 10th, above the knee ; he lost litl
blood, and observed, shortly after the operation, that he fi
more comforteble than at any period since he was frost-bitte
On the 26th of the month, the ligatures had all separats
the stump was healing fast, and the man was sent to Engl
in the Bedford man of war. : i

I may here be permitted to' confirm the old remark, tl
gangrene often takes place without sufficient apparent ."
ceases in the same manner, and as readily recurs. The o
nosis, in every case, should then be very guarded, untll
mortified parts are completely separated; and even ~'-
should not be too confidently given as to the certamty ) 1
future non-appearance. 1S

Gangrene from pressure is by no means an unfrequent
currence after wound§, in consequence of confinement '
I have known many cases lost by it when the wounds wi
going on in a favourable manner. Tt generally occurs f
weakness of part, sometimes from the stimulus of the uri
which, in cases of paralysis, is capable, when combined with ps
sure, of inducing it in a few hours. The part pressed or .
looks red, then black, and dies, with little surrounding infla
mation. No application that [ am acquainted with is of any
use in arresting its progress, unless the pressure be rer '
and the part kept dry, and a cushion made with a h
to receive it, when the mortification will cease. I h ,-
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No. III.
Weekly Report, Letter A Division.

Toulouse, April 21st, 1814.

The Caserne de Calvete, or Lefter A Division, has been
only one week established, and contains chiefly the wounded
of the 4th and Gth divisions, who suffered in the actions near
this city, on the 10th instant. The total admitted is 470,

of which number nineteen have died: eight proved fatal

almost immediately after their being brought into hospital,
and no minutes of their cases were preserved; of the re-
maining eleven, two were cases of mortification superven-
ing on compound fracture; two of tetanus supervening on
wounds of the lower extremity ; two amputations of the thigh,
one performed on the field and the other in hospital ; three
were wounds penetrating the cavity of the thorax; one a
wound entering the abdomen ; and one a wound of the spine.
The number of amputations in hospital amounts to near
thirty ; and with the exception of three or four, in which there
is unhealthy action from constitutional irritation, they are duing'
remarkably well; three amputations only have as yet been
performed since the establishment of the hospital ; no shoulder
or hip case whatever has presented itself. |
There are twelve cases of injury of the head; in all of
them there is either fracture, or denudation of the bone; in
one instance only has it been necessary to use the trephine ;
two cases have required extensive dilatation, and the re-
moval of loose and depressed portions of bone ; one terminated
fatally ; the other is apparently doing well ; from the insidious
nature of this species of wound, the most marked attention is
required to be paid to the state of the pulse and bowels, and the
antiphlogistic plan is rigidly pursued with the whole of them.
The wounds of the thorax are numerous; in about twenty
cases, musket-balls have passed through, or lodged within the
cavity ; in three of them an unfavourable termination may be

e e
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April 10 to May 16, 1814, inclusive.
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Diseazes and State of Wonnds .m E .m .Wu.a .mw H .m Mm HnEE.rn.
on Adinission. : S m e .WM mw = s - i
1=z |8 [ = |£2§ _
: Two died the day of admission ; one after being trephined : the remaining three
Head ...... s — 12|12 — | Z| 6| 4|lto 2 from inflammation and suppuration in the substance of the brain: in the
.q.__rnﬁrm_ﬁ..munur.z. was more or less fractured. ek
. Three di day of admission ; many of the remainder were complicated
Thorax ... —|2%6|26(—| 5/14] 7 ]1to2 other severe inu”...:__m. : 4
ADAOMIEN «avunnseiisnessvnnre — 10|10} —f 2] 7| 1[2t03 Hw_uﬂ, nhﬂ— the day of _nnEmmmm_E__. e s,
. |3 Inall there was paralysis of the lower extremities ; one died on the eig a
Wounds of the Spine ... — | 3 3| —|—| 3[—|lto]l w second on the &quumnu._r and the other on the E.n.wmir day.
Two were admitted in a state of mortification, and died on the seventh day ; one}
Wounds of Joints ...oeuee] — | 16 | 16 | — | 2| 4] 10 |1to4d died after amputation ; the fourth was a wound of the hip-joint, not admit-
- ting of amputation. E _".. e
wt n two amputation was performed very high on the thigh, after con bl
Compound Fractures .... HB|B|—] 2| 7|16]lto ww_ w \ rﬂﬁaﬂwnﬁhm a third was ﬂmalm.m_ off .v_w* pneumonia. 3 . EE. eu
g . n one case there was secondary hamorrhage ; the remaining three
AMPULALIONS <vvvvvveesernss —|26[26| —116| 4] 6 1eossl3 " Succee there was secon: . . : e
GeneralWounds (severe)| — |270 |270 | 36 (212 | 8 | 14 |l to 34| Five were cases of tetanus supervening on wounds of the foot.
Ditto, Ditto (slight) ....| — | 82 | 82 | 70 | 11 1 | — |l to B2] This was a case of enteritis.
Totali, . i... — |470 470 106 |252 | 54 | 58 |1to8 | e Ve LR
S : Total ¥ e 4l - Under
econdary Operat ons. Number, | 1ied- ischargedlp o ment. Remarks,
Trephine ......ccccoorvimniennennns 1 1 -— —_ Died twenty-four hours after the operation.
Amputation, Upper Extremities] 6 1 _— 5 Attacked with bilious fever the day after the operation, died on the seventh day.
In one amputation was performed after the tetanus had vecurred : two were am-
Ditto, Lower Ditto ......eceve... 9 k! — 5 putated very high in the thigh, the femur being broken, and the artery having
given way : the remaining one sunk under bilious remittent fever.
TOfliaiansens 16 fi — 10 . o

Five cases of tetanus occurred : in one, the cold bath was the principal remedy ; in the second,
and pulv. ipecac. comp. were used ; in the fourth case,
and bleeding were adopted : the result in all was fatal.

amputation was performed ; in the third, the warm bath

opium and ether in excessive quantities were exhibited; and in the fifth, the tinct. digitalis
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The circulation of blood through it continues, as far as can be
observed, perfectly unimpaired, although the size of the ves-
sels appears to be diminished ; the pulse of the affected side
not being so strong as that of the sound extremity. The limb
is shrunk, the muscles being greatly diminished, the deposition
of fat comparatively trifling, and the skin loose. The tempe-
rature is always lower than that of the sound limb by several
degrees, and the change from heat to cold, or the reduction of
it, is more readily effected. The power of resisting heat or
coid, which is inherent in a natural state of the human body
in an eminent degree, seems to be nearly destroyed, and the
sufferer is in danger of being scalded, or frost-bitten, from ap-
plications which preduce no unusual effect on parts in a healthy
state. 'The circulation in the smaller and capillary vessels is
of course easily obstructed, although the arteries and veins
perform their functions, in consequence of a vitality or power
they possess independently of the usual and common nervous
influence sent to the limb by the nerves belonging to it.
Whether this be aided by the ramifications of the great sym-
pathetic, which Chaussier and Ribes have described as accom-
panying the arteries to their extreme branches, I know not;
but it would seem to be insufficient, from whatever source it
may be derived, to maintain the several smaller vessels in all

.n.?__'

o

.l

their integrity, inasmuch as they are incapable of supporting

the application of stimuli, mechanical or chemical, and of
acting in their usual manner when in a perfectly healthy state.
The process of inflammation is not carried on in the same way
as in health, it more rapidly passes over the adhesive stage
and runs on to the ulcerative; it is not, however, so prone to
pass into the gangrenous state as in paralysis from internal
causes, from which, in this particular, there is a considerable

difference. The absorbent system seems also, like the san-

guiferous, to be in a great measure independent of the nerves
going to the part, and its functions to be performed with re-
gularity. It is possible, indeed almost evident, that the duties
of this system are much diminished, and probably in due pro-

L3
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When there are several nerves supplying different parts of t_'
a limb, the DIvISION of one of the trunks produces no for-
ther inconvenience than that which arises from the loss of sen-
sation and motion in the part to which the ultimate ratniﬁ-l.._ 4
cations are distributed. 'This is particularly the case in the arm,
to which several large branches are sent, one of which may be
divided without causing any affection of the rest. It also
seems possible, that, in such cases, the nerve may be regene-
rated, although it is an extremely rare occurrence after a
gun-shot injury. A soldier, at the battle of Albuhera, re-
ceived a ball on the inside of the arm, which divided the ulnar
nerve, and caused an immediate paralysis of the little, and of
one side of the ring finger, which remained a permanent ina-
bility. Another soldier, of the 48th regiment, received a
similar wound on the same day, and affecting the same parts.
The nerve, it would appear, was not however completely di-
vided, although it must have been nearly so, for he sufferec
considerable pain at first in these two fingers and in the hand:
this, however, soon subsided ; and four years afterwards, whern
I accidentally saw him, T found that he had recovered the use
of his fingers, although he complained of the want of power
in them, when compared with their former state, and their
liability to suffer in a greater degree from any considerable
change of temperature.

Wounds or injuries which do not entirely divide the
or branch of the nerve, are attended by symptoms and
quences of a much more important nature, which may be
considered as local, or general: local, when affecting
nerve or merves immediately injured ; and constitutional
general, when by sympathy, or continuity of disease, othel
nerves and other organs of the body become affected. e

A soldier received, at the battle of Waterloo, a wﬂhnd-rﬁ'
the buck part of the thigh, which stunned him at the moment,
but was shortly followed by considerable pain, not in the part
actually injured, but on the outside of the leg below the knee, |
in the sole of the foot, and in the toes, ~This pain gradually
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of the belly of the biceps flexor cubiti muscle. The wound |
itself gave no more pain than is commonly felt, and healed in
the usual time. He suffered greatly, however, from pain md
the thumb and fore-finger, and to a less extent in the second
finger, but with increased violence on the back of the hand,
which was sometimes intolerable, of a burning nature,
ways present, although frequently increased by paroxysms,
and particularly so on any change of the weather. This
pain prevented his sleeping, and was a source of continual
distress. The thumb and fingers were powerless, and nearly
insensible to the touch. The parts affected were rather swelled,
and were frequently in danger of being frost-bitten, from a
moderate degree of cold; and of being scalded from the
application of hot water, which the other hand could bear with
impunity. This gentleman is now much better, 'but a twelve-
month elapsed before any amendment took place, and during
that period he suffered an aggravation of the pain, uneasiness
and swelling of the hand, which his physician in the count ;
conceived to be an attack of rheumatism.

An officer of infantry received, at the same battle, a wound
from a musket-ball, nearly in the same place, which was fol-
lowed™ by similar effects, and has taken the same course.
Both these gentlemen have obtained pensions ; and there can
be no doubt of their deserving them, although they are not
incapacitated from doing their duty as field officers. d

A private soldier, after the battle of Vimiera, came under
my observation, with a wound from a musket-ball, as nearly
as possible like the two former, and who, when I saw him, we
suffering in the same way. These three cases show the effect
of an injury of a nerve in a more remarkable manner than the
others, inasmuch as it is not the nerve actually supplying the
part affected that is injured, but one only in communication
with it. The radial, or median nerve accompanying the bra-
chial artery, supplies the thumb, fore and second fingers, and
one side of the third, whilst the muscular, or spiral nerve,
which must have been the principal one injured, is only par-
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nies, he observed, were insufferable, depriving him of sleep,
and the enjoyment of his food, for which he had sometimes
an appetite. He declared himself incapable of enduring it 4
longer without some relief, and earnestly requested the

removal of the arm. Before proceeding to any operation, T

recommended him to try the effect of the warm and 'Fapnulf
baths, anodyne embrocations, &e.: but from none of th
he experienced any alleviation of his sufferings. ‘Tl

“The symptoms were sufficiently clear, I conceived,
lead to a correct prognosis. The part wounded, the nature
of the pain, and its course from the fingers, with the exception
of the little one, indicated the affection to be in the radial nerve.
The increased paiu, attendant on the act of pronation, fur-
ther corroborated that supposition, from the pressure of the
pronator teres on the merve, in its passage through that
muscle. The man said he had profuse bleeding after receiving
the wound, yet the pulsation of the radial artery 1 found
to be as strong as in the other arm. It was difficult to suppose
the radial nerve wounded and the humeral artery to escape:
such, however, proved to be the case.

“I proposed to my patient the possibility of saving the
limb, and relieving the pain, by cutting down upon the nerve,
and removing a part of it, above the wound ; which he wi
ingly consented to; but observed, that he would rather have
the arm amputated at once, than run the risk of a second
operation. <

“In a consultation which I held with my colleagues upon
the case, when we considered the chance of failure, together
_ with the injured state of arm, and contracted elbow-joint,
we determined on the propriety of amputation. I
ately performed this operation, and with instantaneous relief
to my patient. He was discharged cured in ‘three weeks
having in that time rapnd}y recovered both his health &
strength. iy

“On dissecting the arm, I traced the radial
through the wounded parts ; it seemed to be blended 'l'ltll
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not hold a pin betwixt the finger and thumb, to save her life.
The finger appeared of its natural form, and no change could
be perceived in it, except a light red spot on the skin at the
point. B

“ The nervous paroxysms usually attacked her two or three
times a day, and one of them always came on at the time of her
rising out of bed. During these attacks the pain extended along
the finger to the back of the hand, and between the two bones
of the fore-arm, darted through the elbow-joint, stretched up
the back of the arm to the neck and head, producing a sensa-
tion at the root of the hairs as if they had become erect. To
these feelings succeeded a dimness of sight, and the pain af-
terwards went suddenly into the stomach, followed by sickness
and vomiting. She had constantly the feeling of a lump in
her stomach, and always vomited after taking food or drink ;
her flesh, too, was much wasted, and she had become ex-
tremely feeble. :

““ During her illness, various cooling and astringent Iutmnl
were used without any benefit, and seven months after the ae-
cident, three incisions wore made in the point of the finger,
which gave excruciating pain, but from which she received
not the smallest benefit. :

“ As well from her own suggestion, as from the opinion I
had formed of the disease, it was agread on to amputate the
finger, and accordingly this was done in the usual manner a‘t
~ the second joint.

“On carefully dissecting the finger, no change could be
detected in the structure of the nerves. , '

“No sooner had she got into bed after the operation,
than she experienced a remarkable difference in her feelings:
the sensation of a lump in the stomach, and sickness, which
she had so long felt, immediately subsided, and in half an
~ hour after the operation, she said that she felt for the first time
as well as she had done previous to the accident, except merel'j-
a slight pain in the stump, A

““ The greater portion of the wound healed by adl:eamnr,
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has always extended up the arm, but in much less degree, and
never so far as to approach the part actually injured, in which
the patient has never suffered any inconvenience. The mo-
tions of promation or supination have been accomplished at
the will of the patient, without much inconvenience ; the mus-
cles of the arm have certainly been much shrunk and wasted,
liable to frequent spasms, and the fingers contracted, but by ne
means in the same manner as in the case deseribed by Dr. Den-
mark.

It is a question, deserving of very particular attention and
inquiry, whether the pain in all these cases is actually felt in
the part to which it is referred, or not! although to some per-
sons it may appear very easy to reply, more especially as
there seems to be in most of them, during an increase of
pain or distress, a greater flow of blood to the part. It must
be recollected, that many who have had their limbs amputated,
suffer for years; and some of them constantly from pain,
which they say is in the part they have had removed ; if, for
instance, the leg has been cut off below the knee, the pain is
felt so strongly as if in the ankle, that they cannot refrain,
until after a moment’s recollection, from putting their hand
down in search of the part; and this pain is often so into-
lerable, that the person is actunally obliged to move his stump,
as he would his leg, if he had it, in order to try if that will
give relief. In a case of this kind after amputation, there
can be little doubt, from its continuing for years, that it
occurs from undue pressure on the end of the nerve, a portion
of which formerly supplied the part to which the pain is now
referred. A wounded nerve may be placed, from the granula-
ting and cicatrization of the wound, nearly under the same
circumstances, and the pain may be not only brought on in a
very great degree, but kept up by them. It appearsto be
well ascertained, that the pain accruing from a wounded nerve
is not so severe on the day of the injury, as it is some days
afterwards, A nerve that has been completely divided, seldom
causes any inconvenience, except after amputation’; yet it

il
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away in consequence of the rotting of the silk or material of

-

which it is composed. A large thick ligature will not readily

break at the knot, a small one often does when much force is

used. In the case related hy Dr. Hennen, the ligatures were

very large, and therefore were, as far as concerns the nerves

included, favourable to the successful result. By leaving liga-
tures on nerves to the operations of nature, it is understood

that they are left to decay; when the hold acquired by the

noose being lost, they slip by the side of this bulbous extremity,

which the nerve has acquired, and are withdrawn. 1 have
known a ligature remain for nearly two years.

Wounds of nerves, causing very distressing symptoms, can-
not always be so directly traced to the immediate seat of injury,
or nerve affected ; and many alarming symptoms often arise,
both locally and generally, which can only be attributed to
the communication of derangement from one branch, or one
trunk of a nerve, to another, and so on in continuation to the
brain, from whence again other parts are affected through the
medium of the nerves by which they are supplied *.

An officer of light cavalry received a wound from a mus-
ket-ball in the back part of the right thigh, near the trochan-
ter major, which lodged, but which from its direction, as far
as it is apparent, does not seem to have injured the great sciatic
nerve. The wound healed in the usual time, but he found
the affected limb much weaker than the other, and liable
at times to suffer from intolerable pain, although it has never
been deprived of sensation or motion. 'The pains are brought
on by any exertion of walking. He cannot ride a horse that
is wide in the back, or expose himself to any inclamelicj of

* Stumps are frequently subject to severe spasmodic affeetions, which
extend towards the trunk in the course of the nerves, and are often
productive of great alarm. Iknow one gentleman, who suffers very
frequently from them, and as I conceive from two causes, exposure to
cold, or derangement of the digestive organs; and he obtains relief
from the use of purgatives, and the application of leeches and warm
fomentations to the part, followed by the use of stimulants and nar-
coties.

& W
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pearance of the slit made by it, was supposed not to have
entered. It was discovered, however, some days after, flat-
tened and lying between this and the next toe, from whence'it
was cut out. Symptoms of inflammation, followed by great
irritability, ensued, and numerons spasmodic affections ren-
dered an attack of locked jaw very probable. Fortunately

the spasms, although extending from the foot to the head,

were more general, and this dreadful malady did not su-
pervene, as was daily expeeted. This officer came to Eng-
land, the wound healed, and the spasms, although general on
the whole of the affected side, gradually subsided, and he
was able to return to his duties. The toe continued extremely
tender, rendering him incapable of taking much walking exer-
cise ; he suffered from occasional attacks of nervous indisposi-
tion, his powers of digestion became a little impaired, but
upon the whole he continued in a tolerably healthy state until
after the peace succeeding the battle of Waterloo, when the
army was cantoned in France. At this period the spasms
were more frequent and troublesome ; the toe, and particularly
that part of the foot on which he trod, became so tender, as to
induce him to take means to prevent the pressure, but with
little avail : the whole limb was slightly diminished in size.
At this period I saw him;in consequence of a sudden increase
of the spasmodic affection in the muscles of the back of the neck,
mouth, and ' throat, accompanied by a sense of tightness,

constriction, and drawing of the head, which seemed to him

like the commencement of locked jaw, and the immedi:

ate forerunner of some mischief within the head. This pa-
roxysm subsided, and was followed by others; but as his
mind was relived from the fear of locked jaw or palsy, he be-
came more atease. 'T found that his digestive organs were'
much impaired, and that the general nervous distress fre-
quently followed, sometimes preceded, and sooneror later was
always accompanied by great uneasineéss of stomach. ' Attention
was paid to the digestive organsin an especial manner, but
his relief from nervous irritation has mot been commen-
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stance of the branches of several nerves becoming affected by
the same disease from communication, in like manner as the
arteries of a part enlarge, although furnished by different
trunks, when disease is fairly established among them; and
this sympathy by continunity deserves particular attention, and
in the treatment of wounded nerves may have a decided in-
fluence on the practice to be adopted, inasmuch as it is useless
to divide one ramification of a nerve, where several branches
of the same, or different ones, are affected. 1
Diseases of nerves of other parts of the body have the
same symptoms as when they have sustained an injury. I
have seen and know of several cases of affection of the great
sciatic nerve, the pain of which was referred to the fibu-
lar nerve, and the sole of the foot. In one, the patient always
traced with his finger the course of the fibular nerve, and then
complained of the sole of the foot. When the spasms were
severe, he could trace the great sciatic nerve ; and pressure in |
the course of the nerve, where it passes out of the pelvis, always
gave him great uneasiness. I conceived, according to the
opinion of Professor Chaussier, that it in all probability de-
pended on some low inflammation’ of the investing membrane 4
of the nerve, probably at or about this part, causing a depa-
sition of serum within it, which pressed upon, or otherwise ir-
ritated the nerve itself. "Whilst I was deciding in my own
mind, whereabouts, after cupping on the loins, I would apply
the moxa, a severe attack of erysipelas came on the hip and
thigh affected, and cured my patient. o
In similar cases, or even in some which have been more
severe, the moxa, blisters, and other stimulants have effected
a cure, even when applied to the part to which the pain is re-
ferred. Richerand* supports the opinion of Cotunnus, and
recommends a blister or the moxa to be applied immedi-
ately over and below the head of the fibula, where the nerve
passes out in a very exposed situation ; aud he relates several

* Richerand, Nosographie Chirurgicale, 4th edition, tom. ii. '
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« Tt was necessary, in this case, to produce the cutaneous
disease three times, at intervals of about a week, and it neve
extended beyond the upper extremity. i

« In some cases, likewise, of painful contractions of ‘the
large joints, which were unaccompanied by inflammatory
symptoms, or any remarkable change in the structure of the
parts, a similar mode of treatment has been attended with
complete success, after the common methods had been em-
ployed, during many months, without the least advantage.
I think myself warranted to insist on the cutaneous excitement,
with its concomitant appearances of tumefaction, and of an
eruption more or less extensive, as circumstances essential to
the obtaining of a cure in these peculiar affections of a nerve.
It is proper to mention in this place, that there exists a very
striking difference in the susceptibility manifested by the ski

of persons suffering from these complaints. In some patient
‘¢ is so irritable, that the concurring symptoms produced
the rubefacient appear in the course of two or three days:
whereas ten days or a fortnight may elapse before any heat,
redness, or tumefaction shall be seen in others; and, in g
few instances, no sensible change on the surface of the ski
nor any beneficial alteration, has occurred from a long-conti-
nued application of the liniment, composed of two ouncesanda
half of the oleum olivee, one ounce and a half of the oleum
terebinthinz, and one drachm of the acidum sulphuricum.” -' _

He further adds, © This mode of treatment is not appli-
cable to that diseased condition of the nerves, in which a con-
spicuous morbid alteration is discernible in their structure,
where little tumours, resembling noduli, are found in s ome of
the larger ramifications of these organs of sense, connected
with pain, lameness, muscular spasms, and sometimes
atrophy of the disordered limb. The existence of tumours
{hus situated, has been by noticed by different writers* ; bu

« Vide Medical Facts and Obs. 6th volume. See also Portal, pat.
Medicale ; the Edinburzh Medical and Physical Journal. - |
Mr. Crampton, of Dublin, has heen so good as to inform me, ‘that
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of relief, but the irritation has been transferred subsequently
to the spinal marrow and the brain.” |

Mr. Abernethy, in the second volume of his Surgical
‘Works, has made some observations on injuries of nerves, and -
notices some cases mentioned by Mr. Pott and Dr. Monro in
their lectures, in which the patients suffered distracting pain,
followed by convulsions, and he recommends the operation of
dividing the nerve at the part injured, with the view of re-
moving the disease. In the same volume, he relates the case
of a lady, who suffered from pain, resembling tic douloureux,
of the parts adjoining the inner edge of the nail of the ring
finger of the left hand, which occurred at irregular intervals,

and in general without any evident exciting cause. As the
pain increased, the disorder seemed to extend up the arm.
At the end of eleven years “ the pain of the part was intole-
rable ; and it extended all up the nerves of the arm; and this
general pain was so constant during the night, as to deprive
the patient of rest. The muscles of the back of the neck
were occasionally affected with spasms. The integuments of the
affected arm were much hotter than those of the opposite side,
and sometimes the temperature was so increased as to cause a
burning sensation in them.” Under these circumstances,
Mr. Abernethy removed about half an inch of the nerve going
to the part affected, being the inner side of the ring finger,
opposite the second joint. The painful affection of the nerves 2
of the arm still continued, though considerably lessened in ;i
violence. This pain continued occasionally about four months,
with varying degrees of severity; but the temperature of the ¢
skin was not hotter than that of the opposite side, as it had
been before the operation. At the end of nine months, the
general pains in the nerves had become very trivial, but sen- )
sation at the end of the finger gradually returned, nearly to
its natural state. The lady died, four years after, of disorder
of the digestive organs ; and Mr. Abernethy adds, * Indeed,
from what I have since seen of cases of tic douloureux, I
* am induced to believe that this disorder is as much constifu-
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experiments the dog perfectly recovered. Nineteen months
afterwards, he divided the nerves on both sides in succession,
below the pari where he had formerly cut out a portion of each,
and the animal died on the second day, having been, in the
whole of that period, in the greatest distress. If the nerve
had not been regenerated, the last division could not have had
the effect of destroying the animal. s -
Since this period, many experiments have been made on
the regeneration of nerves; and, although it is ‘admitted that
the portion regenerated is capable of transmitting the nervous
influence, it is still not supposed to be formed of real medul-
lary matter ; and there appears to be no doubt of its being,
1o a cerlain exient, of a different structure. Professor Meyer
(Bibliothéque Germanique, vol. vii) asserts, that the reproduc-
tion is more readily effected in some nerves than in others, that
it is more rapid in the tibial than in the ulnar, and least of all
in the sciatic. i dud
These facts prove, that, in animals, a portion of a nerve
may be regenerated in a short time; that is, of the par
vagum and great sympathetic in three weeks, and often in
a less period ; and rendered capable of performing in a satis-
factory manner the usual offices of the original part of the nerve.
It must be observed, however, th t these experiments have
been made on animals ; that there are no instances on record,
with which I am acquainted, where a portion of any nerve in
the human body has been regenerated in the same tima; or to
the same extent in any indefinite period of time; whilst the
cases and facts I have adduced prove, that the reunion or re-
generation of a nerve is a very diflicult process in the human
body, requiring years instead of weeks for its ancumplinhm&nh;

and in many instances never being effected. The conelusion
to be drawn from this is, that there is an essential difference
in the powers of reproduction in nerves, between the lower
animals and man ; and that experiments made on the former,
to elucidate other circumstances attending the nervous im-
fluence in man, ought to be received with considerable caution.
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tion would render him useful to himself and to society. It
should also be recollected, that when disease has taken place
spontaneously in a nerve, it is not possible to say how far it
may have gone, and too small a portion may be removed,

or the operation fail from its having extended to the surround-

ing branches. I have seen a disease of the popliteal nerve,
causing a tumour within its investing membrane, render am-!

putation necessary ; I have known a foreign substance irritat-
ing it to diseased action, require the same mode of relief;
and I believe, that, consistently with the true principles of

surgery, no other operation in such cases should be attempted.

It is very different where there are several nerves going to a

limb, or separating from the plexus with which they com-

municate, high up, or near their origin. In the upper ex-
tremity five nerves®, going to the arm, separate from the

axillary plexus, it may be fairly said in the axilla; and each
may be divided, or a portion of it removed, at or near that

part, if a necessity should arise for it. Lower down there
can be little or no difficulty in removing a portion of any of
them ; and this operation should be done, instead of that of
amputation. In the case of Henry Croft, Dr. Denmark pro-
posed it to the patient, and I think it might have suec-
ceeded, and therefore suggest, that in all similar cases,
whether of spontaneous disease or of accidental injury, it
should be done and found to fail, previously to amputation
being recommended. If it succeed, a part of the extremity
only will be deprived of sensation and motion ; and although
I do not believe the portion removed will be regenerated,
still a certain degree of sensation and motion may be reco-
vered, by means of the communicating nerves extending their in-
fluence beyond their usual sphere of operations. I have shown,
in three different cases, that an injury of a communicating
perve is capable of affecting a part to which another nerve is

* Seven nerves are given off by the axillary plexus; but T have
not thought it necessary to notice them, or any communicating nerves
from the chest.
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ences between the two injuries may arise, I will wlnamtlumih
to suppose, in consequence of the patleut being in a bad
state of health, in the one case, viz. of injury from bleedin
whilst, in the other, he is generally in a state of sound hea
at the moment of injury. - '
I am quite aware of the great similarity which exists
between locked jaw and those spasmodic affections dependent
on injuries of nerves; yet there is something very distinet
in the affections, which I cannot explain, and therefore shall
confine my present observation to the remark, that, if my
opinion were required as to the probable occurrence of locked |
jaw in two cases, in one of which a nerve was certainly in-
jured, and in the other there was reason to believe the nerves
were no further affected than in a common injury, T should
unhesitatingly declare, although the patient showed the same
signs of approaching spasmodic affection in both, that the
latter person was in greater immediate danger of locked
jaw, and all its dreadful accompaniments, than the other; an ;
this observation, although it may be incorrect, has not been
lightly made. :
As far as 1 have been able to obtain information, these af-
fections after bleeding are by no means numeious ; and, when
compared with the number of persons who are bled, are ex-
tremely rare, and may, according to my ideas, be divided
into two kinds; as dependent entirely on local injury, or on
general derangement of health ; which will account for the dif-
ference of success attending the treatment by operation. It is
well known, that, in many instances, division of the nerve, or
the removal of the integuments at the seat of injury, has aﬁ"
fected an almost immediate cure; whilst in others it has fai
the spasms shortly returning, and only subsiding in the w
of time. In a consultation on a case of this kind with which I
am acquainted, the opinions of several eminent men were
equal, for and against an operation. It appears, therefore,
very desirable to arrive, if possible, at some conclusion on the
subject ; and, from such observations as I have been able to
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producing any serious eruption, which, in cases of injury, T
have not found beneficial, although I believe it to be so in
cases of spontaneous disease. After the friction has been con-
tinued for a quarter or half an hour, thesame part should & _
rubbed with an ointment composed of hog’s lard and as much
opium as it will conveniently bear, or the tinct. opii may b
applied to the part on cloths frequently changed, or
extracts of belladonna, opium, or hyoscyamus smeared upon
it ; all of which seem to be very efficacious in allaying
and procuring rest. The limb must be carefully prote
from any great changes of temperature.

After the patient has recovered in a considerable degree,
he will frequently experience a recurrence of the spasms, with
apparently increased violence, which 1 have found to be
generally caused by some personal imprudence, or sudde
exposure to cold. Cupping on the loins and nape of the
neck, according to the part affected, I have found exceed-
ingly serviceable: in some of these cases acting like a charm,
and with the aid of a purgative removing the additional
inconvenience which had supervened. An officer received
a shot through the knee-joint at the battle of Waterloo, a
escaped without the loss of the limb; but suffers ;
great lameness, pain in the part, spasms in the thigh, and a
want of sensation in certain places, indicating, also, the lesion
of somenervous filaments. He applied to meashnrttinm&in@ |
in consequence of the nervous affection of the limb not onl;
becoming more painful, but apparently inducing the
kind of uneasiness in the other thigh, in places mrrenpnndini
to those of the affected side. I directed him to be cupped on
the loins to the amount of sixteen ounces, to be purged
smartly, put into the warm bath, and an opiate given gt
night. The next day he was perfectly well. |

In addition to the practical conclusion to be deduced from
these observations, there are, I apprehend, some points of 1l
|

importance with reference to the temperature of animals, or
the evolution of caloric, which deserve attention, and which
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intercostal, or sympathetic, which, as Ribes has shown, send
branches along with the great arterial trunks to the extrer
parts, and as Dr. W. Philip supposes, pervading and makinj
a constituent part of every portion of the body. Y
According to this opinion or hypothesis, an arm, in |
paralytic state, is only deprived of the power of sensatio
and motion, in consequence of the nerves of volition beis
affected, whilst the circulation goes on in consequence of th
independent power of the heart and vessels; secretion an
the evolution of caloric being effected through the mediu
of the nerves of the ganglian system. This opinion seems &
receive some support from the experiments of Mr. Earle
related in the seventh volume of the Medical and Chirurgies
Transactions, in which, on the application of electricity, h
temperature rose six degrees, and the parts in some degre
obtained a temporary recovery of their sensibility. A ps
ralytic limb, although generally colder than its correspondiny
sound extremity, is not always so, showing that the nervou
influence, causing secretion, may be oceasionally increased ¢
diminished, that is, that the ganglian system may or ma
not be affected, by the same internal causes which produc
disease in the nerves of volition.
This question is brought within a much narrower compa
if a limb, deprived of sensation and motion from the divisi
of the nerves of volition, be substitated for a limb paralyt
from internal causes; if we take, for example, thy first cas
I have mentioned, that of the officer who was wounded ¢
Salamanca, and whose arm is still paralytic, although thirtee
years have elapsed. In this case the nerves of 'vdﬁtiﬁh"
certainly, I conceive, divided, and no influence wha
could be communicated to the hand, but through the mediu
of the ganglian system, which remained unmlpalréﬂ jldt
evolution of caloric neither did, nor does, go on as it oug
to do, proving, in my opinion, that the influence of this sy:
tem is not alone sufficient for the perfect

caloric. i
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“on, or re-establishing, the circulation in a case of divided
artery as after an operation for aneurism, which is certainly
not the faet. i
If we suppose, according to Dr. Wilson Philip, thatv J
the evolution of caloric in the animal body depends on the
ganglian system, would not some of the foregoing facts lead
us to suppose, that part of the nerves of this system pass en
closed in the same investing membrane with the nerves of
sensation and voluntary motion, and consequently suffer when
those nerves are injured? This opinion, if it be admitted, can-
not be regarded as at all interfering with the well-known fact,
that the ganglian nerves do also accompany the great vessels.
Dr. W. Philip having read over the different cases allnded
to, has been so good as to favour me with the following
explanation, which he considers may, in some degree, clear
up a considerable part of the difficulty, and which I themfow
have great pleasure in transcribing.
““ The reader will perceive, in perusing the account of the
above cases, that the evolution of caloric was more affected by
the injury done to the nerves, than the other ganglian fune-
tions were, although it was evident that all of them suffered.
This is readily accounted for by a variety of observations,
which prove, that slighter injuries of the ganglian system ’i
affect the evolution of caloric than its other functions. Thus
many causes of irritation in the stomach and bowels g‘reaﬂj‘“fl
lessen the temperature of the extremities, and sometimes of
the whole surface, even producing fits of shivering, which
little influence the healing of wounds and other funetions, for
which the powers of this system are necessary. When, how-
ever, the irritation is long continued, we find it affécting all
the functions of the ganglian system. Thus itis, that the
healing of wounds and the state of other local diseases are so
much affected by that of the secretions in the primee viee.”
Thus far the first edition ; since that was published, the
discovery of the double origin of the fifth pair and of the l
thirty-one pairs of spinal nerves, by Mr. C. Bell, the anterior

I — __k =






194 ON GUN-SHOT WOUNDS, ACCOMPANIED BY

insensibility to any external application; so that pungent
liquids applied over slight cuts or scratches produce no pai ,.3-
as they do on the healthy side, and even when a strong broac
blister, placed on the back of the head, was kept open man -;l
days by repeated applications of cantharides, though ur --
the half of its diameter on the right side of the exact mic l
of the head the pain excited was constant and severe, &
perception of it was felt under the remaining half of the bliste
on the left. (This treatment was resorted to in hopes of re
lieving the symptoms of oppression by procuring & violent
discharge.) In the mouth there was also a comparative
insensibility on the left side to water or -any other liquid sc
hot as to be painful to the right; and when the gums were
under a violent ulceration, from a strong course of mercury,
and on the right side felt a constant burning pain, those or
the left were easy, unless chafed by any hard substance pu
into the mouth. &
The sense of taste, though not totally destroyed, became
also extremely imperfect on that side.
The sight or hearing were not materially affected.
The sense of smelling was totally destroyed in the rigl
nostril, but remained perfect in the left, excepting to some
particular odours. 1§ :
The right side of the body is as perfect in resistance to cold
as ever it was, and becomes, as in healthy persons in gen oril
soon enured by custom to any change of climate, thus neve
requiring any change of clothing more than is commonly wor
in this country. But the sensibility to cold on the left side is
extreme and unalterable, and seems graduated with a paioful
correctness, In a still atmosphere abroad, or within doors at
68° of Fahrenheit's thermometer, that left side requires four
coatings of stout flannel, when the right requires nothing but
a light kerseymere coat and a dimity waistcoat. But at eve
21 further depression of the thermometer the left
quires an additional covering of broad cloth or stout fla
to prevent a painful sense of cold. So that with the the
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vered, that a generons diet, with a moderate use of wine,
not only lessened the exireme sensibility to cold, but even
dispelled the headaches and oppressive sensations frequently
felt in the head under the low diet and purgative system;
and, singular as it may appear, bleeding, either with the
lancet or cupping, has never appeared to relieve the paraly-
sis, except in the earliest stage of the affection, when there
was still some feverish action remaining from the violent
bruises on the integuments of the head. ~Moderate horse
exercise is found beneficial, as, like the generous diet (though
in no wise lessening the paralysis), by improving general
health and vigour, it gives a greater power to resist its op-
pressive eflects,. The warm bath has been tried, but with
extreme distressing effect. The shower bath also, first tepid
and then cool ; this refreshed and invigorated the right side,
but increased the paralysis in the left. Friction has been
diligently used, first for many weeks with the pungent ]iquida,.
and afterwards simply, at various periods, but it increases the
illness ; as has done also sponging the skin with vinegar and
water.

Every violent stimulus or quick incitement decidedly in-
creases the affection.

These symptoms remain the same now, six years since the
last accident. ]

‘With all this extreme sensibility to cold, the warmth of the
left side to the touch seems to be equal to that of the right
side, the thermometer standing at the same degree of tem-
perature, rising from 76 to 81 when applied for half a minute.
On brisk exercise in warm weather, the perspiration is more
profuse than on the right side, even when there is not clothing
enough to prevent a sharp sensation of cold. There ap
to exist, as it were, a thin icy membrane coating the bones;
there As not any shrinking of the parts or withering of the
skin, although after exposure to a cool breeze, when mldl“\ .
quately clothed, a distressing sensation comes on, as thnnﬁ*
by some astringent process, the whole flesh, skin, and muscles
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enough to be able to dispense with a part of my extra
clothing; and then I return to my books or letters, and
begin the same troublesome process all over again, for the
warmth excited by the exercise soon passes away. This
strange sense of cold, so severe in a mere quiescent state, is
greatly aggravated by earnest attention, such as listening to
a sermon, to any long narration, or the attentive perusal of -
any interesting book. I must also notice the intense pain
caused in my brain by being kept in suspense, as by listening
to a person who stammers, or who is guessing the words of a
letter he cannot make out.”

In all cases of serious injury, or of the division of a nerve,
there are, as consequénces, loss of power and of motion,
defective sensation to a greater or less extent; and the inea-
pability of resisting either heat or cold, becomes apparent on
a very moderate exposure to either. The loss of this capa-
bility has always appeared to me the most curious and inex-
plicable circumstance of the whole, whilst it has never been
fairly accounted for by any of the hypotheses which have been
brought forward on the subject. The idea, thatit is referrible
to the ganglian system, does not seem to be well founded;
and if I might hazard a conjecture, T would say it was de-
pendent on a power residing in the brain, above the urigiﬁ of the
fifth pair of nerves, and that a portion of nervous matter from
this part was transmitted with every nerve of sensation,
not of motion. I cannot imagine an experiment to Bstaﬁl';_
the fact, but I throw out the hint, that future expenn:en TS
may bear it in their recollection. W

I believe the common temperature of the body to be main-
tained by the circulation of the blood ; the evolution of latent
heat to be dependent on the agency of this nervous matter,

M. Descot has lately published a work on this subject, uﬂs
taining the remarks and opinions of many of the prmu'lpﬂ'ﬂ
surgeons of Paris. Whilst these confirm the observations
which have been made on the injuries of nerves and their
general consequences, they do not elucidate the doubtful pomnt
of 'the evolution of animal heat.
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the necessity of the operation in particular cases, yet they
have disagreed very much, as to the precise time when it should

be performed ; some recommending it to be done as soon as
possible after the receipt of the injury, others again deferring
it until after a period of from three to six weeks, when the
first inflammatory symptoms shall have zbated, suppuration
be duly established, the patient’s constitution accustomed to
disease, and, as they suppose, in.a better state for undergoing
an operation. This difference of opinion exists in some places
at present, and both sides of the question have oeen suppm'ted :
by the highest anthorities in the profession.

In England, Wiseman®, Surgeon to King Charles the
Second, who had served during the war of the rebellion in the
army, and also in the navy against the French, has the fol-
lowing passage in the fifth edition of his Work published in
the year 1719: “ In heat of fight, whether it be at sea or
land, the chirurgeon ought to consider at the first dressing,
what possibility there is of preserving the wounded member:
aud accordingly, if there be no hopes of saving it, to make his
amputation at that instant whilst the patient is free of fever,"
&ec.” At page 175, be says, speaking of the operation being
necessary, ‘“ and then it must be done in its proper time, that
is to say, suddenly upon the receipt of the wound, before the
patient’s spirits be over-heated either with pain, fever, &e.
Of the necessity of doing it speedily, I shall here give you
one remarkable instance. A Scottish soldier was brought to
me, out of the field of battle of Worcester, shot with 2 mus-
ket-bullet into the elbow-joint, which fractured not only the
ends of the radius and ulna, but likewise that of the adjuto-
rium ; upon sight whereof, I called Will Clarke (now a chi-
rurgeon at Bridgenorth) and other my servants (assistants)
about me, to cut off the arm: and the while I endeavoured
to encourage the soldier to endure it, in answer thereto he only
cried, ‘ Give me drink, and I will die;’ they did give him *
drink, and he made good his promise, and died soon after,

* See Wiseman’s Chirurgical Treatises.
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always the case when it happens in any principal joint), it would
certainly be of consequence could the operation be performed
on the spot, even on the field of battle: lest by deferring it
an inflammation may come on, which one may very reasonably
expect should obstruet a work, that ought rarely to be ente
upon during the continuance of so calamitous a circumstance,
The neglecting this critical juncture of taking off a limb, fr
quently reduces the patient to so low a state, and subjects the
blood and juices to such an alteration, as must unavoidably
render the subsequent operation, if not entirely unsuccessfi i,
at least exceedingly dubious. And in wounds, even where no
amputation is required, 'tis equally advisable not to defer the
care necessary to be taken of them ; lest by the parts being ex-
posed to the air there might arise a series of very dangerous
symptoms.” At p. 84, he says, “ A General of the Hano
verian forees, an officer of established merit of about sever
years of age, had his ancle, with the neighbouring parts, al
terribly shattered by a cannon-bullet, and lay under the ma-
nagement of his own surgeon. My assistance was applied fo
the third’evening after the accident.  On examining the wound,
I judged it a case that plainly required an immediate amputa-
tion. Accordingly, at the solicitations of the gentleman who
attended him, I instantly cut off the leg : that night he rested
tolerably well ; and on the next dressing every thing seemed
to carry so good a face, that I began now, notwithstanding
his advanced age, and the circumstances of the operation not
being performed sooner, to indulge some hopes of a favour-
able issue in the affair.” The case terminated unfavourably;
but Ranby, in the first of these extracts, expressly declares,
that ** it would be of consequence if the operation could be
performed on the spot ;” and in the second he states * the eir-
cumstance of the operation not having been performed uﬂ%
the evening of the third day, as a disadvantage.” e
This great distinction of the British surgeons as to time,
was unknown, or little attended to, by many surgeons abroad;
for Bilguer, the Surgeon-general to the Prussian army, in a
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in a milifary hospital 6618 wounded patients, who were
treated according to my direction, and part of whom I attended
myself. Of these, 5557 were perfectly cured ; 195 were able
to do duty in person, or toe work at any frade; 213 remained in-
capable of any labour civil or military ; and 653 died. The
195 and 213 invalids were of the number of those who had
their bones broken and shattered, of those, in a word, whos
wounds were called complicated and dangerous. At page 61,
he supposes, * of the 653 that died, 408 only died from sh
tered bones, the remainder of fevers, fluxes, and other in-
juries.” He then says, ** This number 408, is equal to that
of those who were cured without amputation, although their
wounds had been of the same kind. If, after making these
calculations, we compare them with the prodigious number of
wounded men, who at the beginning of the war had their
limbs taken off on account of dangerous wounds, of whom
scarce one or two escaped with their lives, we may very safely
conclude, that much the greater part of these 408 men, cured
and sent to the invalids, would bave died if amputation bad
been performed upon them, and this shocking artificial wound
added to what they had already received. It would be trifling
to pretend that amputation would have saved a great many of
those who died, had it been timeously and properly performed.”

These statements of Bilguer bave been frequently nutmed
as much applauded, and in some countries held up as doctrines
to be followed. Those who write from theory alone see not
the errors he made in his calculations. The loss in numbers
appears small ; but Bilguer states, it is from men actually in
hospital, and acknowledges, that many whose thighs were torn
off, &c. on the field of battle, died without any assistance.
Military surgeons also know, that the loss of men is prinei-
pally on the first four or five days prior to their being brought
into hospital. His soldiers, then, who died in this period, are é
not included in his calculation, which, therefore, gives no _]ﬂlt {
idea of the loss of the Prussian army, except in cases of broken
limbs, and not even of them; for he excludes, as dead, those






L

206 ON INJURIES OF THE EXTREMITIES 3

cided in favour of Faure, were not however unprejudiced
judges ; many of them were teachers, and nearly all of them
believers in doctrines, according to which it was impossible
immediate amputation, or that performed shortly after the i '
jury, could succeed ; and when they found Faure relating ten
cases of delayed amputation, all snecessful, which were expressls
reserved for the experiment after the battle of Fontenoi, i
1745, whilst the advocates for the opposite practice could onl
produce four out of nine, they considered the matter as being
beyond dispute. i 4

M. Faure acknowledges what his successors in opiniol
have overlooked; that many wounds, requiring amputation,
would destroy the patient before the proper period of per
forming it; but he passes over this objection (which in moder
surgery is most important) by stating, that these persons must
die, whether they were amputated or not; and concludes, they
would only die the sooner for the operation. He
however, six kinds of wounds, and Le Comte seven, requiring
amputation without delay. In these cases, which are of -the
worst kind of gun-shot wounds, they also acknowledge, tha
the danger of amputation is not equal to that which is like y
te ensue, if the shattered limb be retained. .

M. Boucher, having had Faure's observations communi
cated to him by the academy, replied to them in a very ex-
cellent memoir®, that well deserves the attention of the mili-
tary surgeon, and points out, very distinetly, three proper
periods for amputation.

First, The period between the receipt of the mi}m']r
the appearance of the inflammatory symptoms. For the usn ,_-\ :
consequences of gun-shot wounds, tension, swelling, throbbing,
acute pain, fever, &c., do not take place at first, but follow,
sooner or later, according to the extent and complication of the
wound, and the nature of the constitution of the patient.

Second, When the inflammatory symptoma have com-

* Mémoires de 1’Académie de Chirurgie, seconde pn.ttm tome ti,
duodecimo, Paris, 1753.
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the greatly increased danger which he had observed to aris
from operations performed during the second period.
It would appear almost impossible that there should be s
much difference of opinion upon a subject that might, and
could only be decided by actual experiment; it is a proof;
however, of the readiness with which the mind may be biassed
in favour of any thing, that it may have presupposed from
reading and reflection; and how readily observation and expe-
rience are made subservient to our opinions. No one can su
pose, that any of these authors wrote what he did not himse
believe to be true; and if part of them and their advocates d
adopt the sentiments of others, withont much actual exper::
ence of the subject upon which they treated ; still many of ther
must have had sufficient opportunites of as;:ertaining
fact, if they had attended properly to it. But prejudiced
for the most part in favour of delayed amputation, from
its coinciding with their opinions, they would not attend to
those of its opposers; or, when they did give them a trial,
was not with due attention to their injunctions as to the pre-
cise period of operating. The “adversaries of delayed ampu-
tation could not support their facts by the received hypotheses
of the schools; and as the bare assertion of facts is even at 1is
period insuflicient to overturn a favourite opinion, it is not
“surprising that it should then have been disregarded.
A great and important alteration in the method of treating
amputations, was introduced to public notice in the year
1782, by Mr. Alanson *, that of procuring union of the paris
divided without waiting for suppuration, by bringing them into
contact immediately after the operation ; by which, and other
improvements of that period, the mortality after amputation
has been considerably diminished, when compared with the
practice of the preceding forty years. It was reasonable to
suppose these improvements would have had some effect on
the operation, as required in military surgery ; and there nan’ﬁ'

* See Alanson on Amputation. -
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that it ought to be delayed ; and I have accordingly been re- -
ferred to his work, by a French surgeon in chief of an army,
as coniaining opinions worthy of consideration, in opposition
to those of the Baron Larrey, on the advantages of imme-
diate amputation ; a fact which is conclusive as to the opinion
entertained in France of the general tendency of M. Percy's
works on this subject. '

The year after, in 1793, although the work was not pub-
lished until 1794, Mr. Hunter, Surgeon-general to the British
army, indisputably the first surgeon of the age in which he
lived, and whose great talents would have left nothing to be _
written on gun-shot wounds, if he had had the same opportu-
nities of acquiring knowledge on ihis subject, as he had on
others ; and who has erred on a point which could only be
decided by personal experience, says*, page 561, *“ Amputa-
tion of an extremity is almost the ouly operation that can, and
is performed, immediately on receiving the injury. A

““ As these injuries in the soldier are generally réceived
at a distance from all care, excepting what may be called chi-
rargical, it is proper we should consider how far the one
should be practised without the other. In general, surgeons
have not endeavoured to delay it till the patient has been
housed, and put in the way of a cure; and therefore, it
has been a common practice to amputate on the field of battle :
nothing can be more improper than this practice for the'
following reasons:— In such a situation it is almost im-
possible for a surgeon, in many instances, to make himself
sufficiently master of the case, so as to perform so capital
an operation with propriety ; and it admits of dispute, whe-
ther at any time, and in any place, amputation should be
performed before the first inflammation is over: when a case
is so violent as not to admit of a cure in any situation, itisa
chance if the patient will be able to bear the nuannant'ﬁ;ﬁs:
flammation ; therefore, in such a case, it might appear at

* ‘Hunter on the Blood, Inflammation, and Gunshot Wounds.
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stances favoured the operation; it has been found that few

did well who bhad their limbs cut off on the field of battle ;
while a much greater proportion have done well, in similar
cases, who were allowed to go on till the first inlammation
was over, and underwent amputation afterwards.

“ There will be exceptions to the above observations, which |

must be in a great measure left to the discretion of the sur-
geon ; but a few of these objections may be mentioned, so ‘as
to give a general idea of what is meant.

““ First; it is of less consequence, whichsoever way it is

treated, if the part to be amputated is an upper extremity ;
but it may be observed, that there will be little occasion in
general to amputate an upper extremity upon the field, be-
cause there will be less danger in moving such a patient, than
if the injury had happened to the lower.

““ Secondly ; if the parts are very much torn, so that
the limb only hangs by a small connection, then the circum-
stance of the loss of so much substance to the constitution
cannot be an objection, as it takes place from the accident ; -
and indeed every thing that can possibly attend an amputation;
therefore, in many cases, it may be more convenient to re-
move the whole. In many cases it may be necessary to per-
form the operation to get at blood-vessels, which may be bleed-

ing too freely; for the searching after them may do more mis-

chief than the operation.”

M. Lombard, Professor in the Military Academy at
Strasbourg, in his * Clinique Chirurgicale des Plaies faites
par Armes a Feu,” published in 1804, and written professedly
from experience, has endeavoured to support the arguments

of the older French authors in favour of delayed amputation

by advancing a number of reasons why immediate amputa-
tion must necessarily be improper, according to the rules
of surgery; but he brings few facts to support his opinion;
and it is easy to collect from his work, that he had not given
amputation within the first twenty-four hours a fair trial in
his own practice ; but has drawn his conclusions from the
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endeavoured in various parts to prove the great advantages of
immediate amputation, and to establish its suvperiority over
that usually practised at a subsequent period ; and he has, I
believe, after much opposition, at last successfully established
it in the French army. The authorities of the older writers,

the vacillatory opinion of the Baron Percy against it, and the

strenuous support of M. Lombard, &ec. in favour of the

delayed operation, have yet, however, retained it some advo-

cates.

In Great Britain, military surgeons have not until lately
given due publicity to their practice, and it is only through
the medium of those authors who have taken the trouble to
inquire into it, that the necessity, or propriety, of immediate

amputation in gun-shot wounds that require such an opera-

tion, has been made known. It is not, therefore, surprising,
that some lecturers on surgery should have continued to teach
the necessity of delaying amputation in cases requiring that
operation, long after the practice had been abandoned by mi-
litary surgeons.

The writings of Mr. Hunter in England, and of Messrs.
Percy and Lombard in France, guided the opinions of most
succeeding teachers, on this subject, and often influenced the
practice even of military surgeons, who relied more upon
authorities than experience : they could not, however, entirely
overcome the dictates of good sense when combined with

actual observation ; and we find, that at all periods some sur-

geons continued to amputate on the field of battle, without
attending to the doctrines inculeated on the subject. During
the American revolutionary war, many examples of the kind
were met with. In the campaigns between the British and
French armies, in the first part of the French revolutionary

war in Flanders, operations on the field were by no means

uncommon. In the expedition to the Helder, I am in-
formed by Mr. Knight, late Inspector-general of hospitals,
it was the regular practice to do so in all urgent cases. In
Egypt, Dr. Pitcairn states, and Messrs. Nicolai and Morel

';1...‘;1 _M.I
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sided. This was not the case in private life: many of the
principal surgeons in London and other places advocated the
propriety of delay and the opinions of Mr. Hunter, and taught
to rising surgeons doctrines which had been found wanting
in practice, and which could not be too soon exploded.
During the course of the Peninsular war, the success of
amputations performed on the field of battle became so noto-
rious, even among the soldiery, that the anxiety expressed by
them, to have these operations executed with as little delay
possible, has sometimes been prejudicial ; for as much atten-
tion must be paid, in my opinion, to avoid operating too soon,
as too late, and perhaps for a reason quite contrary to that usu-
ally received as legitimate for not operating, viz. that the suf-
ferer may have time to recover from the shock of the injury,
and approach as near as possible to a state of health ; and the
farther he is from this state, the greater the chance of a fatal
termination. ' ' :
If a soldier at the end of two, four, or six hours after
the injury, has recovered from the general constitutional alarm
occasioned by the blow, his pulse becomes regular and good,
his stomach easy, he is less agitated, his countenance revives, |
and he begins to feel pain, stiffness, and uneasiness in the
part: he will now undergo the operation with the greatest
advantage ; and if he bears it well, of which there will be bntéf
little doubt, he will recover in the proportion of nine cases
out of ten in any operation on the upper extremity, or below
the middle of the thigh, without any of the bad cunﬂaqnﬂnnall--
usually mentioned by authors, as following such amputations.
If, ‘'on the contrary, the operation be performed before
the constitution has recovered itself, to a certain degree, from
the alarm it has sustained, the additional injury will most pro-
bably be more than he can bear, and he will gradually sink
underit and die. At the storming of Ciudad Rodrigo T am-
putated a thigh in a convent close to the breach, within half an
hour after the accident, at the arcxious desire of the patient,
the leg having been destroyed by the explosion of a shell.
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is mild and easily retained with due bounds. Itis frequently,
indeed, under these circumstances, so mild, as not to affect
materially the appetite of the patient, who is only restrained
from eating by the strict injunctions of the surgeon. The re-
covery is perfect in most cases in a month, when the operation
has been well performed ; and innumerable evidences may be
seen in England of these cases having been followed by no ill
consequences. ; ;

All the operations of amputation of the upper extremity,
and those below the middle of the thigh, generally follow this
course. There are, however, in particular constitutions ex-
ceptions, in which there is much nervous irritation ; but these
deviations are more frequently to be met with when the ope-
ration is delayed to a later period.

When a thigh is destroyed by cannon-shot above or at its
middle, the injury is very great, and the danger proportionate.

-

The shock is frequently more than the constitution can bear,

and the patient dies in a few minutes without much heemor-

rhage. The loss of blood is sometimes considerable; and
whenever this has oceurred, it very much destroys the chance

of success of the operation. The influence, however, of the in-
jury on the nervous system is most to be dreaded ; and this is
so great, that many, indeed the greater part of this kind of in-
juries are generally fatal, without coming under the observa-
tion of the surgeon. An aperation under these circumstances
would, in my opinion, only hasten the dissolution of the patient.

A cannon-shot struck an officer of the 27th regiment in the
middle of the upper hall’ of the right thigh at the battle of Ton-
louse, went through the left thigh of a soldier at its middle,
and through the thigh of the man behind him a little lower
down. The officer was carried into a house a short distance
from the place of the accident, and I saw him a few minutes af-
terwards ; the soft parts were torn to the groin, the femur shat-
tered to the trochanters, the femoral artery, vein, and anterior
crural nerve fairly divided. He had lost more blood than is
usual after a limb being torn away, but the hseemorrhage had
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severe. If, then, after an injury, where the alarm has been |
very great, and the powers of life considerably diminished, so |
as to have prevented an operation shortly after the accident, |
some little re-action should take place, the patient should be- |
come restless, the pulse quickened, the parts injured pamﬁﬂ
the operation should be no longer delayed ; for the re_muﬁl_*
the diseased parts can only moderate this nervous commoti I
and prevent delirium and death. From the peculiarity
noticed the operation may destroy the patient, but the injury
would of itself be no less fatal, and the chance of success is
therefore in favour of the operation ; for I never saw a person
in this state live long enough for suppuration to be established,
much less to survive all the first accidents attending a wound
of this nature. >
If the operation be delayed beyond the first twenty-|
hours in some persons, and in others thirty-six hours, -‘-u-i-:;
heat, tumefaction, and the other constituents of inflammation
come on rapidly ; attended by increased arterial action, severe
nervous twitchings, thirst, heat of skin, general restlessness,
delirium, and the patient is soon carried off, if the injury has
been extensive. Many very severe wounds do not terminate so
quickly, the symptoms exist in a less degree, and may be mo-
derated by the antiphlogistic treatment until suppuration is
established, and the primary high excitement reduced within
the limits of hectic fever, depending upon the iritation
incurable parts. w
In any period from the time inflammation has commenced
in the seat of injury, and symptomatic fever is estahlwllnliu_
amputation is performed under very different mmumltunﬁ
than when it has been done prior to their supervention ; the
parts to be divided are no longer in a healthy state ; they have
taken on inflammatory action tending to suppuration, ﬂmlﬂ
not unite by adhesive inflammation, as they would have done
if they had been divided forty-eight hours sooner. The ope-
ration, instead of relieving the symptomatic fever, greatly in-
creases it. It is now really a violence superadded to the in-
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the reach of any sargeon in England. Let inquiries be mq
of any of the mutilated officers, to be seen in the s -
when they lost their limbs, in what state of health they w
when they suffered amputation, and what 1ncumemeneﬁt—r }_
regard to their general health, they have since experienc ed?
Let inquiries be made of the friends of those who died after
amputation, at what period it was performed? and one instamn
will hardly be found in ten, of an unfortunate terminatit
after operations performed on the field of battle. b

The adversaries of immediate amputation, founding the
opinions upon the soldier being in a state of rude health at d
time of injury, and supposing that state inimical 1o dise
bhave not, it appears to me, sufliciently considered the vel
great alarm and shock given to the constitution, on the re u;,
of the injury ; they have not sufficiently considered the loss
blood that takes place the moment a limb is destroyed hj'
non-shot, or the loss of blood during the operation ; they hi
not duly considered, that the reaction of the constituti
producing high inflammatory fever, can be more rendtlj:
pressed, and with more safety, in a healthy, than in ah
table constitution. - !

Others* have chosen to consider the soldier as fm
in a state of inebriety, or as having his stomach full ﬂf rf :
of various kinds at the moment of injury, and have consides
this state to preclude amputation ; and it certainly is ng
state that would be selected for it; but they have overlook
this circumstance, that if a soldier was drunk at the moment
of the injury, the shock of the blow, the loss of blooi'y_ and
a few hours delay, would remove all the effects uf the lique
except debility ; and, as to the stomach, it will g
emptied on the receipt of the injury; and if it h&mﬁr
cathartic usually given after the operation, and a &iﬁ
nence from solid food, will obviate any mischief it
duce, although I declare I have never seen any ; and l

* See Lombard, p. 85, Clinique Chirurgicale des Plaies ﬂﬁw?
Armes 4 Feu, .
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Ciudad Rodrigo, all the capital operations were performed on
the field, and afterwards sent to the different hospitals, three
and five leagues distant. I had officers and soldiers, al'tu'r;-_
the affair at Eiboden, for forty-eight hours together travelling
almost constantly in waggons, immediately after ampulauw
without any bad consequences; but I have seen the most
dreadful ones ensue after the removal of persons with shat-
tered bones, and more especially where the injury had existed
some hours. And this was illustrated particularly after the
siege of Burgos, in the removal of the wounded in almost a
direct march to Ciudad Rodrigo through Valladolid and Sala-
manca; the amputations baving recovered in a very fair p
portion, whilst a very severe loss followed the attempt
saving such doubtful cases of injury as were not considere
proper for amputaticn. The great point overlooked by al
these authors, is the time lost in which only the operation car
be expected to be successful, but of which they were no
aware.
Others state, with Mr. Hunter, ** that if the patient is nof
able to support the inflammation arising from the accident, i
is more than probable he would not be able to support the -
putation and its consequences.” Now, this “ more than pri
bable,” on which the argument rests, is disproved by the expe
rience of the Peninsulur war ; and the fact is found to be p:
cisely the reverse, wiz. * that a patient, who it is presu :
will not be able to bear the inflammation resulting from s
wound, if his limb be retained, will bear the amputation of it
extremely well in most cases, and recover in a very short time,
without subsequent detriment to his general health.” The fact
is perhaps better stated thus :—Suppose sixteen men have __:
a knee shattered by a cannon or grape shot, without destroying
either the circulation or the connection of the limb, but in such
a manner as to render amputation necessary : of these, eight
shall be amputated on the field of battle, and eight ﬂul%'
for amputation when the first inflammation has subsided, and |
suppuration is duly established. Of the first eight ampu- |
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were esteemed the best judges, coincided with it, was falla-
cious ; as I conceive these gentlemen did not give immediuq:
amputation a fair trial, according to the rules of Wiseman
or Ranby ; or, if they did, the operation itself, or the um
stitution of their patients, must have been different from what
we have practised, or have met with lately; or they M*
have had precisely the same results as we have had durinﬁl'
the course of the Peninsular war. ,{K:'
I trust it will not be called presumption, thus to doubt
the opinions of the military surgeons of Mr. Hunter’s time;
to avoid, however, the shadow of it, I will leave the argu-
ment thus:—that as those gentlemen supported one sidi
of the question, and the military surgeons of the present
day the opposite, one party must certainly be in error; an
my readers will determine for themselves.
It is said to be ** of less consequence whichever way it is
treated, if the part to be amputated is an upper extremity.”
This acknowledgment of the safety of immediate amputation
on the upper extremity is conceded, not in consequence of
the arguments not applying, but because it was known
to be a fact by the military surgeons of that time, which
they could not deny, that the arm was frequently amputated
with safety: the theory was therefore accommodated & -
ingly, for I believe there are few of these gentlemen, if there
be any now living, who will deny the amputation at the
shoulder-joint to be as severe an operation, in- every point of
view, as amputation below the knee.
But I cannot consent to receive this concession, with |
incumbrance of the delayed amputation being equally sue-
cessful ; for I know that the amputation of the arm is as 1
safe as any operation can be, in fair cases of injury, in nines |
teen cases out of twenty; and that if the same kind of cases
as far as it is possible to discriminate them, were delayed,
would not be suecessful in more than fifteen cases, at
utmost, out of twenty; which is a very important difference. |
It is mot sufficient to perform twenty amputations on |
the field of battle, and contrast them with as many cases
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bad compound fracture of the thigh, above its middle, has a
considerable h&morrhage, from a deep-seated artery or vein,
and this may happen in the field of battle, or in hospital ; is
he to die unaided, because amputation near or at the hip-joint
is generally unsuccessful? or is he to have that chance of life
if he is anxious to undergo the operation? A military au:--*'
geon, in these cases, has no alternative; for a soldier ought
never to die withont surgmal aid, where there is a chanee
its being successful. This kind of cases will very much de-
crease his average of success, but he will have done his duty.
Considerable stress has been laid upon the inconvenience
of situation for performing operations, the irregularity or dis
order of camps, of besieged towns, of the wanmt of comfort,
or proper accommodation for operating, and other reasons of
the same description, why amputation should not he per-
formed in the field of action; but all this is fanciful ; they
may be insuperable difficulties to a surgeon accustomed to the
conveniences of civil life, but are by no means necessary : in-
deed, in the education of a military surgeon, he should never
be tanght to expect any convenience ; his field pannier for a seat
for the patient, and a dry piece of ground to spread his dres
ings and instruments upon, are all that are required. It is
needless to discuss this point further, as a reason why any
operation shouid be postponed. '
A due consideration of all these circumstances ind
military surgeons to divide the operations of amputation
Primary and Secondary. z
Primary, when performed within forty-eight hours M
the receipt of the injury ; or before the constitution has be-
come affected in consequence of the accident, mmﬂammm..
action in the part, constituting symptomatic fever. "
Secondary, when performed after this symptomatic fever
has continued some time and subsided ; suppuration being flﬁ
established, the strength of the patient considerably redueed,
and the powers of nature found incapable of effecting a cure,
or of supporting longer the disease without material disadvan-
tage ; which in general is a period of from three to six weeks.

(ae
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by promising him the necessary assistance in dne time.
The confidence in obtaining surgical aid, and the knowledge
of being in safety, will gradually tranquillize him, his pulse
will become fuller, the agitation both of mind and hmij,
will decrease, the countenance hecome more nataral, the vmumj
more equable and cleer.  He now anxiously desires the opera- |
tion, to relieve him from the inereasing uneasiness in the part
affected ; and it will be borne with every chance of success.
Soldiers in general are anxions to undergo an operation
when they find it inevitable, and frequently press it before tk
proper time, that is, before they have sufficiently recovered
the shock of the injury; and if attention be not paid to sup-
port them afterwards, they sink and die, as in the case related

page 208, and which is better seen in the following :—

Toulouse, had his leg carried away close to the knee by a
cannon-shot, so as to render amputation necessary; he sufs
fered less than is usual from the constitutional alarm
the receipt of such an injury; or rather, as soon as he was
aware of his precise situation, and found himself within _
of surgical assistance, he endeavoured to commund his feelings,
and pressed to have the operation performed. His thigh was
cut off, a little above the knee, in aboutan hour after the ace
dent, which he bore very well, and was placed on his bed,
other wounded men, in a house at hand, in charge of an assi
ant surgeon : this occurred in the evening. I rode up to the
house next morning to inquire about him, and found he h
ot slept during the night, that towards morning he bhad M
more restless, and was sixteen hours after the operation in
very alarming state; the pulse very quick and weak,

skin clammy and wet, the stomach rejecting all the light linﬂ
offered, and he was suffering considerable anxiety from
idea he entertained of his situation. I ordered him a wi
glass full of two-thirds French brandy, and one of water,
remained upon his stomach. His confidence in the gentlemen |
who shortly afterwards visited him helped to relieve his mind,

—_— e
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clamminess of the skin, and aberration of mind. — A moderate
sense of pain, and apparent recovery from the first alarm and
‘nervous commotion, give the most favourable prospect of
success after amputation.

I believe it to be a stretch of fancy in those surgeons who
conceive, that if the knife followed the shot in all cases, the
patient would bave the best chance of success. No one will
deny, that if the shot performed a regular amputation, it
would not be better than to have to do it afterwards; but if
they mean to say the operation should in general be performed
immediately after the injury, I can only oppose to them the
facts above stated, and the general result of my experience,
which is decidedly in favour of allowing the first moments of
agitation to pass over before any thing be done; a period
extending from that, to one, six, or eight hours, according :
to the difference of constitution and the different injuries that
have been sustained. But from one to three hours will inmost
cases be found suofficient. :

When the due period of operating is observed, the bad
consequences which are supposed by authors to ensue do not
oceur ; the symptomatic fever seldom runs high, it is in general
moderate, and after an amputation of the upper extremity is
frequently trifling; and this is to be accounted for from the
parts only taking on such actions as are necessary for the cure
of the stump, and the powers of the constitution having been
weakened by the shock of the accident and of the subsequent
operation. Suppurative inflammation is in a great measure
avoided, the bone is in general well covered, and the cure is
completed in the space of from three to five weeks. Venesec-
tion is somelimes necessary. Spoon diet, or a total abstinence
from solid food, with occasional cathartics, should form the ge-
neral plan of treatment : opiates where there are spasmodic affec-
tions of the limb, and a more generous diet if there be much debi-
lity. Ifthe symptomatic fever runs high in a robust man, blood is
to be taken freely and with effect from the arm, cold water
ought to be applied to the stump, and the aatiphlogistic
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collected in hospitals before the third or fourth day, and be-
tween that and the twelfth or fourteenth, many operations were
indispensable to give the patient a chance of life. Of these
cases, were limbs torn off, bad wounds of joints, compound
fractures by cannon-shot, wounded arteries causing mortifica-

tion of the extremities, or other severe injuries, from which the

soldier claims relief by operation to save him from inevitable

death, before the suppurative inflammation shall have come ¥

on, and duly subsided ; which is then the most advautageous
period for amputation, and ought to be waited for, if the pa-

tient’s strength will permit, in all cases, excepting those

of wounded arteries inducing gangrene.

Sooner or later,  after the receipt of an injury rendering
amputation necessary, if it be not performed, pain, heat,
redness, and tumefaction of the neighbouring parts, constituting
inflammation, come on, which speedily runs into suppuration
or gangrene ; depending considerably upon the nature of the
injury, the parts iniured, the constitution, habits, age, and
disposition of the patient, independently of the adventitious
and frequently unfortunate circumstances of situation, surgi-
cal attendance and aid, which decide in a great measure the

L 3
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fate of the patient. The constitution sympathizes with the p

local injury; as the inflammation increases in the limb, the
symptomatic fever becomes more violent, and if relief is not
obtained, frequently ends in death in the course of a few
days. The local inflammation appears to be augmented
in turn by the fever, and extends far from the seat of injury ;
the temperature of the limb is increased, the tumefaction and
redness are considerable, the pain generally intolerable, ﬂle
limb will hardly bear to be touched, and far above the i mjllrj'
will be much firmer on pressure, and larger than usual. If
the integuments of the thigh be cut into in this state, when
the wound is in the leg, they will be found full of fluid
partly coagulated, especially upon the under part; they
will not retract from the muscles, on being divided, which
are fuller of blood in consequence of the increased size of the
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operating. At this period the suppuration will be good, the se-
paration of the dead parts accomplished, the tumefaction of
the limb diminished from the absorption of the effused fluid,
the strength and health of the patient much reduced, the fever
abated ; and only a general irritation remaining, from the
powers of nature being unequal to the cure of the injury,
conslituting hectic fever, under which the patient would soon
sink, unless the seat of disease is removed by secondary
amputation; and this period wiil arrive in severe wounds from
the third to the sixth week. Tt ought to be clearly under-
stood, that a limb is to be amputated at this period only be-
cause the health and strength are sinking under the disease,
the powers of nature being unequal to its removal or support.

Many bad wounds will never reach this secondary stage,
especially in the summer season; and if the patients outlive
the first symptoms, they will not outlive the operation. I had
satisfactory proof of this after the battle of Salamanca, in the
French soldiers brought into ovr hospitals on the third and
fourth day after they had been wounded; they were com-
pound fractures, requiring conveyance, and could not be
removed sooner. Of these I had 150 in the most deplorable
state; from the constant exposure to a burning sun, their
sufferings bad been horrible, and they earnestly prayed to be
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shot, or to have their limbs removed. There was little hope

of saving either the lives or the limbs of the greater part of

them, and few had any prospect of living to the proper period

for secondary amputation. Forty-six of the worst of these
wounds were amputated in the course of the next fourteen

days, nearly all at the thigh; of this number I saved but .

six, and these six may truly be said to have been saved, for
of their comrades who were not so severely wounded, and
who were not operated upon, as few in proportion survived.
If T argued upon these cases as of primary operations, I
should draw as false conclusions as the advocates for delayed
operations have done in many instances. I allow that most
of them were mnot cases of secondary amputation, and I do
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is the double effect on the nervous and sanguiferous systems, which I
called shock and alarm, and to which, in a case of this kind, many per-
sons owe their lives, for without it they would bleed to death; with it
the h®morrhage ceases. I do not believe, that, during the whole
course of the Peninsular war, a tourniquet was applied in one case in
ten where limbs were struck by cannon-shot ; and when they were ap-
plied, the greater number were useless. The time required to get the
better of this state is various, and, where much blood is lost, the
effect on the nervous system will be greatest. Mr. Hutchison
admits, page 11 of the pamphlet, that * the general effect of a
sudden abstraction of blood from the system, is feebleness of pulse,
pallid countenance, faintness, and even syncope; but all these appa-
rently alarming symptoms are speedily removed by administering some
generous cordial, as wine, diluted brandy, &e.” Now, almost every
student knows, when these symptoms follow the loss of blood after
a severe injury or operation, that they are not #o speedily removed ;
but thisis nothing to the remark which follows ; he says, * To these oc-
currences we cannot justly apply the doctrine of shock and alarm to
the constitution, and, in fact, need not retard the operation beyond
the period necessary to rouse the dormant powers of the system, by
the means already pointed out, and which at most require not many
minutes to effect.”” Now, it often happens, in contradiction to this
statement, that no administration whatever of wine or cordials will rouse
the dormant powers under these circumstances, and the patients die
without an effort at reaction. If syncope, resulting from sudden loss
of blood, be not a shock and alarm to the constitution, I really should
like to know what is. Can any thing cause a greater shock for the
time being, save death itself? What can we all think of ourselves, who 3
have stood by offering unavailing assistance, and seen our ]}lhﬂﬂ.“n
die, after a severe injury and sudden loss of blood, when we are told
that such people might have been restored, and rendered fit to under.
go an operation in a few minutes ? In what part of my book havel
declared the effects of a great loss of blood not to be a prinecipal
cauge of the alarm and shock to the constitution? The answer must
be, in no part, and that I have actually mentioned the very same
symptoms as resulting from it, If, then, it be acknowledged, as it
has been, that time must be allowed, and cordials given, to rouse the
dormant powers of the constitution, my point is gained ; and whether
this takes up a few minutes, or one, two, or more hours, is a matter
of indifference to me, and will become one of observation for those
who have to perform the operation.
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remission, the constitutional lmtatmn returns, and the in-
creased size of the smaller blood-vessels renders secondary Ilﬁ’*
morrhage much more frequent. The ligatures are a source of
irritation, and prevent union, even if it were likely to take .
place; and in the best of these cases, a conical stump ti‘.'
general the result, after much pain gad anxiety. g

After a great battle the wounded are usually collected i
large hospitals. If these hospitals are not greatly thmnﬂﬂz at
the end of three or four weeks, no wounds do well, and -
health of most of the men is affected by the air of the hos
pital; a fact that is constantly demonstrated by the amend-
ment of those who are able to travel to a new station or esta-
blishment. Amputations performed in an hospital of this kind
seldom do well ; the febrile irritation remains after the opera-
tion, the wound suppurates, does not unite, the strength gra
dually decays, and the patient dies exhausted. The whole
this statement was exemplified in a very striking manner, -
our hospitals, after the battle of Vittoria, properly so name
and a second time after the battle of the Pyrenees, near Pa
peluna, when the same hospitals were necessarily a second
time filled with wounded, many of whom required the greater
operations of amputation. S

At other times the wounds slough, and heemorrhages take
place, demanding other operations; or, in many Bﬂae&,"-_
stroying the patients where assistance could not be given il
time, or surgical aid could be of no avail ; as where the ax«
illary artery has been tied repeatedly after the operation at the
shoulder-joint. ¥From such causes most of the unfor 'I ;
cases in the statement of operations at the shuul&ar-joim, h i
June to December, 1813, terminated fatally. 0

If any endemic disease prevails at the time a soldier
dergoes a secondary operation, and he is so unfortunate as to
acquire it, as in the Peninsula, where intermittents, biliou -'
remittents, and dysenteries were endemic in autumn, the
season for military movements; or in Flanders, where inter-
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is formed in them, or there is effusion into the air-cells, and
into the cavity of the chest,

This sudden and insidious attack of disease was observed
by several officers during the Peninsular war ; and I am cer-
tain that many cases are lost without much particular observa-
tion ; for, in those that have been noticed, the disease appeared
to have existed for so short a time, as almost to have excluded

the suspicion of its being the cause of death, and yet there has ‘

been pus found in the lungs, and in the cavity of the chest.
My own attention was drawn to it after losing several cases in

this way, as a circumstance of more than common accident,

from its having happened in a young man to whom I was
paying considerable attention ; since that, 1 have had one well-
marked case at Santander, of a sudden and fatal affection of
the lungs after amputation of the thigh, under the immediate
care of Dr. Irwin, Physician to the Forces; and Sir James
M:Grigor did me the favour to transmit me the account of a
case of the same kind, that occurred to Mr. Rose of the
Guards, after amputation of the arm. :

My friend Mr. Bouiflower, Surgeon to the Forces,
whose experience, during the Peninsular war, was very great,
has informed me, that in consequence of losing several ampu-
tations, without any satisfactory assignable cause, he was in-
duced to attend particularly to the examination of their bodies
after death ; and in two cases of this kind, which terminated
fatally at Fuenterabia, after amputation of the upper extre-
mity, he found a considerable quantity of pus in the cavity of
the thorax, and other general marks of inflammation. In
these two cases, so insidious was the approach of this disease,
that except a diffieulty of breathing, which supervened a few
hours before death, there were no symptoms indicating the
existence of such morbid affection. In both, there was much
febrile irritation, with occasional and severe rigors ; but the en-
tire absence of pain led to the belief, that these were referrible
to the formation of matter in, or about the stump. In conse-
quence of this unexpected occurrence, Mr. Boutflower made

.ﬁil"._
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nal disease was caused by the commotion which took place at
the time of the injury, and from the bilions idiosyncrasy of
the patient.

I conceive the following case to be an instance of it in the
thyroid gland. A soldier had his thigh amputated by Dr.
Chermside, 10th hussars, five weeks after  the injury, in
consequence of a compound fracture of the thigh when in
a very reduced state, the discharge from which was profuse,
the pain great, and the hectic fever severe. He sunk a good
deal after the operation, the stomach became very irritable,
and small doses of brandy and water could alone be re-
tained, the pulse being small and frequent, the countenance
pallid and contracted. He remained nearly in this state until
the third day after the operation, when he complained of
difficulty in swallowing, and a little pain in the situation of Wi
the thyroid gland, which the next morning was found to be 3
swelled and inflamed. ‘The linimentum ammonie was used
to the sides of the throat, and subsequently blisters; gentle
diaphoretics were given interually, his bowels kept open by
the oleum ricini, and his throat cleared with the common acid
gargle, although little or no inflammation was apparent; his
diet was of milk and beef tea, the prostration of strength being
very great. On the third day after the affection of the throat,
the difficulty in deglutition increased, accompanied by some ﬂ
ohstruction in respiration, and on the mo;*ning of the fourth he
died in a state of great emaciation, seven days after the ﬁpﬂ-
ration. On dissection, the whole substance of the thyroid
gland was destroyed, and good pus deposited in its place,
which descended by the sides of the trachea and cesophagus
to the sternum, and had all but found its way into the larynx
between the ericoid and thyroid cartilages on the right side.
The surrounding parts were but slightly injured, and could be
readily dissected.

The following instance will show a deposition of pus with
little or no attendant inflammation, and is a good case, as
fairly illustrating the manner in which one half of the fatal
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the 31st and 1st of June he got worse ; camphor, @ther, bark,

wine, &ec. were administered, but in vain. On examination,

the stump appeared externally to have united, except where
the ligature came out; on cutting through the line of adhe-

rence, which consisted only of the common integuments, the

face of the muscles was discovered of an unhealthy sloughy
appearance ; the bone for about three inches was surrounded
by a case of osseous matter, diffused widely among the conti-
guous muscles, and including the remaining ligature, which
could not be removed by any force not breaking it ; the femur,
for the space in which it was enclosed, was bare, and showed
marked signs of absorption.

Having dissected the left extremity for other purposes,
which appeared perfectly sound, and of which he had never
complained, for considerable attention was paid to him, I
found, on raising the soleus muscle, a membranous bag, con-
taining a fluid in the course of the tibialis posticus muscle,
and close to the interosseous ligament. I punctured this

shining semi-transparent bag, which appeared to be the fascia

running across, and let out between three and four ounces of

good, thick, yellow, inoffensive pus. The blood in the pero-

neal vein, which was close to the outside of the sac, was coa-
gulated, or rather, a coagulum had formed in it prior to death:
there was mno perceptible cause of injury, and little or no
marks of inflammation ; it would indeed give the idea of hav-

ing been deposited without any. The inner side of the soleus
seemed simply discoloured, where it covered the bag; the
outside, and the integuments, were quite in a natural state.

I am disposed to think this matter was secreted, or depo-
sited, after the amputation, which was performed bigh up in
the thigh, yet the bone was affected by neerosis, and three
inches of it at least must have come away if the man had
lived.

I am not aware that this sudden and insidious attack of
. disease has been noticed hitherto as a disadvantage attending
in particular secondary operations; and in thus mention-
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constitution could not overcome, are, and have so long been
known to all authors and practitioners, that it would have been
a matter of supererogation to draw their attention to it. That
fever, of any kind, when of long continuance, tends to the
disorganization of particular parts, and that this tendency is
still greater in warmer climates than in our own, are facts equally
well known to every one acquainted with the practice of me-
dicine. That where a disease, or a predisposition for it, exists in
an organ, any increase of general excitement, constituting '
fever, always tends to increase the evil, is so well known,
that no student acquainted with the first rudiments of the sci-
ence can be ignorant of it. That the symptoms I enume-
rated, the affection I ascertained, might, in some cases, de-
pend on one or all these causes, all were aware of; but the
particular kind of disease I alluded to appeared to me not to
depend, for the most part, on any of them, further than {hat
the constitution or system at large must in all be more or less
affected by every general cause of disease. S
The circumsiance of persons, for the most part, being
affected, who previously to the amputation had laboured
under considerable pain and an excessive discharge; whilst
those who suffered amputation without enduring such previous
state of disease generally escaped ; induced me to believe they
in some measure indirectly: contributed to its occurrence.
When I observed, that those who did not suffer to the same
extent from a profuse discharge, and in whom amputation w
delayed, were not affected in the same manner ; that it did not
occur in the same proportion in those who were equally suffer-
ing from habitual irritation, but not exposed to so great a
drain; and when I saw that it occurred in cases where there
was no reason to suspect disease of a particular organ,—I was
confirmed in the inference I had drawn. When I reflected,
that in the greater number of cases in which the hectic fever
threatened disease of the lungs, in consequence of incurable
disease of the knee-joint, aniputation acted like a charm, and
snatched the patient from the impending danger; when |

f
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of fever ensues, soon followed by an inflaimmation of a
particular part, which is generally that which is most pre-
disposed to disease, and therefore, in Great Britain and
among Englishmen, the lungs are most commonly affected.

If the disease had been merely an inflammatory attack on
the chest, with the usual symptoms of pneumonia, it would
not have required any elucidation. It was a disease not
characterized by the usuval and 1n.0ost prominent symptoms
of inflammation of the chest ‘that I particularly noticed, and
without the usual symptoms of inflammatory fever ; for, on the
contrary, that which accompanies it, usnally bears the type of
any fever endemic of the country at the time, whether it
be intermittent or typhus, and the true symptoms of disease
of the chest are detected only when too late. That a dis-
ease of this kind may occur without any wound whatever,
I very well know ; for, after the retreat of the army from ;
Madrid and Salamanea, a fever of a low kind appeared in the
second division of the army, shortly followed by an inflam-
matory affection of the chest of so obscure a nature, that
dissection alone pointed out its constancy in every fatal
case ; and although symptoms appeared to forbid venesection,
dissection demonstrated the necessity for it; and the success
which followed, attested its eflicacy at the commencement of
the attack, even if the symptoms did not seem absolutely to
require it. Of a disease of this nature with a wound, the
following is an example. '

John Hodges, 3d Guards, @t, 21, was wounded on the
18th of June by a musket-ball, which entered a little below
the anterior part of the right shoulder, passing out behind; it
went on favourably till the 15th of July, both wounds having
a healthy appearance, and discharging good pus, when the
arm became tumid and painful; he had rigors and other symp-
toms denoting the formation of matter, but it did not reach
the surface till the 21st, when it was opened, and a very large
quantity of offensive pus was evacuated. During the period
specified, he constantly laboured under more or less fever, with
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was much inflamed, but no pus could be observed in its
substance,

The following case, for which I am indebted to Dr. Gor-
don, is a good example of translation of disease from ge-
neral irritation, and of the impossibility of following nature in
all her proceedings: butit must be observed, that an incurable
disease existed from the first, which no operation could relieve,
although it might increase. -

Michael Abernethy, first battalion 7th regimeut, was
transferred, on the lst of January, from the first to the
second division of St. Louis’ Hespital, with an abscess a little
above the left knee-joint, in a depending situation. There was.
considerable swelling and inflammation without any determined
edges. The swelling extended all the way up the thigh as
far as the pubes, and downwards to the leg and foot, which
were cedematous. The knee-joint was much swollen ; and there
he complained principally of pain. Fluctuation was very
obvious all round tiie joint, and to some extent above it. His
health was very much impaired, and he was becoming hectie,
pulse 150, and very feeble, tongue white and parched, skin hot,
bowels regular. A free opening was made into the abscess,
when upwards of three pints of fluid were discharged. The
first pint and a half was principally serum, mixed with a
small quantity of blnudx; it was ichorops, and as if coming
from a carious bone; it gradually became thicker, till at last
pus was discharged, with an oily matter floating on the surface
of it. The thigh was well fomented, and afterwards en-
veloped in a large poultice, which was frequently renewed. A
bandage was then applied mederately tight from the top of the
thigh as far as the incision, and another from the toes to the
knee. The bandages were kept constantly wet with the cam-
phorated spirit of wine : bark with sulphurie acid were ordered
every three hours; a grain and a half of opium twice a day,
a quart of wine and two gills of brandy daily, with Inw diet,
eggs, rice, and milk.

2d. Feels himself easier — There has been very little






270 OF SECONDARY AMPUTATION.

6th. Had a pretty good night, and feels no pain whatever
—Perspired a great deal—Discharge from the breast of an un-
healthy nature— A small slough thrown off from the thigh—
Pulse 100, and weak — Bowels open. Continuentur remedﬁ
omnia— Habeat quoque pulv. cinchon. 3ss 2 quaque hora.
7th. Had considerable diarrheea all last night —— No griping
— Great prostration of strength— Discharge from the breast
more considerable, and from the thigh very copious, but
a more healthy nature — Pulse quick, and weak —Tong
furred — Died at night. _
N. B. This man was admitted with acute rheumatism
marked upon his card ; it was some time before it was defi
tively settled that an abscess was forming; during the interme-
diate time, about ten days, he took saline and diaphoretic me-
dicines, and fomentations 1o the part, occasionally stimulating
embrocations. He never complained of auy pain in the chest
that could at all indicate the formation of an abscess, al
though he sometimes mentioned a tightness across his chest,
attributed, at the time, to catarrh, many symptoms of which
he had at his entrance into the hospital. The period be
tween the opening of the abscess in the knee, and his firs
complaint of the tumour in his breast, was about thirty-si ix
hours. There was an erysipelatous blush mund the base of
this tumour, it pitted on pressure. »
Dissection. -l

It proves to be mecrosis of the femur. The abscess l
the chest extended a little way below the pectoral muscle ant
clavicle, but had no connection with any of the bones; tlleﬂ
were found several calcareous concretions in the lung of
the left side, which was adhering to the pleura costalis, or
showed marks of chronic inflammatory action. The back part
of the lower end of the femur was entirely dennded of M
teum to a considerable extent, but not the condyles; the
matter had not penetrated the joint of the knee : on the rest of
the bone over its whole surface, in lieu of periosteum there was
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containing at least a quart of pus. The stump did not ox
hibit any peculiar appearance. N
I have said, that when an endemic disease prevailed {
252), the symptomatic fever which ensued would freque
assume the same form, and there never was, perhap: ‘1
better illustration of this, than in the difference of disea:
in the hospitals of Brussels and those of Antwerp. The .
diers in both were, in many instances, of the same regimel ‘T
and in all things, previously to their admission into the hosg
tals, precisely under the same circumstances. Yet at Antwe
the type of fever was generally intermittent, becoming ec
tinued, and even of the typhoid form when accompanied w
local inflammation ; whilst at Brussels it maintained its us
character. ' '
The following case, transmitted to me by Dr. Hig
Deputy Inspector of Hospitals, and principal medical --5':;
at Antwerp, I bave transcribed at length, because it sho
the nature and symptoms of the disease prevalent there, a
the appearances on dissection, which were very nearly a
in all those who died after operation. 4
A soldier of the 92d regiment, forty years of age, W
wounded by two musket-balls in the right hand and wrist,
the 25th of June. On the 5th of July the arm was s
above the elbow, the hand cedematous, the discharge |
and fetid, countenance sallow and dejected, the Ehﬂ*
bowels confined, tongue loaded, pulse ninety. 6th, The & oW
opened by medicine, tongue cleaner, skin cool, pulse eigl
wound discharges profusely, patient much dehlhtntﬂﬂ,.i
The arm amputated above the elbow. (The whole fore-s
lost in consequence of the operation having been del:
the extent of the swelling and inflammation wlneh
9th, 10th, and 11th. A little increase of fever, the buweln!
kept open, and saline medicines administered. 12th.
paroxysm of intermittent fever, which he has been subject
since the expedition to Walcheren. On removing the dressin
the edges of the stump were retorted, the discharge coy
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other frequently the reverse. There is no less difference mﬂ
the method of cure. 1In the one it is to be expected in great
part by adhesion, whilst in the other, where the parts are not
- sound, it is seldom effected, but by suppuration and granula-
tion; and the attempt to alter this course of nature by the
interference of surgical art, is always very painful, is ofter
the cause of much mischief, and frequently of death.
In primary amputations, or in the natural state of parts,
the loose attachment of the cellular membrane to the fasci
‘and to the muscles beneath, admits of much mtranﬁon-;"
the integuments; and when the first inecision is m:
through the fascia, they retract considerably; which i
greatly increased if the assistant grasps the limb with |
hands prmrmnslg to the incision being made, and pulln tllﬂ
teguments as much upwards as possible, putting the s
be divided on the stretch, and rendering its division
easv to the surgeon, and less painful to the patient. If the
limb be also firmly grasped below, and the integuments made
tense downwards, the division of the skin will be more read
effected, and so much of the integuments will be saved in con:
sequence of the retraction upwards, that it will not be ne
sary to dissect them back in the manner muommenie&a
many surgical works. Tt will be sufficient to separate th
threads of fascia adhering below with the point of the sams
knife, to obtain an ample covering for the stump, with
* out putting the patient to the torture of having his sk
pinched, and dissected back for the space of a couple ¢
inches, and for four or five minutes. Bromfield and Allansc
inveigh against this practice; and military surgeons
the last war proved it to be so unnecessary, that it is now ao
knowledged in general to be so by those who formerly recom-
mended it; but in the adoption of it, they do not at all seem
to be aware, that the fascia and integuments should be
divided by the same incision, when the whole will retract
much further than the skin and cellular membrane could do,
if the fascia remained to be divided by the second incision. T
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pressed. To effect this, the muscles must be cut through at
unequal lengths, to allow of the greater retraction of those
not attached to the bone. 1 consider this may be duly accom-
plished, in general, by two circular incisions, even in the
thigh ; one dividing the loose muscles running to be inserted
in the bones below, with such part of those attached to tlll
bone as cannot be avoided; the other, those having th
attachment at the place of division. If the first incision le: -,’

3
b
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3

any of the long muscles undivided, they may be completely
cut through by a touch of the knife, and those that cannot
retract are to be divided close to the edges of those that
are retracted, by the next circular incision, which should be,
if possible, down to the bone*. If the bone were to be now
sawed off, it would not be well covered by the muscles;
neither would it form a cone with the apex depressed or elon-
gated : it is necessary therefore to dissect back the muscle
_adhering to it for the space of from twe to three inches, as
size of the limb or other circumstances may require ; and in
doing this a large scalpel will be the most useful. o

In secondary operations, it is necessary to leave more
muscle than in primary ones, or, in other words, to cut h
bone shorter; for the muscles on the under-part, if in the
thigh, will retract and diminish much more than is frequently
supposed ; so much indeed, as to induce some surgeons to ¢
through them first by a semicircular incision, and allow fc
their retraction on dividing the others afterwards; but this it
not necessary. « il

In secondary amputations, where there "has been
suppuration in the limb, a sinus may run up, nnknom '
the surgeon, and a stream of matter follow the knife. Ii
these cases, if the sinus extends only a short way between the |

* I have omitted the direction usually given to incline the ¢
the knife upwards, so as to make an incision slanting mmrds
cause it is never done when attempted, and if it could be dm:ﬁ
not necessary for the formation of a good stump. See the obser _,
tions on this subject ““ On Amputation of the Thigh.”
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bleed, which, if it were removed, would contract, and not re-
quire the ligature. Any bleeding that ensues can be stopped
by the points of the fingers on the vessels, until it be nﬂma- ,
nient to tie them. :

Sometimes, after the principal artery of a limb has beem
secured, hamorrhage will continue from its sides above the
ligature, arising in general from some swall branches which
have been cut shorter, or have retracted more unequally than
the principal trunk. Instead of puzzling at this for
minutes screwing and unscrewing the tourniquet, and at last
diving with a needle, and laying the foundation for a secondary
he@morrhage by pricking the artery; let it be transfixed and
pulled out by the tenaculum, and separated a little with the scal-
pel from its connections, as high as these troublesome openings;
when a ligature is to be pat upon it, and the end of the artery
cut off with the scissors ; and I never saw this ligature pushec .:
off a large artery when properly tied. This inconvenience is
in general avoided by the division of the muscles; the opera-
tor taking care to divide the principal artery at one stroke of
the knife, and with it half an inch at least of surrounding
substance on each side, when these smail vessels will give
no trouble. This is another precaution which may appear
trifling, but is often of great value. |

When the tourniquet 1s applied close to the place of am-
putation, the muscles and blood-vessels contract within the
limits of the action of the band of the instrument, and while
it remains tight the principal nrtery cannot be discovered ; oc-
casionally, not even when it is loosened ; in this case it is ne-
cessary to take it off altogether, for it presses upon the M
of the vessel, or rather it presses the ends of the muscles
against it; and very little compression upon the orifice of a
large artery, such as the axillary, is sufficient to prevent it
bleeding. Tt is in this way that the principal artery has not
been found after amputation, of which T have seen several in-
stances, which have sometimes given rise to very mnﬂﬂ
hzmorrhages.
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tending the discharge of the knots has been attempted to be
obviated by the substitution of dentist’s silk by Mr. Lawrence,
of catgut by Sir Astley Cooper, and of silkworm-gut b
Mr. Fielding, on the principle, that partaking more of the
nature of the animal body, they might be absorbed, or rema
quiet without causing an irritation, which would give rise t
the formation of abscess. There can be no doubt, if this co
be accomplished, but the short-cut ligatures ought to supersed
all others. The practice, however, has not been so favourah
to them as to cause it to become general; and for my ow
part, I still prefer the single ligature, especially in all cases ¢
amputation where there are two bones concerned. ;
When the ligatures are cut short, a single thread of th
dentist’s silk should be used instead of the more usual lig
ture made of common silk or thread; but opportunities ay
hitherto been wanting to prove in a satisfactory manner th
this or other animal substances have been absorbed ; althoug
it is known, that other short-cut ligatures, when they hay
not been discharged, have been enclosed by thickened cellt
membrane, forming a small knob by the sides of the ves
in which they had remained in a perfectly quiet state®.
~ The opinion of the propriety of closing a stump by adhs
sive plaisters, with the view of obtaining union by the fir
intention, has been so long received in England as to becon
almost a law in surgery, and it may appear presumption
doubt its correctness; there are, however, many cases in w ]
I am confident it does harm ; and this circumstance forms a

4

* For further information on the subject of ligatures, the
referred to a paper in the Edinburgh Medical and Surgmal-l
vol.ii, page 176, called the “ Inquirer,” by James Veitch, Esq.,
the Naval Hospital, Plymouth; Dr. Hennen’s work on Military S
gery, page 174; Mr. Lawrence’s papers in vol. vi and viii of ﬂq_
dical and Ghlrurgma] Transactions; Sir A. Cooper, in Cooper @
Travers’s Essays, part lst; the Am&nca.n Medical Recorder, -"'- -
October 1819, in which Dr. Physick's claims are noticed ; Mr. lh'i'-____ »
in the London Medical Repository, vol. vii; Mr. Fielding, in the see
volume of the Trans. of the Med. and Chir. Society of Edinburgh.
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stump in them are too well known to require discussion ; and
with all the respect I entertain for M. Larrey’s opinions and ex-
perience, I cannot help thinking he has fallen into error, from
not sufficiently discriminating between primary and secondar
operations ; or rather, between those performed in sound and
unsound parts. No man can possess more facility in operative
surgery than the Baron Larrey, and I conceive he must have
met with the same successful results as the British militar)
surgeons, if he could have been induced to employ the same
means of cure.
In unsound parts, union by the first intention wlll
take place: their vital powers are frequently weak, and un-
equal to carry on any high action, or support themselves undei
it. When parts thus situated are brought into close contraef
by adhesive plaisters, the patientis easier for the first
four or forty-eight hours, he then becomes restless, irritable,
the stump swells, the constriction of the plaisters brings on in:
flammation, mere evident however by the tumefaction than
the redness of the parts. There is constant fever, a gradual
prostration of strength, and the patient at the end of two or
three weeks dies exhausted. Y |
In other cases of secondary amputation, where thﬂ opera
tion has been performed in parts apparently sound, and t
wound has been brought into close contact, the symptom
fever frequently returns with violence ; although the integun
ments unite, with little or no external swelling or inflammatior '
and all appears to do well in the wound ; yet the constitutional
irritation increases rather than diminishes, the skin becomes per-
manently hot, the pulse very quick, with a gradual tlateri oration
of all the symptoms usually attendant on irritative fever, r
which the patient at the end of ten or fourteen days is carried
off. On examining stamps of this kind after death, I have ir
variably found, although the integuments had united, and the
line of incision had nearly cicatrized, or had in great part ce o
pletely done so, that the museles beneath were far from being in
that situation; and in many instances, they were in a sloughing
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the stump, and is the cause of irritation, which sooner or late:
is communicated to the vessels, when the fate of the patient i
more quickly decided. '
‘Whatever may be the original seat of the complaint, I new
saw a fatal case in which there was not ulceration or sloughin
of the internal part of the stump; and I am not conscious
have ever seen one that appeared to soffer in this way and*
recovered, in which the adhesion of the integuments did not i
part, or totally, separate, and in which the antiphlogistic reg
men was not strictly enforced. In cases of this kind, gener
blood-letting to a considerable extent, not taking away a fe
ounces every other day, but sixteen, or twenty, or even thir
ounces, three or four times in the course of the first thre
days of the complaint, abstinence, and opening medicine
will be of essential service in reducing the fever; bi
what I think of equal advantage, is the removal of
straps of adhesive plaister, and of all compression on th
stump, the end of which should be laid in a warm pon
tice, and suppuration, and separation of the adhesion of ! '
integuments, if any have taken place, promoted. But if
appearance of any part of the stump indicates the formatic
of an abscess, an incision should at once be made into th
part, for the free evacuation of the matter. Diaphoreties d
termining to the bowels and skin, as the antimonium tart
satum in small doses, are very useful. Under this treatmen
have seen several recover, who under less decided measur
would most probably have died. I believe the advantages ¢
blood-letting to a greater extent than was formerly practise
in many cases of secondary amputation, are admitted by :
military surgeons who have had much experience ; and wheth
the disease begins in the vein or the stump, I believe t
means recommended will be found highly useful.
Whenever there is irritative fever, with a stump par al
closed, and discharging a little matter on pressure, I con '.._",
it in genaral indicative of disease going on beneath; and t
if the 'state of the patient should not immediately ¢

R
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great sickness, general uneasiness, greater prostration’ of
strength, pulse 120 and weak, and the stump, which had not
united externally, discharged good pus. On the 30th he
continued in the same state, but his skin assumed a yellow
tinge. On the 1st of February he had a well-marked rigor,
resembling the fit of an ague. I suspected the formation of
matter in one or other of the viscera, or in the stump, but
could not satisfy myself as to the part; the symptoms now
assumed more and more the character of typhus gravior, an
he died on the 8th. 1T predicted, before opening the “H:
that the liver was diseased, that there was in all probability
an abscess in it, and the nature of the fever led me also to
suspect inflammation of the veins of the stump, which ha
been for several days enveloped in a puuitina. On dissection,
the liver was found enlarged, weighing six pounds ten ounce P
there was not however any abscess in it. On examining
stamp, an abscess containing four ounces of good pus wa
found at the under part of it, near the bone. The great vein
and those running to that' part of the stump, were inflamer
containing coagulable lymph and purulent matter, which e
extended up to the cava: the remaining portion of bone wa
not perfectly sound, and healthy action did not go on at tha
part; the rigor on the 1st of February marked the forme
tion of matter, and the typhoid symptoms afterwards ind
the inflammation of the veins, by which in these cases it
usually attended until its termination in death. T had from ¢
third day, on the first dressing, discouraged union by the fir
intention ; two ligatures only remained ; and if T had di
covered the abscess, and fairly opened it, I think it possible
might bave saved my patient, in spite of the disease of h
liver, which was considerably augmented by the febrile irrit
tion ensuing after the operation. In this case I was deterr
from bleeding by the debilitated state of the man, and fro
the character throughout of the febrile symptoms. -
In all such cases, the acceleration of the pulse on the four
or fifth day ought to excite suspicion, and, if the pim
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minated ; death taking place before the stump was in the com-
plete state of sphacelus. .
The first edition of this work having been published before
the battle of Waterloo, the attention of the youngér surgeons.
was attracted to these facts, and 1 personally requested that
examinations might be made of the stumps of every man that
died. My friends at Brussels, Antwerp, Yarmouth, .
Colchester, were anxious to give me every information on this,
_as well as every other subject, and all that I have obtain
has been confirmatory of the facts I have alluded to. Inall
cases in which the veins were diseased, the stumps had pi:t n
an unhealthy sloughy appearance. In some, the veins alone
were engaged ; in others, but very rarely, the arteries only were
affected ; and, in a third set, both vessels partook of the dis-
eased action, but that in the arteries was confined to the neigh-
hourhood of the part. That the inflammation of these vessel
is not a primary affection, inducing the suppuration or absces
in the part, but dependent on (or, at all events, only cc v
with) the suppurative inflammation, is the opinion I advanc S
some years ago, without recollecting that it was the same a
Mr. Hunter had given in 1784%. He says, after deseril
ing the appearances observed on dissection, “As
pearances are only to be seen in dead bodies, they cannc
described but from thence ; but it is so common a case,
1 have hardly ever seen an instance of suppuration in any pa
furnished with large veins, where these appearances are
evident after death. I have found them in the bodies of tho
who have died from amputation, compound fractures,

mortification.” |
Upon this statement Mr. Travers has commented, in b

excellent Essay on this subject, in the first volume published
conjointly by Sir A. Cooper and himself, page 249, and is ¢
_* Observations on the Inflammation of the internal Coats of Ve
In the Transactions of the Society for the Improvement of Me fical and
Chirurgical Knowledge, vol. i, 1793. ; SR
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instead of a ligature, which is certainly the best mode of
doing the operation, but not devoid of the same danger, of
which indeed he gives proof in several fatal cases. s’
From these observations I am disposed to conclude, that
irritative inflammation of veins scarcely ever occurs, except
as a consequence of external violence applied to the vein
or to the neighbouring parts, the peculiar action of which is
communicated by continuity to the vein itself, I think that
this is what Mr. Hunter meant ; and as Mr. Travers has pro-
fessed his determination to prosecute the subject further,
hope he may be able to prove or disprove my surmises. _
point I wish to press is the practical one, to open the stump
by incision, and give a free exit to the matter; to encourage
the further secretion of it, by enveloping the partin a poultice;
to promote adhesion in the veins above, by the application of
cold in the course of the great vessels; to diminish the gene-
ral irritation by bleeding, and to sooth the system by opiates
and saline diaphoretic medicines. I do not believe, in any of
these cases, that purulent matter is carried into the general
circulation, for the office of the vein seems to cease with th
inflammation of its internal tunic, precisely in the same ms: .. -
ner as in an artery under similar circumstances, throug
which no blood passes, although impelled with the direct fore
of the heart. 3
« Jane Strangemore, aged twenty-eight, was admitted into
Westminster Hospital, September 24th, 1823, with an elastic
swelling of the whole of the knee-joint, measuring
seven and a half inches in circumference. The swelling be
in the upper part five months previously, and gmduiull;r ‘
tained its present size, attended during its formation by severe |
paroxysms of pain, which have for the last three weeks h (
so violent as to deprive the patient of rest. Her g J
health is good, and she has suckled a baby for the last seven
months, a fine healthy child. i -.;=
“The thigh was amputated by Mr. Guthrie on Saturday the
27th, the bone being sawn through just below the {rnnhm
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there is usually a well-marked rigor, and this may be followed
by others; but the exacerbations and remissions of fever a
evident; the skin becomes tinged of a yellowish hue, and is
often covered with perspiration; the bowels are very '
gular; the pulse becomes weaker and more irritable, and
increases in frequency as the disease goes on. The patient
gradually sinks; or the febrile symptoms subside, with the
exception of the frequency of the pulse, which also may even
be diminished ; he ralliés a little, and the appetite returns;
but whilst he says he is better, and will get well, the dail

nay almost hourly deterioration of the appearance is Wi

marked, and a slight accession of fever soon closes the scen
The stump is not in more pain than in many other cases
which no inconvenience follows, and frequently them 1
neither more pain nor suffering than is common to the oper:
tion; neither is there any remarkable pain or tenderness
the course of the vessels. !

2dly. Dr. Davis, in his paper in the twelfth volume of t
Medical and Chirurgical Transactions, has stated, ‘¢ that
phlegmasia dolens occurring in puerperal women is caused by
an inflammation of one or more of the principal veins withi
and in the immediate neighbourhood of the pelvis;” and
conjectures, that it takes place in them in consequence of
their being previously disposed to it, from the inconvenience,
pressure, and excitement they sustained during the period of
pregnancy. This hypothesis obtains support from the faet
" stated in the different dissections related by Dr. Davis and
others, that the uterus and its appendages were sound, or in
their natural state. Without having the slightest intention to
dispute the accuracy of the gentlemen who made these dissee
tions, it is possible to conceive, that not having a suspicion of
the probability of the veins passing from the uterus being or
having been inflamed, they might not have made this a point
of minute investigation; and I therefore suggest for the future
the propriety of tracing the veins from the common iliac of
the affected side down to the uterus. I think it probable,
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brachial artery ; for, as this would not be a certain operation,
and the stump when healed a bad one, and always exposed
to injury, the amputation would be most advantageous for
the patient.

When hamorrhage takes place after amputation at lhi,
shoulder-joint, it is a most dangerous occurrence: more pm
ticularly if it occurs in consequence of ulceration. In no case
is the artery to be struck at by the needle, but an incision is
to be made through the integuments and great pectoral mu
when the artery may be readily exposed, and a ligature
placed upon it without difficulty anywhere below the clavicle.

If the state of the stump in any of these cases depend
upon the bad air of the hospital, I would expose the pa ient
to the inclemency of the weather rather than allow him to
remain in it ; for I know that the effects of any exposure must
be less certainly fatal to the patient, than a continuance 1
the same atmosphere. i

It often happens, in cases of this kind, that the stump
has not united, or, in opening out, has given rise to a protru:
sion of the bone, forming a conical stump, the skin has
retracted, and the face of the stump, in granulating, is ex
posed, and becomes irritable. In crowded hospitals, heemo
rhage from the face of such a stump is not unfrequent, and
often causes a great deal of trouble to the surgeon and
much distress to the patient. It is not a direct blee
from a vessel of sufficient size to be discovered and se a
but an oozing from some part of the exposed granulations,
which are soft, pale, and flaccid. On making pressure on |
them, the hemorrhage ceases; but shortly after dremj

|
l
the stump it reappears, and even becomes dangerous. g |
the battle of Salamanca and that of the Pyrenees I he |
several instances of it; there were not any at Toulouse. |
After the battle of Waterloo they were sufficiently numerous.
Dr. Thompson* has very justly observed, that this heemorrhage

* Report of Observations made in the Military Hospitals in Blli-
gium, 1816. |!
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it another layer of muscle; and, lastly, the integuments.
3. To cut the bone short, and to keep the thigh constantly
bandaged from the trunk during the cure, so as to prevent
the retraction of the muscles. |
If a surgeon, after having completed his amputation, finds,
on bringing the parts together, that the bone cannot be well
covered, and that it will in all probability protrude in the
course of a few days, he ought not to leave it in this state,
but immediately saw off as much more bone as will reduce
it to its proper length. The error may be remedied at thl‘ﬁ
moment with very little comparative inconvenience to what
it will occasion hereafter: and no false shame should prevent
its being done at the moment, if the state of the patient will
admit of it. N
When the bone has protruded at a subsequent period, it
has been disputed whether it should be sawed off, or allowed
to exfoliate.
Where there is only a very little protrusion, or rather,
the point of the bone appears in the middle of the stump, the
muscular part of which has been well kept forward, it will be
the best practice to allow the exposed bone to exfoliate; for it
must not be overlooked, that if the protruded part be sawe
off, which is done with pain and difficulty, an exposed sur-
face will still remain, which must also exfoliate before the
stump can heal.
If the bone should protrude for one or two inches, which
T have frequently seen in the first operations of gentlemen
entering into the service, the stump will be very conical and
bad ; granulations will grow up around the bone, the axﬁ:lﬁ |
tion of this piece will be long delayed, and, when accomplished, J
the stump will still be very conical, tender, and always ob- |
noxious to injury. In these cases it should be removed by an f
operation, and the saw should be applied on the sound bone,
immediately above the part originally exposed ; for, if it be |
sawed below, little will be gained by the operation. It should |
be done before the granulations surrounding the bone have
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Of Amputation at the Hip-Joint.

This operation has been seldom performed. Surgeons
have agreed in calling it a dreadful and a horrible operation,
and of expressing their dislike to it by intimating, that the
advocates or the proposers of it were guilty of little less than
murder. Both the British and French military surgeons of
the greatest talents, with a few exceptions, have considered it
as a hopeless operation, and the performance of it an unneces-
sary cruelly, unworthy the character of asurgeon; and from
this conviction they have not only had no hesitation in saying,
that they could not be persuaded to perform it themselves;
but they have suffered it to be understood, that the attempt
at performing it was the foolish or barbarous cruelty of men
who were desirous of gaining notoriety by any means, without
considering the lives of the persons entrusted to their care, or
that humanity, which, tempered with firmness and judgment,
is the brightest ornament of the surgeon. Prejudiced against
the operation without baving tried it, surgeons have not onlg:‘
suffered their own patients to die unassisted when this opera-
tion alone could bring relief, if any was to be obtained ; but;
by the respectability of their opinions on these subjects, they
have influenced the minds of others, who had conceived the
idea of executing it with success, and thus have prevented its
being tried. '

The evil in surgery does not however stop here: if any
one or two men are unsuccessful in their first attempts, thq'
are obliged to desist from a repetition of the operation, or
hazard the loss of their character for humanity and judgment ;
and it is only by being in a high situation, or of great
authority in the profession, that they can silence the cla-
mour or insinuations of idle people. It behoves all surgeom, 3
therefore, to avoid giving their negative opinions too strongly
upon subjects of which they have not had actual experience ;
for they not only refrain from doing good themselves, but
they prevent others from attempting it, and thereby enable
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expresses his opinion of it in the fo-lluwing' terms: “That am-
putation in the joint of the hip is not an impracticable opera-
tion (although it be a dreadful one) I very well know: T
cannot say that I have ever done it, but I have seen it done,
and am now very sure 1 shall never do it, unless it be omn J
a dead body.” :

Amputation at the hip-joint is certainly a formidable
operation to the patient. The removal of nearly one-fourth
of the body must always be attended with the greatest danger,
and must frequently be unsuccessful. It does not, however,
follow that it should never be performed; on the cnntmry,,,'
when there is no chance of life, unless relief be obtained by
the removal of the injured part, the operation should be re-
sorted to, in compliance with the precept of Celsus*. * Nihil f
interest an satis tutum sit praesidium, quod unicum est,”
which, on this occasion, is peculiarly applicable. The pa-
tient should be apprised of his situation, of the impending
danger, and the chance he has of escaping death; and al-
though this chance be small, still the love of life makes us
grasp at any thing that holds out a hope of preserving it, anc
very many, under these circumstances, will submit to th
operation.

Authorities on this subject are but slender. There
little to be obtained from books which can assist the surgeon
either in his mode of performing the operation, the ti
of doing it, or in pointing out the kind of injury that
quires it to be done ; and the practice of mno individual
been hitherto sufficiently extensive, to allow him to give, fmﬁi'
his own experience, general rules that can be considered on
all these points as conclusive. No operation, therefore, in sur-
aery, deserves more the attention of surgeons. The cases i'
which it is requisite are not all known, or, if known, have
not been sufficiently deseribed : the more obvious ones seldom
present themselves to the surgeon, as they are generally fatal,

* Lib. vii, cap. xxxiii.
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the operation, and the second a laboured and well-digested
essay by M. Moublet, inserted in the Journal de Médecine
for the year 1759.

The academy decided on the propriety and necessity
of the operation, in awarding the double prize to M. Barbet,
whose memoir is printed in the ninth volume of ‘the Memoirs
of the Academy, duodecimo edition; Paris, 1778. He
therein relates the following case as the first on record of the
kind. “In the winter of 1748, a boy, about thirteen or
fourteen years of age, was brought to the Hotel Dien of
Orleans, suffering from gangrene, in consequence of having
eaten unsound rye; the disease being endemic among the
inhabitants of Sologne, in rainy seasons, which corrupt the
grain of that province. The gangrene had affected both
legs and a part of the thighs, and M. la Croix, the principal
surgeon of the hospital, endeavoured in vain to arrest its
progress by the means usually employed in such cases. The
disease extended on the right side to the articulation of the
thigh with the hip, and on the left side to the great tro-
chanter. Sphacelus having soon supervened, the death ¢
the boy was considered inevitable in a very short time ; bul
it did not immediately take place, the line of separatic
between the dead and living parts soon formed on the ri
side aroand the joint, and the separation of the thigh at
articulation with the hip was nearly effected by the efforts ol
nature alone. The head of the femur slipped ount of he
acetabulum, and was attached to the os innominatum by the
round ligament only; and the soft parts of the thlgll
the body, by the great sciatic nerve. Under these circam=
stances, M. la Croix, in the presence of M. le Blanc, by
dividing these parts with the scissors, completed whut na- |
ture alone had almost entirely accomplished. The patient |
was so well on the fourth day, that M. la Croix proposed 1
to amputate the -other leg, the separation of the dead from |
the living parts having left a space sufficient to allow * |
his sawing the bone close to the sound parts; and in this
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method of cure but by amputating the limb at the articulation,
I set about it in the following manner : L

““ Having laid the patient on the sound side, upon a table
of a common height, and putting the diseased thigh at right
angles with the trunk, I began my incision immediately
behind the top of the great trochanter, carrying it obliquely
backwards and downwards, to the inside of the thigh, and
from thence obliguely wpwards, to within two ‘inches ﬂ
the crural artery. I then began the second incision at the
same place with the former, carrying it in an opposite direc-
tion over the upper extremity of the trochanter, and from
thence obliquely forwards and downwards, to within the
same distance of the vessel as in the former.

“ These incisions were made only through the skin ant
fat, which being well drawn back by my two assistants, I
Jdown into the joint, and from these carried two other incisions
through the muscles in the same order and direction, and te
the same extent, as those which were made through the oute
integuments.

T then turned the head of the femur out of the acet:
lum, that T might with more ease and security accomplish
most important part of the operation, namely, the taking uj
the artery. From the foregoing description you will easi
conceive, that a flap, about four inches in breadth, consisting
of all the integuments, with the artery included, was still un
divided. This flap I grasped firmly betwixt the fingers and
thumb of my left hand (my fingers on the skin side of it, and
my thumb on the muscular), and cut it through immediately
below my hand, and between three and four inches from s
passage of the artery under the ligamentum Fallopii.

“The incision here was made from above downwards,
thrnugh the muscular parts of the flap, and then through th
fat, vessels, and skin. It was done in this manner, tlmtﬁ
skin might correspond with that which was divided by the
first incisions, and that the edges of the wound, we w
say stump, might thercby be kept neat and uniform. "
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M. Percy has mot noticed this operation in his work
on. Military Surgery. M. Larrey has performed it seven
times : three cases are related in the 2d volume of his Me-
moirs, page 180. .

In the first case, the operation was performed without
accident, and the soldier was so easy for some hours, that
a favourable result might have been expected, if he had not
been obliged to undergo a hurried journey of twenty-four
hours’ duration, in the winter season; which, with the fa-
tigue and inconvenience of the conveyance, most prnhahlﬁ".
caused his death. 4

The second case, the Baron says, “ was of an officer,
Mons. Bonhommé, of the 18th demi-brigade, wounded by a
splinter of a shell at St. Jean d’Acre, and brought to me with
an enormous wound of the right thigh.

« The muscles were either torn or carried away from a
great part of the circumference of the thigh, the femoral ar.
tery was torn about five or six fingers’ breadth below the e
ral arch, and the femur was broken as high as the great t
chanter. He had lost a considerable quantity of blood, and
very much weakened. I even thought he would die in a few
minutes, if the removal of the thigh was not immediately ag-
complished. e passed the day and night after the operation
in as quiet a state as could be desired. I gave him some an-
tispasmodic draughts, some cooling drinks, and weak bre
with a little wine. The next morning the dressings were wet
with a reddish-coloured serous discharge, without :walw
pain, or tensionin the stump. He was easy during the night,
and slept well for three hours, The third day the dressings
were removed, and he passed the day very well; the bowels
were regular, and he had a desire (o eat. I gave him some |
rice gruel (pottage) night and morning. On the night of the
third to the fourth day, he had some slight febrile symptoms,
accompanied by throbbing in the stamp, and general heat of
the body, which was succeeded by a plentiful perspiration,
ease, and sleep. In the morning T found the dressings soaked
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retained by an appropriate bandage. The operation was very., |
quickly done, and without loss of blood. In a few minutes he
became easy, and slept quietly for some hours. The return |
of the army to Egypt, which took place immediately after-
wards, oblized me to move this young man, with the other
wounded ; and T subsequently learned that he died on the
road.” : :
In the third volume, page 349, the two following cases
are related. Speaking of the battle of Wagram, he says—
“ Before night, near five hundred wounded collected at my
" station, principally by cannon-shot, or having very severe
wounds that required some capital operations. This afforded
me another opportunity of convincing myself of the necessity
of immediate amputation, in all cases ‘where it is declared in-
dispensable ; and T have no hesitation in asserting, that if it
had not been done, the greater part of these men would have
died within the first twenty-four hours; as was exemplified
in the cases of two of the Imperial guard, whose wounds
rendered amputation at the hip-joint necessary, and who lo:
their lives in consequence of the operation being too lon
delayed.
« T must confess, that the little encouragement given m
by professional men, to expect success in this operation, m ade
me for a time give up the idea I had entertained of perforn
ing it upon these men, although I had met with considerab
success in other instances nearly analogous. I had notan idea
of saving them, and merely laid some simple dressings on the
wounds, which were very extensive, with fracture of the
bone to the great trochanter, and then proceeded to pe
such other operations as could be done with more chance of
success. These two men in the mean time underwent the most.
horrible sufferings; they begged for velief by the operation,
and even endeavoured to destroy themselves. The repeated
solicitations of my colleagues, and the dreadful'sitnaﬁn'n:'-
these poor men, at last determined me to perform the oper
tion, although T did it with regret, foreseeing but little he
of success. They had now been wounded seven hours,
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Kolloskoi, and from thence to Witepsk, where he remained |
under the care of M. Bachelet the surgeon-major of thnt‘r
place, until he was nearly well, a very small portion of the
wound remaining to be cicatrized. At Orcha, it is said, he was
seen perfectly cured, but he never reached France, and Baron
Larrey has not been able to obtain any account of him from
that period. It may, he thinks, be considered, and ve
fairly, as a successful case, although he is aware that the ad-
versaries of the operation will not admit it as such until the
man’s death be accounted for.

In the 3d vol. of the Bulletin de la Faculté de
published at Paris in 1812, there is the following case of
amputation at the hip-joint, performed by M. Baffos, surgeon
(adjoint) to the hospital of the Enfans Malades, and to that
of Madame Necker.

“ Bartholomew Tallandier, an orphan, seven years of
age, of a phlegmatic temperament (d’une constitution lympha-
tique), was admitted into the hospital for sick children, on the
24th of September, 1811. . .

“ This child had a cicatrix on the joint of the great to
with the first metatarsal bone, the result of a well-cured sere
fulous affection.

““ There was on the superior, anterior, and external par
of the thigh, a smooth hard tumour, without fluctuation o
discoloration of the skin: but it could not be ascertai

external cause; and I readily perceived that it depended o
disease of the bone, which had made considerable progress
It was in an indolent state on his admission into the hosp :
but soon became painful, and particularly at night; he lost h
appetite, became feverish, restless, grew thin, &ec.

“ The tumour increasing in size, and being con :
that nothing could arrest its progress, I proposed to per-
form a formidable operation, of the dangers of which I was.
well aware ; but which still left me some hope of saving the
life of the child, when no other method could preserve him
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a great number of students, being particularly assisted by
my friends Messrs. Danyau and Abraham, whose presence
gave me more uuuragé, from the confidence I placed both in
their judgment and friendship. o
“ The patient was placed horizontally on a bed a little
raised, with the pelvis brought forwards, the left leg hanging
supported by an assistant, the right leg stretched ount, and
sustained by another. il
“ M. Danyau, standing on the left side of the patient,
compressed the artery with the thumb of the right hand.
Holding the thigh with my left hand, I moved it gently hm:k_'
wards and forwards, to enable me to observe the spot nearest
to the joint where the knife ought to enter; which having
ascertained, I plunged a sharp-pointed straight knife, eight
inches long aund six or seven lines broad, into the anterior and
superior part of the thigh, external to the artery, and brought
it out directly opposite behind. I then cut along the hone for
the breadth of four fingers, when, turning my knife, I made
a horizontal cut, by which I completed the internal flap
M. Danyau grasped this in his hand, and completely
manded the flow of blood. I now exchanged my knife for a
straight bistoury, with which, at one stroke, I cut into the
capsular ligament and divided the round ligament, luxating af
the same time the head of the femur by a strong abduction of
the thigh. Resuming my first knife, I carried it behind the
head of the bone, and made a horizontal incision outwards, on
a level with the top of the trochanter, which completed the
external flap. I pulled out the artery with the forceps, and
tied it with a double thread, and then secured the lesser ar
teries that bled in succession ; but there were not more than
seven or eight requiring the ligature.
““ The operation was performed in thirty or forty seconds
not including the time required for securing the vessels; and
the quantity of blood lost was supposed to be something le .
than a porringer full (palette). _
“ The dressing consisted in the application of a piece of
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4
the external and internal nbhque, and the transversalis mu:uloé'

were torn out, without the peritonenm being opened, which
alone prevented the intestines from coming out at the wound.
Although Captain Flack’s life was saved, stiil I am of
opinion that very few would have recovered from such an in.
jury. His greatest inconvenience at present arises from being
unable to bend the leg backwards on the thigh.
The secondary operation has seldom, T believe, been per-
formed during the suppurative stage succeeding to injury from
gun-shot wounds ; and as I do not believe it can be successful,
if done at this period, T would not perform it after the second
day has elapsed, until the third or fourth week. There are
not many cases that will demand: it at this period, as the fem T
in most compound fractures of the thigh, can in general be
sawed off, at, or immediately below the little trochanter. '
The following case will best explain another state of dis-
ease'in which the operation may be necessary. '
Private Mason, of the 23d regiment of infantry, or
Welch Fusiliers, had his thigh amputated about its middle
during the siege of Ciudad Rodrigo, and was sent to the divi-
sional hospital at Aldea del Obispo, with the other wounded
of the fourth division, those of the other part of the army
being in general hospital. For some time he appeared to
doing well, when the wound became irritable, opened out, and
slonghed on the under and inner part, with some hemorrhage.
Attention was paid to this both in dressing and searching for
the vessel, which could not be found, for the stump ceased to
bleed when opened and cleansed, and j'ef: soon filled after the
dressings were applied. Finding my endeavours to suppress
the heemorrhage fruitless, T determined on tying the femoral
artery above where the profunda is usually given off, as it ap-
peared to be a branch of that vessel that bled. This was
effected, as I supposed, about two inches and a half balﬂﬂr
Poupart’s ligament, with little disturbance to the contiguous
parts. The heemorrhage ceased from the stump, and T hoped
all would do well. The next morning the hleeding suddenly '
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riod for secondary amputation. Tt is in this, and other ope-
rations high in the thigh, that the question of time is m
important, for haste is as injurious as delay, when improp: erly
applied. :
If the patient has suffered much loss of blood, or is m
state of syncope, or nearly approaching to it, unable to
culate, with a pulse scarcely perceptible, and the skin clar
and cold, an immediate operation would only hasten his de :
but if excited by stimulants and cordials, he will have sc
chance of recovering himself in a short time, so as to unde
the operation with a better prospect of success, or he w:ll
that period sink and die. If, on the contrary, he is brougl
to the surgeon, although much alarmed and reduced by
sudden shock and loss of blood, with strong sensations of p
expressed by his cries for assistance, corivulsive motions
the limb and body, and the powers of the sensorium nut |
stroyed, the operation should be performed tmmedmtelgr, :
instead of becoming more calm and collected, he will g
dually sink into the state of the first described, and be w
able to bear the operation. On the other hand, the il
mentioned, if he be excitable, will in time rather approach
the state of the latter, and from the pain, &ec. he suffers, ¥
call for the performance of the operation. This violent ner-
vous commotion, however, is not common; it depends upon
particular idiosyncrasies, and will never in the first be so e

cessive as in the last. i

The operation being decided upon, itis, 1 Gﬂﬂfﬁﬁ, 1ot
that at the shoulder-joint, to be done by every one of m
rate ability. No surgeon ought to attempt it, unlaal,
conscious of possessing great coolness, a presence of I
equal to any emergency, and a correct knowledge of ﬂlﬂ
to be divided.

The fear usually entertained by surgeons, is that qf
trollable heemorrhage ; and Mr. John Bell (whose works hav
done so much good in the surgery of arteries) has here d
much mischief, in persuading many young men, M{”’ '
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unnecessarily raised, for I have no hesitation in denlanm'
and I am supported in the assertion by all the surgeons o
extensive practice in the British army, that when the pulse is
suppressed in a great artery, the flow of blood is com-
pletely restrained for every purpose in surgery. I will e ---i
say, that the flow of blood may be entirely suppressed, ar
yet the pressure upon the subclavian artery above the
shall be so moderate, that the instrument will not leave a
mark upon the skin discoverable after twenty-four hours. 1
do not assert this without solid foundation, for I have s
the inguinal and subclavian arteries compressed and
very many times, and I have bad the femoral and axillary a
teries as often, between my fingers; but I never saw blog
projected one inch {rom the orifice of these vessels with
pulsatory motion being evident; und I never saw blood flo:
in a stream from the orifice of any large artery. I have see
when the sides of these vessels have not been pressed exact
together, so that the inner coats have not been in contac
that a little blood has oozed to the mouth of the artery, a
that it has even dropped from it; but the moment fl
drop became a stream, the motion of the artery was sen
to the ﬁngers, and the blood thrown out, came per s¢
I have never found any difficulty in holding the divic
ends of the femoral, or axillary arteries, between my fing
and thumb, whilst a ligature has been placed upon the
and I know that the blood is not propelled in these
teries, with a force that is not readily overcome by '_
derate pressure. lIn a healthy mau the circulation d
go on in an artery, when the pulse of that artery hau
in consequence of pressure. It is not, indeed, consiste

it should ; for, if the circulation could go on so as to !

a dangerous hemorrbage, without any motion of the

tery being discoverable, the occurrence of it in the smal

arteries in a state of health would almost appear unnee
sary. If it be said, that itis not circulation, but merely:
little blood that passes between the sides of the vessel that a
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cept the aorta, to avoid unnecessary discussion), through which
the passage of blood cannot be most easily prevented. The de-
gree of pressure required on the sides of the inguinal, subclavian,
axillary, or carotid arteries is trifling, and all that is required
is to take care that it be correctly made. If these arteries be
laid bare, the simple closing of the fingers is almost sufficien (5
to place the sides of them in contact. If the inguinal or anl-
lary, or other artery be ent across, whilst the vessel has latera
support, as in amputation in muscular parts, the pa :' :
sage of blood through it is suppressed, by placing the point
of the finger on the open mouth of the artery, and retaining
it in that position without almost any pressure whatever. [
proved this assertion in the York Hospital in 1817, before a
great number of students, in two amputations, one at the shoul-
der-joint, the other at the great trochanter. Ineach operation,
- after the limb had been removed, T allowed the femoral and
axillary arteries to eject their blood in full stream, and imme-
diately put a stop to it with the point of my fore-finger, :..r'_:!_
without using any perceptible compression, as was seen from
the ease with which it was accomplished. I repeated this t
show that it was not an accidental circumstance. I performe
both operations without a tourniquet, and compression wa
not made on the subeclavian artery until after the head-of the
humerus had been separated from the glenoid cavity, and the
artery was about to be divided. Less blood than usunal wa
lost in both operations, and the patients were dlsnhnrgud
hospital, cured. ; ol
The difficulty supposed to arise from this cause, was tn
surmounted in the amputation at the hip-joint, by putting a
ligature on the artery below Poupart’s ligament ; and all who
have written on the subject, or attempted this amputation,
have directed this operation, often considered serious in its
performance, although in reality extremely simple, aabl e-
liminary step. Tourniquets were not invented for this op I -
tion, as for the shoulder, for little dependence was placed on
eompression ; and they knew there were several othsr‘ art

i —Semp——
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" is a strong fascia surrounding the thigh, and attached with the
tendinous expansion of the gluteeus maximus to the linea as-
pera, which attachment gives some little inconvenience, if not
separated from the bone. Under this fascia there are twenty
muscles surrounding the hip-joint, the whole of which must
of course be divided. 1. Tensor vagine femoris. 2. Sarto-
rius. 3. Rectus cruris. 4. Iliacus internus. 5. Psoas mag-
nus. 6. Pectineus. 7. Gracilis. 8. Triceps, arising by |
three distinet heads, longus, brevis, magnus. 9. Semiten-
dinosus.  10. Biceps long head. 11, Semimembranosus. |
12. Quadratus femoris. 13. Obturator externus. 14. Obtu-
rator internus. 15 and 16. Gemini. 17. Pyriformis. 18.
Gluteeus minimus. 19, Glutzus medivs. 20. Gluteus maxi-
mus. Many of these are simply divided in the first inei-
sions, without difficulty, or inter[erence with the ulterior steps
of the operation. The muscles immediately attached or in-
serted about the joint do, however, cause inconvenience if
overlooked, or not known ; and these are Nos. 4, 5, 6, 12,
13, 14, 15, 16, 17, 18, 19, and 20. The knowledge
the insertions of these muscles will enable the surgeon to un-
derstand and obviate any difficulty that may arise in disl
iug the head of the femur.
The vessels are in four sets: the femoral, obtura
sciatic, and gluteal arteries. The femoral artery has the
terior crural nerve on the outside, and its corresponding v
on the inside, and may be compressed with certainty wh&ralf-
passes over the brim of the pelvis. p
The obturatrix artery, whatever may be its origin, a]wé.
comes out through the thyroid foramen ; is not mmpresﬁﬁ
but is not of great size. ol
The sciatic artery is given off by the internal iliac, passes
out of the pelvis below the pyriformis muscle, and divides
into a number of branches running downwards towards the
thigh, and anastomosing largely with vessels coming from the
fore part: it is also not compressible, and several branches
will bleed during the operation ; but they are easily stopped |
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arteries and a vein, if the profunda is given off high up, are
to be taken between the fingers and thumb of the left hqn&

until the surgeon can draw each vessel out with the tenacu-
lum, and place a ligature upon it. 'Whilst this is doing, the
‘assistants should press with their fingers ou any small vessels
that bleed. The surgeon then cuts through the small muscles
running to be inserted between the trochanters, and those on
the under part of the thigh, mot vet divided; and with a
large scalpel opens into the capsular ligament, the bone being
strongly moved outwards, by which its round head puts
ligament on the stretch. Having extensively divided it on
the fore part and inside, the ligamentum teres may now
be readily cut through. The head of the bone is then
easily dislocated, and two or three strokes of the knife sepa-
rate any attachment the thigh may still have to the pelvis.
The vessels are now carefully to be secured. The capsular
ligament, and as much of the ligamentous edge of the aceta-
bulum ought to be removed as can readily be taken away.
The nerves, if long, are te be cut short, the wound well
sponged with cold water, and the integuments brought toge-
ther in a line from the spinous process of the ileum to the tu
berosity of the ischium. Three sutures will in general be
required, in addition to the straps of adhesive plaister, to
keep the parts together ; the ligatures are to be brought out
in a direct line between the sutures, a little lint and some com-

flap, to keep it in contact with the cotyloid cavity, and as ,
the union of the parts. A piece of fine linen is to be -]H ‘
over them, and the whole refained by a calico bandage
round the waist, and brought over the wound. ;
It is recommended to pare the cartilage from the bone ; Elllf i
if this could be readily done, I would agree to it, hut t'h#&
cartilaginous surface of the acetabulum is not to be cut a
without much difficulty and some time, which cannot hq_ 4
spared ; for I consider the success of the uperanun to depend
very much upon the quickness with which it is performed, not
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merly recommended must be employed without delay. If
there be heat or uneasiness in the wound, it must be kept wet
with cold water. .
If the surgeons called upon to perform this operation
have not been in the habit of dealing with large arteries, they
may feel an unconquerzble repugnance to cutting through thh_:’".
femoral artery before it has been tied ; and although I can
most positively assure these gentlemen, there is nothing to
fear in doing it, still they may tie the artery first, if they
cannot overcome this feeling of danger. It is to be done |
cutting through the integuments in the usval manner, and
then dissecting for the artery and vein, previously to mlttiﬁg.f'
through the muscles.
The cases and facts I have related establish amputation at
the hip-joint as a successful operation. The danger arising
from loss of blood is proved to be trifling, and no bad conse-
quence has ever resulted from it. The operation itself cannot
be difficult, because so many persons have been able to ac-
complish it. The shock to the constitufion or system at
large, although undeniably great, has been proved not to be
beyond its powers of supporting. If we refer to the number
of persons on whom it has been done, it will be found to
amount to about twenty: of these, three perfectly recovered,
and three are now living ; seven lived long enough to gel the
better of the first effects of the operation, and to show that
they would in all probability have been cured, if death had
not been caused by disease totally independent of the opera- l‘
tion; the remaining ten died, but all of them lived some
hours, and several many days, afterits performance, althnngh
in most of these cases the chance of success was at first but
small. I do not apprehend that the same success has attended
the operation of placing a ligature on the subclavian artery ;
vet there is not a surgeon, with any pretensions to professional
character, who would decline doing this operation in a proper
case requiring it. 'This being the fact, I shonld be glad to
be informed on what principle amputation at the hip-joint can
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follows : ““ Five only can be considered well, or as using their
limbs. Two more think their limbs more valuable (although
not very serviceable) than a wooden leg: and the remaining
eleven wish they had suffered amputation at first, as they are
not likely to do well: and if they eventually recover, which
in many is doubtful, the limb will be distorted and unservice-
able.” Of two officers with fracture of the femur, one died
in the hands of the French surgeons, in whose charge he fe
during the action, and by whom he was skilfully treated ; the
other, with the greatest possible attention and care, has pre-
served a limb, which I think he now wishes exchanged fm{
- cork leg.
In the five successful cases, the injury was, in all, at or
below the middle of the thigh. In the thirteen others, wha
retained their limbs, the injury was notabove the middle third 5
and of those who died unamputated several were near, or
the upper third, and either died before the proper period for
amputation, or were not ultimately in a state to undergo th
operation. Of the seven amputations that died, two were at
the little trochanter by the flap operation, and the others, fe
the most part, unfavourable cases. In one case only was the
head or neck of the bone fractured by a musket-ball, whiek
had entered on the outer and hack part, and afterwards wer
through the scrotum and penis. This man was not pointed
out to me for some days, and was not at that time, or ever
afterwards, in a state to render amputation likely to be‘s
cessful. He lived however for twe months; and, from fl
dreadful sufferings he endured, I always regretted amputa
at the hip-joint had not been performed at first. -"»
After other battles, in which T have had the care of frae-
tures of the femur, the success has not been so great, but o
were generally under less advantageous circumstances ; _'
from the sum of knowledge thus acquired on many occasions
I am induced to believe, that in this injury, amputation ought
to be a more frequent operation than it is at present; and .8
think T am borne out in this supposition by the above state-
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to submit to it, and will rather hazard their future health and *
happiness, and undergo the most dreadful sufferings, fu'
months, to save a limb, which when cured, and their wishes
are obtained as far as circumstances will permit, they find a
useless burthen, and a source of inconvenience for the rest of
their lives. \ Y
Wounds from musket-balls, injuring the lower part nlﬂn
bone, without communicating with the joint, do not require
primary amputation ; they are proper cases for delay, unless
there be great destruction of parts. .
It must, however, be borne in mind, that all compound
fractures of the thigh should be placed in the straight position,
and, if possible, from the moment of injury. T am aware,
in giving this opinion, that I am differing from some of my
brethren in the army, as well as in civil life ; and I only do it,
because I consider it imperiously necessary from motives of
humanity to do so; and that as my opportunities for o
tion have been greater than many others have pnsuesaed I
more called upon to give an opinion. It has also been a sub-
ject to which I Lave paid particular attention; and the res it
of several trials was so decidedly in favour of the extended
position, that after the battle of Toulouse I gave a positive
order, that no limb should be placed in any other position,
without a reason being specially given for it. The greater
success which attended the treatment of fractures of the thigh
after this battle than any other, was owing to this kind of _
ment, which met the approbation of, and was most zealously
enforced by, the different heads of hospitals. After the battle
of Waterloo this was not so particularly attended to ; '
when I pointed out to the different gentlemen in charge, th
greater advantages of it, they who had not already done sa
immediately adopted it. In several cases the inconvenience
of not having done it from the first was discovered, even as
soon as a fortnight afterwards, union or adhesion hﬂm }e
taken place to a sufficient extent to prevent the nem
change of position being accomplished. : = Rl







380 OF AMPUTATION OF THE THIGH.

If the ball has pierced the centre of the patella, and pﬂﬂdﬁtﬁ
out nearly in an opposite direction behind, the limb will not
be saved ; or if the ball has struck the patella on its edge,
and gone through it transversely, opening into the joint, it
will very rarely or never be saved ; but if it be merely frac-
tured, there is hope under the most rigorous antiphlogistic
treatment, and delay is proper. ot

A ball will occasionally penetrate the capsular ligament,
and lodge in the knee-joint, without fracturing the bone ; '
it cannot be extracted without opening extensively into th
cavity of the joint, and the extraction of the ball be absolutely
necessary, amputation had better be performed at first, foi

it will be ultimately advisable. 2
The condyles of the femur and the lower part of the
bone being spongy, a ball may pass through them, or betwee
them, and fall into the knee-joint; or it may make a pro
minence on the side of the patella, without passing out, |
immediately interrupting the motion of the leg, for the soldie
may walk some distance afterwards; the popliteal artery ma
also be divided in addition, and either of these cases will rer
der amputation necessary; for the ball must be taken out o
the fore part, and the general inflammation of the joint w
either destroy the patient in a short time, or, after much di
tress and hazard, leave him no alternative but amputation.
If a ball lodge in the condyles of the femur, within th
capsular ligament, and cannot be easily extracted, amputatio
is advisable; for the limb, if preserved, will not be a
one. If the ball, on the other hand, lodge without the cap
sular ligament, and cannot readily be extracted, the w un
should be healed as soon as possible ; and although it may
cause some little inconvenience to the knee-joint, it will pre-
serve the limb and life of the patient; as I have seen in man
instances, when a continuance of persevering ﬁﬂ'ﬂrh;l to extract
it, would have exposed both to great hazard. | o
Many cases of wounds of the knee-joint, in which ﬁn w
sular ligament is wounded, and the articulation opened I*
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and pressed upwards by common broad pieces of linen as
retractors, assisted by the hauds, whilst the bone is sawes
through, which is done without difficulty, either from the out
or inside, as may be most convenient to the surgeon.
pressure on the flaps made by the retractors and the hands
the assistants, as well as the compression on the artery against
the os pubis, will prevent any hemorrhage of consequence,
while the bone is removing. The vessels are now to be sec ]
according to their importance, even to the smallest that bleed;
the stump should then be sponged with cold water, and wel
dried ; the flaps are to be brought together, and retained b
suture in the middle, and good adhesive straps, the ligatures
being breught out above, below, and directly forwards, ‘as
their course may point out. Compresses are to be laid upon
the sides of the wound, and the whole supported by the band.
age brought down for the purpose, but not made to press
upon the surface of the stump. :

‘When amputation by the eircular incision is prefﬂrred ]
tourniquet may be used to stop the circulation of the blood
and especially where the surgeon is not much accustomed t
operative surgery, the assistants bad, and the loss of a large
quantity of blood than usual might prove fatal. It shoul
however be completely slackened as soon as the principal ves
sels are secured; for the natural retraction of the muscles
prevented by the strap of the instrument, which often cat
some difficulty in high operations, in sawing the bone, by T
venting the retraction of the soft parts. In consequence
these, and other inconveniences attending the use of the tou
niquet in operations high in the thigh, I recommend compre
sion to be made on the artery against the os pubis, in pre
ference ; but this requires a self-confidence young ope -.,---;"
do not in general possess ; and, as they are taught to look for
safety in a tourniquet, it is only practice will convince the
of its frequent inutility, and constant disadvantage, in thi
particular place of operating; for, of the number of ampu
tions at the middle of the thigh I have done, and seen d
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round the thigh, until the circular division of the skin, cellular
membrane, and fascia is completed. The knife is not to be
held loosely in the hand, but firmly grasped, so that the ope-
rator may be aware of the force applied, and what will still ba
necessary to carry the incision fairly through the fascia; and T
the more particular on this point, because the skin cannot
be sufficiently retracted unless the fascia be divided ; and be-
cause I know this step of the operation is frequently neglected,
or thought unnecessary, and the cellular substance separated
from the fascia, instead of being retracted with it.
By beginning the incision towards the heel of the knife,
an opportunity is allowed with the remaining part to cut what
is left undivided, as far as regards the depth to which this in-
cision should be carried; and gives a facility in completir
the last two inches of the circular, by bringing up the point
of the knife, when the bending of the wrist would hardly al
low the lower part of it to be applied; and as the division of
the skin is certainly the most painful part of the operation, i
ought never to be done by two incisions, when the larges
thigh can most readily and speedily be encircled by one.
If the fascia should not be completely divided by the
circular incision, it is to be cut with the point of the knife,
and at the same time any attachment to the bone or muscles
beneath is to be separated, to allow of its complete retraction
and on the under part, where it is attached to the bone, it wi
always require this assistance. The amputating knife is ther
to be applied close to the retracted fascia and integ"umu-ts,.-_ m
the outermost muscles are to be divided by a circular incision
with any portion of the fascia that may not have equally re-
tracted. This incision completed, the knife is immediately to
be placed close to the edge of the muscular fibres which e
retracted, and the remainder of the soft parts divided to e
bone in the same manner. In making these two incisions,
and I consider two and sometimes three necessary, I wo
mark well the usual course of the great artery, and care
should be taken to cut at least half an inch on each side of it
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part of the bone should bleed freely, the thumb of the leff
hand pressed steadily upon it, whilst the vessels are tyin 1
will in a short time suppress it. Any inequality of bon
should be removed by the forceps; the ligatures, if they are
to remain, should now be shortened, one end of each threa
being always cut off at the knot, when the vessel is secured
The stump is to be sponged with cold water and dnﬂii
bandage rolled steadily down the thigh, the muscles and i
teguments brought forward, and placed in apposition ho :-
tally across the face of the stump, and retained by adhesiv
plaisters carefully applied, from below upwards, and fre
above downwards. The ligatures being brought out nearly
straight as possible, in two or three places between the slij
of plaister, a little dressing is to be placed over them, a ¢
press of lint, iwo slips of bandage in the form of a Mal
cross, vertically and horizontally, and the whole secured by
few more turns of the bandage. No stump cap is to be a
plied ; the stump is to be raised a little from the bed in wh
the patient lies on his back, and if the bone appears to
too much against the upper flap, the body may be a
raised, which will relieve it. e
In secondary amputation of the thigh, the mtagﬂmn
not be sound, and will not retract; here they must be
sected back to an equal distance all round. If the m ]
are much diminished in size, or flabby, they should be
even longer than may appear necessary for the formation of
good stump; and this is to be done more especially on
under part, for bone will frequently protrude under these
cumstances, when enough has been supposed to hnm‘_
preserved. In all these cases the bone should be s|
the skin should, if possible, retain its attachments tu:thl
beneath. T have never seen an inconvenience arise from
much muscle and skin in a circular stump; bhut I have
quently seen it from too much loose skin. iyl
In primary operations, there will be from three to seven
vessels to be tied ; in secondary ones, from ten to sixteen, a
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which any one may convince himself by examining the cut end
of any of the museles on the under part of the thigh after an
operation professedly done in this manner, but without any
previous knowledge on the part of the operator of such exa-
mination being intended. I have now to add, that this slant-
ing cut may be attempted if surgeons think it looks well, but
that it is of no consequence whatever, if it be not effected.

With regard to the unequal contraction of the mus
the case is something different, although it is also not clea!
stated. The long muscles can only contract to any ext
when they are at liberty, and not bound down by the te
quet, which is usnally applied so tight as to compress the
small branches of the gluteal and sciatic arteries. That it does.
this, is an advantage which its advocates contend for in its
use; and if it do this, it must at the same time so compress
the long muscles as to prevent their retraction, and therefore
must do away, in a great degree, the object intended to
be gained by this mode of operating. When a tourniquet is
not applied, the long muscles are retracted much more than
the fixed ones, and they ought therefore to be divided se-
parately, which is the reason why I have recommended, on the
principle of M. Louis, two incisions to be made through he
muscles. In regard to the first incision, which is to divide
only the long and loose muscles, it ought to be tlist:incﬁj‘*'
derstood, that as they are not all of the same thickness,
disposed in an equally thick layer around the thigh, they can-
not be divided with that precision which theory would imp
to be the case: some are frequently only partially cut, and in
other places the fixed muscles may be injured. In the firs :
case the surgeon should accomplish, by an additional incisi
where required, what ke had left undone; but it is mﬂ
better even to cut a part of the fixed muscles by the first in
sion, than to make several strokes with the knife in order W
divide the different long muscles which have been left uncat.
The pain attendant on the cut in the fixed muscles is consen-
taneous with that of the general incision, and therefore. not
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distance from the hollow behind the joint, the instrument
itself being on the fore part of the thigh. In this method,
pad must be thicker, and the compression is more palnfuk
not more secure,
The surgeon should stand on the inside of the leg to
operated upon, that he may more readily saw the fibula at the
same time as the tibia, by which the chance of splintering the
fibula is diminished ; for this bone is held much more steadily
under the saw when the tibia is undivided, whatever pains
may otherwise be taken by the assistants to secure it.
limb should be a little bent, and the circular incision made
with the smaller amputafing knife through the skin and inte-
guments to the bone, on the fore part, and to the muscles on
the outside and back part; and as the attachment of the skin
to the bone will not readilv allow of its retraction, it must |
dissected back all round, and separated from the fascia, the
division of which in the first incision would avail nothing, from
its strong attachments to the partsgpeneath. The muscles are
then to be cut through, nearly on a level with the first inei
sion, and down to the bones. The interosseous ligament b
tween the tibia and fibula is to be divided with the catlin ; and
as several of the muscles cannot retract, in cnnsequﬂnﬂa
their attachments to the bones, they are to be separated wi
the knife; and in the same manner the intermuscular septa
or expansions running between them, are to be divided,
they will still prevent their retraction. The retractor
three slips is now to be put on, the centre slip running be
tween the bones ; by which the soft parts may be pulled b:
to a sufficient distance, any adhering part being &m&ed
the point of the knife. The bones are to be sawed throu
with the usual precautions, and the retractor removed, whe 1
the three principal arteries should be secured : the anteric .
tibial, on the fore part of the interosseous ligament,
the tibia and fibula; the peroneal artery behind the fibula;
and the posterior tibial near it, more inwards and behind the
tibia ; this artery will frequently, however, contract very much,
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it extend into it or mot, an incision should be made on the
tibia, to ascertain this circumstance, and it need not interfere
with the operation, if found to be praecticable.

I saw the operation performed, with great dextenty, by §
~ the Baron Larrey, in the Hospital of the Imperial Guards at
Paris ; and I also saw two persons, who had each lost a leg in
this way, walking with a wooden one with great ease, and
without the aid of a stick.

In this operation the tourniquet is to be applied where the
artery perforates the tendon of the triceps, and not in the ham.
The circular incision of the integuments is to be made in the
usual manner, and the skin turned back ; the muscles on the
under part and outside are then to be divided and cleared
from the bones, which are to be sawed off, the retractor having
been used to prevent injury to the museles. The parts around
the fibula are now to be separated from it, and the sma
amputating knife, on account of its strength and the ease with
which it is managed, applied close to the upper edge of the
head of the fibula, which, by a little inclined motion of the
hand, may be easily cut from its articulation with the tibia.
The large artery or arteries will be found in the ham retrs
behind the head of the bone, from whence they must be
pulled out and fairly secured, as well as any muscular branches
that may bleed. The nerves are to be shortened; if the)
happen to be longer than the stump. The removal of
fibula allows the integuments to be readily brought down dia-
gonally over the stump, and muscle can be found to cover
part'of it on the under and outer side; the upper part can
only be covered by the integuments, but I think this ,
unite as readily as it does lower down, under nearly similar
circumstances. The French surgeons, however, merely bring ._:
the parts over the stump by the circular bandage, and dress
it from the bottom with lint, until granulations form; when
they endeavour, by circular compression and bandage, to ap-
proximate the parts and procure cicatrization, making an i
sion through the integuments perpendicular to the spine J







408 AMPUTATION OF THE LEG.

lines, three of them circular and two longitudinal. The m
ation of these lines is determined in the following manner :
first measure the length of the leg from the knee to the ankles
that is, from the highest part of the tibia to the middle of the
inferior protuberance of the fibula. At the midway between
these two joints, 1 make the first, or highest, circular mark
apon the leg: this mark is to point out the place where the
bones are to be sawed through. At this mark also I measu
the circumference of the leg, and thence determine the lengt
and breadth of the flaps, each of which is to be equal to one.
third of the circumference. In measuring the circumferene
of the limb, I make use of a piece of marked tape or riband
and place the extremity of this measure upon the anterig
edge of the tibia. I will suppose the circumference to b
twelve inches, in which case I make a dot in the circular mar
on each side of the leg, at the distance of four inches fron
the anterior edge of the tibia. It is evident that these dot
will be found four inches distant from each other, when th
measure is applied to the posterior part of the leg. From eac
of these dots I draw a straight line downwards four inches
length, and parallel to the anterior edge of the tibia. Thes
lines mark the course which the catlin is to take in the form
tion of the flap. At the extremity of these lines I make
second circular mark upon the leg, which points out the pla
where the flap is to terminate. Lastly, I make a third i
cular mark, at the distance of an inch below the superior ol
which was first made, which intermediate mark is designed
direct the circular incision, through the integumentl- u_j_
anterior part of the limb. The course and extent of the
ferent incisions being thus marked out, the operation may
performed with the greatest precision.

“ The catlin which is used for the purpuse of mnhlt
flap, ought to be longer than those which are nnmmnnljr '
for a case of instruments, and I push it through the I
little below the place where the transverse incision is ﬂ'
made of those muscles which are not included in the -
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be properly supported, or the spine of the tibia will protrud
causing ulceration of the skin above; a protrusion of the e
of the fibula on the side of the flap will also sometimes oceur
both of which inconveniences may be avoided in military prae-
tice, where the attention paid, during the cure, can seldom be
so great as in private life, and where the patient is ofter
obliged to be removed some distance after the operation, by
sawing the fibula at first balf an inch shorter than the tibia,
and by then sawing off, in a slanting direction, the sharp spine
of the tibia ; when the skin may be laid down upon 1t without
fear of its coming through. vl
I consider sutures, one on each side to support the flap,
as indispensable: for I have always found the straps of plaist
alone insufficient and paioful. They should be applied
diagonally, to avoid pressure on the spine of the tibia. The
sutures may be cut away on the sixth or seventh day after the
operation, or they will in a short time ulcerate themselves
out. . ;
It is of the greatest importance that the flap be well sup-
ported at all times during the cure, and especially for the firs
fortnight, whilst changing the dressings ; for, if it be alloy
to depend upon the adhesions it may have formed without pro-
per support of bandage and position, the operation will fail,
and a bad stump, tedious of cure, will be the consequence.
I recommend this method in all its steps to young opera-
tors, for when they depend upon the eye alone, they are often
in error, and I have seen some very bad stumps the con-
sequence of it ; but the catlin necessary for this operation not
being contained in military cases of instruments, I have gene-
rally performed the operation with the smaller amput: ‘
knife ; and as the directions and marks above related are
little tedious, I have formed the flap by the eye, according to
the size of the limb; and in doing this, the knife is to cut
obliquely inwards and upwards, the same kind of flap that
catlin would cut outwards, taking care to have it rather ’
long than too short: and this method I prefer, even if the

1
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as to require amputation as a primary operation, although
they frequently render it necessary as a secondary one. To
be able to judge if amputation be requisite, or indeed in the
treatment of any severe wound of this kind, it wiil almost al-
ways be necessary to enlarge the original wound, which, from
the position of the soldier, may be said to be on the upper
part, or side of the foot. The splinters of bone are to be re-
moved, the ball and extraneous substances are, if possible, to
be taken out, and if the bones, tendons, and blood-vessels
are so much injured as to render the attempt to preserve them
useless, amputation is to be performed; but if the preserva-
tion of the limb be thought practicable, and it generally will
be so in wounds from musket-balls, the attempt must be made
under the most rigid antiphlogistic treatment, the local appli-
cation of leeches and cold water from the first, and with free
openings for the subsequent discharge.

Musket-balls seldom injure the metatarsal bones so much
as to require their removal with their toes, and under the treat-
ment above mentioned these wounds will in general be
healed without further operation. Wounds from grape-shot
occasionally render the removal of the metatarsal bone of the
great toe at the tarsus necessary, although much should be
done to save it. The little and adjacent toes are also some-
times removed at the tarsus ;: the middle ones bat seldom, as
it is not an easy operation to perform, in consequence of the
naturally close attachment of these bones, and the additional
compactness they have acquired from the pressure of the shoe.
I have never performed this last operation, and I think the
removal of the pieces of bone, with free openings for the
discharge, will in general supersede the necessity of doi _.
in these cases. v il

In the consideration of amputation from wounds in-aqﬂ
these parts, it must be recollected, that wounds of the feet
have less tendency to heal than elsewhere, and that this pro-
cess is also more slow in elderly people ; so that mn?ﬂ‘hll
a wound may render amputation advisable, on the field of

1
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always to be found about half an inch behind the pro_]e-chuﬁ
formed by the posterior part of the metatarsal bone of the little
toe. The under part of the foot being firmly held in the palm
of the surgeon’s hand, he places the point of the thumb on
the external joint, and that of the fore-finger over the internal '
one, which indicate a transverse oblique line for the first in-
cision, and which should commence near the thumb and be
continned with a semilunar sweep, the convexity towards the
toes, until it terminates at the side of the foot where the fore-
finger was placed. The joint between the astragalus and
scaphoides is now to be opened into by directing the nife
from within obliquely outwards towards the projection of the
metatarsal bone of the little toe. These bones are then to be
dislocated by pressure, and the ligaments retaining them di-
vided. The joint between the os cuboides and the os caleis
is now to be opened from without inwards, and the bones dis
‘located : the strong interarticular ligament being cut and th
joint largely opened, the knife is to be passed between th
under surfaces of the scaphoides and cuboides, and the so!
parts adhering to them ; and cuts from behind forwards a fla
sufficiently large to cover the wound, which is then to '_
dressed in the usual manner. '
Richerand, in his Nosographie Chirurgicale, relates th
particulars of one case in which he performed this operatio
and the patient walked afterwards upon the stump, witho
crutches.
Amputation of a single metatarsal bone, on the out or
side of the foot, is generally recommended to be done by 2
incision round the root of the toe, terminating in a line on th
outside of the foot, which is continued down to the joint ¢
the tarsus. The integuments are turned back above and be
low from the metatarsal bone, which is to be dissected ou
with the toe attached to it, and the flaps brought together, so
as to leave but one lire of incision. This operation is d i
neated by Mr. C. Bell in his Operative Surgery, and it is the
best way of doing it, where there is mo injury or external
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Of Amputation at the Shoulder-Joint.

Anatomy, which has thrown so much light on operative
surgery in general, has not failed in the last few years to dis-
pel the cloud that obscured this part of surgery; and expe-
rience has proved it to be as simple, easy, and safe an opera-
tion, as an__',f other of importance performed on the field of
battle. The knowledge acquired from this source of its sue-
cess, has given to military surgeons a confidence in perform-
ing it, that divests it of half its former terrors, and by re-
moving from the mind of the patient the idea of his having
suffered a hopeless operation, diminishes the subsequent dan-
ger, and most materially aids his recovery. The dread for-
merly entertained of this operation was very great, even by
men of the best abilities : and under certain circumstances in
domestic surgery it may still be tedious. It can never, how-
ever, again be considered formidable, except under bad ma-
nagement, and from extreme ignorance. .

The distinction between the necessity of the operation, and
the possibility of avoiding it, requires in many cases the exer-
cise of the nicest judgment, and a due consideration of at-
tending circumstances ; for there is no part of mililar_?mlh
gery, in which an operation can be performed with more ad-
vantage at the instant; or delayed for a few days, with a view
of gaining information, with more prejudice ; inasmuch as th
necessary incisions are made, in the first instance, in parts
disposed to take on healthy actions, and in the best possible
state for undergoing surgical operations; the constitution of
the patient being also at that moment generally good, and
able to sustain the demands upon it under untoward circum-
stances; or of supporting, without future injury, the rest int
and control requisite for the successful amnmphahmgnt of
the cure.

The difference between cutting in sound and diseased M |
is justly appreciated by every surgeon, both as to his personal
convenience and ease in operating, as well as to the future 3
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incised wound of the joint, of small extent, does not call for

any operation, as the patient, with due care, will escape with
a certain degree of loss of motion, and of debility in the |
joint ; mor is it proper in a wound from a musket-ball, where
there is even some partial injury of the bone, as these cases
frequently do well, and the patient preserves the use of the
fore-arm. :

There is, however, some difficulty in ascertaining this cir-
cumstance to have taken place, even with a careful examina-
tion, as sufficient injury may have occurred within the capsular
ligament to cause the bone to exfoliate, without being so ob-
vious as to be immediately detected, or to indicate the neces~
sity of any operation ; and as every exertion or motion of the
part adds to the mischief already committed, it is advisable,
even on the suspicion of such injury, to desist from further
examination, and treat the case as a simple one ; being one of
those that ought to be deferred until the subsequent processes
of nature have pointed out the extent of the mischief, and
her inability to overcome it. A teasing inquiry into its nature
may make a simple penetrating wound as dangerous as if it
had been originally more extensive and complicated ; and al-
lowing a knowledge to be acquired, by a continuation of these
attempts, of a greater injury, there is nothing gained to com-
pensate for the inconvenience that will most probably be occa-
sioned by the efforts attending it. On the other hand, if the
wound and splinters of bone point out the head of the hume-
rus to be totally destroyed, with fracture extending to its body,
the operation ought to be performed, and the patient’s future
health preserved, in preference to the chance of an anchylosis
taking place at the end of many months, with its destruction ;
for although some have recovered after such wounds, many
more than a fair proportion have perished in the attempt
at preservation. I bave not performed the operation of ampu-
tation in consequence of a wound from a musket-ball ; but,
where one passes fairly through the head of the humerus, de-
stroying its substance, the best practice will be either the re-
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it be confined to the head and neck of the humerns, excision
ought to be practised, as described under that head.
A wound from a musket-ball, causing a fracture beneath
and exterior to the capsular ligament, although in its 1mme-
diate vicinity, by no means demands amputation from this
cause alone, uuless a large portion of the bone, or pnrmund-
ing integuments, be destroyed. 'With a wound from a muaket-
ball passing through the soft parts and the bone in the same
situation, without destroying its substance to any great extent,
the arm has frequently been preserved. The inflammation
and suppuration are to be kept within bounds by due care,
and the sufferer will have a chance of retaining an arm, which
will be more or less perfect, according to the extent of injury
and other attending eircumstances ; and if the attempt prove
unsuccessful, the operation is the last resource. If the bra-
chial artery below the edge of the pectoral muscle be divided,
in addition to the fracture of the bone, it makes the case more
complicated, and will be, taking the extent of the injury and
other circumstances into consideration, a sufficient cause for an
operation. Ina favourable case, however, where the bone is not
much, or hardly splintered, the integuments not torn, or
stuffed with effused blood, the artery should be laid bare by a
small incision, and each end of the vessel tied ; which would
be of little or ne consequence superadded to the gun-shot
wound ; and, in some instances, might facilitate its improve-
ment, by the more ready removal of the spicule of bone.
The principal danger does not arise in this instance from either
the fractured bone, wounded artery, or the mischief likely to
occur in the immediate seat of injury, but from the probabi-
lity of gangrene taking place in the lower part of the extre-
mity, from the anastomosing branches being unable to support
the limb, under the additional pressure of the actions going
on above. If then, even with the most favourable case
(simple amputation of the arm not being practicable), the ap-
pearance of returning circulation in the hand should not be

L -
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at the joint, according to the practicability or propriety of its
performance : or, the less degree of mischief done to the arm
is more than counterbalanced by that committed in the chest,
the great extent of which may prevent the operation from
motives of humanity. Tt will frequently happen, that the
arm may be irrecoverably shattered, and the thorax partake
in a less degree of the injury, there being only apparent some
contusion or grazing of the skin; if low down, the elasticity
of the false ribs may have prevented the integuments being
much injured in appearance, although the blow has been
violent ; yet the force of the ball may have ruptured the liver
or spleen; or, if higher up, perhaps fractured the ribs, in
2ddition to a more severe contusion of the integuments. When
these accidents occur, the symptoms arising from the wound
or contusion of the trunk of the bedy are to be first consi-
dered ; if, at the proper time for the performance of the opera-
tion, they do not indicate a speedy dissolution of the patient,
or the prospect of such an event in two or three days, the
operation ought to be performed, and a chance of recovery
given to the sufferer which he would not have, the arm being
retained, and the injury of the chest remaining the same. The
danger to be apprehended in the more favourable cases, is.
from inflammation; and this will be rather diminished than
increased by the operation, the immediate shock of which is
readily borne : the danger of deferring it is manifest and cer-
tain, the injury committed in the thorax or abdomen is not
ascertained, and its effects may be obviated. The loss of
blood, during the operation, tends to prevent inflammation;
and if the termination be unfavourable, it can only be a mat
ter of regret for the sake of the individual, and not for the
non-performance of a duty. 1f the cavity of the chest be
laid open, or several ribs beaten in, or a stuffing of the lungs

take place from a large ruptured blood-vessel, all of Wﬁlﬁi}

circumstances are obvious and cannot be mistaken, the opera-
tion would be an unnecessary cruelty. A hmmorrhage of
short duration, or the expectoration of blood in small quan-
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then be resorted to: or, when it has been delayed, and the
slough and loose pieces of bone are removed by the suppu-
rative process, the extent of the injury shows the impossibility
of preserving the arm; or, the health and strength of the
patient may be unequal to carry on the actions required,
to sustain the irritation caused by the diseased parts; the
judgment must in this case be formed according to the general
principles of surgery, differing in no wise from a disease
caused by other means. :
The general appearance, strength, and health, must undes
the pressure of a severe wound suffer considerably; ani
the care of the surgeon is directed to prevent their sinking
below what can be restored. The difficulty consists, in ascer:
taining how much can be suffered, and the patient still ha
sufficient force to bear the operation, and sustain the neces
sary actions for his final recovery. When the injury is no
doing well, independently of the external appearances of thi
wound, the countenance of the patient becomes more anxiou
and pale, the centre of the cheeks has a hectic flush, th
eyes sink, the general irritability increases, with constant pai
in the parts affected ; the appetite is greatly impaired, or the
stomach even rejects its food ; the fever is increased toward
evening, the pulse quick, sharp, and weak, frequently 12
in a minute ; the nights are restless, the skin for the most par
hot and dry, except when towards morning, profuse perspira
tions break out; frequent diarrhcea, and partial cold sweat
soon close this scene, unless relief be obtained in due timi
from the uperaunn. A proportion of all these bad symp
will occur in every severe wound from which people recﬂv
but when, from a due consideration of all circumstances
it is supposed they can no longer be endured, the operation
must be performed as a last resource, and particularly if the
appearance of the wound also indicate the necessity ; allll
should be done without attempting to strengthen the pa t
previously to its performance, for the removal of the ¢
parts will be found the chief restorative.

- 8
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between the scaleni muscles, that it can be compressed agains
the first rib with ease and certainty in the living body, when
operations are required ; the artery having passed under the
clavicle, inclining outwards and sloping downwards, assumes
the name of axillary, having the nerves above it, and the
great vein before and to the inside ; in this course it gives ofl
several brauches, which are more or less regular, but are 10t
concerned in this operation.

When the artery has passed under the t:la?m]e, it mnj
compressed against the second rib, but it is not so convenier 1
done, the instrument being more in the way of the operato
The artery in its passage to the edge of the pectoralis major,
where it again changes its name for that of brachial, gives off

1. The mammaria externa, generally in four bran ..-‘_;
one only of which, the thoracica humeriana, rising up betw
the deltoid and the pectoral muscles, can give any trou
during the operation.

2. Scapularis externa, running towards the root of th
coracoid process, and passing through the semilunar notch t
the ouler surface of the scapula; this branch is out of
way of the knife, except when injudicious attempts are mad
on the coracoid process. -

3. The subscapularis, which is a large artery given o
nearly oppesite the neck of the scapula, and in all commo
operations is not exposed to injury; it attaches itself to th
lower edge of the scapula, and divides into two great branche:
both of which remain untouched when the operation is judi
ciously performed. L

4. The arteria circumflexa posterior is given off below th
subscapularis, at the distance frequently of nearly half an inch
sometimes however unmediatel_f with it; it is a large artel
passing backwards and outwards, between the !nwerdgi
the subscapularis, and the upper edge of the teres .
lying close against the bone, between it and the long head o
the triceps, and is largely distributed to the deltoid nluld'a ::..e'
to the capsular ligament, and must be divided in the operation.
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performance of this operation ; some surgeons having supposed,
that an artery of the magnitude of the subclavian could not
be effectually compressed through so thick a cushion; and
that a degree of circulation existed that might be embarrassing
to the operator, and dangerous to the patient. This fear of
heemorrhage had great weight with all who have written on
the subject; and the generality of authors declared it to be a
fearful and terrible operation, in consequence of the impres-
sion on their minds of the impossibility of commanding the
flow of blood, and the mischief likely to ensue from any sud-
den movement of the body, or accidental derangement of the
pressure ; the attention of surgeons has therefore been fre-
quently turned to a variety of instruments for compressing the
subclavian artery, each holding out his own method as the
most to be dgpend.éd upon for this purpose; whilst others,
more distrustful, have even proposed taking up the axillary
artery as a preliminary step to the operation. When the minds
of men were so much alarmed at the thought of the axillary
artery pouring forth its blood, it is not surprising that every
consideration should give place to the important one of attain-
ing this object; the patient was therefore made to undergo an
operation worse than useless, inasmuch as it cannot be effec-
tually performed without more trouble and dissection than is
required to complete the whole; and when done, is rather an
inconvenience than an assistance, independently of the feel-
ings of the patient, and the unnecessary suffering from a pro-
longation of the operation.

Experience in military surgery has taught us, that the di-
vision of the axillary artery is not to be dreaded, as it is rea-
dily secured and retained between the finger and thumb until
a ligature can be put over it. From the same source, I have
learned so little to fear an accident resulting from it, that T
consider it in my own practice, of little consequence whether
the vessel be compressed or not, prior to its division ; indeed,
I prefer feeling the pulsation of the artery, that I may be
certain it is afterwards properly commanded. The axillary
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collection forms, by keeping up a regular and proper compres-
sion in the course of the artery, the coracoid process, the
pectoralis major, and the muscles from the scapula and back.
I have insisted on the arm being raised from the first, be-
cause, in all operations that require the principal artery to be
compressed, it should not be done until the limb be placed in
the situation in which the operation is intended to be per
formed, for the mere alteration of posture removes the pres
sure from its destined point, as must frequently have bee
observed, when the tourniquet is applied without this cautio
in the axilla or thigh. This elevation also allows more fre
dom to the knife in every direction, and points out mon
clearly the situation of parts. 1T beg, however, to be under
stood as not recommending the arm to be raised in secondar
cases, when there is partial anchylosis, or thickening of
ligaments, or other fair obstacles to its hemg done with e
to the patient. St
It is not necessary to lay bare the acromion; on the e
trary, the finger should be placed immediately upon it,
sure the first incision being near half an inch below it, if t
eye of the operator be not a sufficient guide ; the flaps tus
aside sufficiently without it, the head of the humeruns is ext
cated with equal ease, and there is no subsequent danger,
the stump should slough, of the acromion coming thre y
and being a future inconvenience to the patient. :
In making the last incision of separation, care shoul;'l
taken to save as much of the integnments as the nat
the operation will admit; and this is done by.kﬁepiﬁfu:
head of the bone as far from the glenoid cavity as the attach-
ment of the teres major and latissimus dorsi will allow, and
by then cutting as close to the bone as possible. The long
head of the triceps muscle ' is divided before the last incision,
to prevent its hanging too long in the wound, and interfering
with the approximation of the integuments. The anterior
and posterior circumflex arteries require only a single
the latter will be divided about three quarters of an i



















450 AMPUTATION AT THE SHOULDER-JOINT. 1
nerves, and vessels, thereby removing the arm from the body;
and as the integuments on the under part always retract con-
siderably, it is advisable to cut as low down as circumstances
will permit at that part, to allow for this retraction. The ves-
sels being secured as before, the flap is to be laid down in ap-
position with the lower edge of the integuments, and secul ed
by one or more sutures, as may be judged proper; two are
generally sufficient at each end of the flap; a good compre
and bandage must be retained upon the flaps, and care taken
that no collections form round the glenoid cavity, by keeping
the flap perfectly in approximation with it, and a direct open-
ing for any matter that may form, which should be daily eva-
cuated ; indeed, in these cases, the last part to cicatrize
generally a small opening, from which a little matter may be
pressed out,
It will frequently occur that only three fingers’ hreadth
the deltoid muscle and integuments shall be left entire, whie
will not be sufficient to cover the wound, unless mmsthmg .
saved elsewhefe ; this in general may be done on the under
part of the arm, when the upper-is destroyed, or perhaps fr '_l'
the outside. In these circumstances the upper flap should
left square, or with a little rounding on the outer corner, the
operation should be continued as in the last instance, until '
head of the bone be removed from the articulation, when, ir
stead of detaching just enough to allow the arm or stump f¢
be separated by one sweep of the kuife, the shattered bon
should be dissected out, and so much flap then left on
under part, as will mcet the upper one when turned wup te
wards it: the bone is taken out without any fear of woundin
the artery above where it is divided, if the surgeon keeps t
edge of the knife constantly turned towards it. Tlm
must of course be kept up to the other by three ml:nuﬁ
retracts but little after they come away, and much fz
the cure, as I had an opportunity of showing in fhﬁ
a German artilleryman after the battle of Sainmmri n
fact, with due knowledge of the anatomy of the s r
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into three portions, and driven inwards towards the axilla,
and one of these had torn some of the meshes of the axillary
plexus of nerves. The axillary artery was near bursting, from |
the almost aneurismal distention of its coats. The pulse was
scarcely perceptible, the countenance deathlike, the eyes dull
and watery, the voice hardly distinguishable ; hiccup, and
other convulsive movements denoting approaching death, had
supervened, and I doubted for a moment whether he could
survive the operation. The delay of a few minutes more
would have been fatal, and I performed it less with the hope
of success than with the idea of giving him some ease,
the horrible torment he was suffering. The amputation, w hic h
was completed in a few minutes, to my great surprise, gave
~ considerable relief; it had been, however, necessary to cut
through a part of the pectoralis major, to tie the artery above
the injury it had received ; and the first success of the oper: .;.
tion still left me little or no hope. I had placed him on &
straw paillasse, or rather, a bed of dung and dirt, on which h
remained in the greatest state of quietude until his remavnl
Vienna, whither he was carried on a litter prepared for the
purpose, the several faintings he had had in this period ren:
dering it doubtful if he could bear the removal, which was con
sequently delayed as long as possible. The external dressing
were changed, but the whole were not removed until the fiftk
day. The wound was enormous and frightful, the patient w
however calm and collected, his voice was stronger, and f:_
had even slept some hours of the first and second night. Tl
dressings were simple and methodical, the General gaines
strength by degrees, the wound daily improved, and in thres
months he was perfectly well.” This case is a gond instance
of that degree of nervous commotion attended by pain nat 1s
only relieved by the operation. g
“ Henry Schup *, aged 22, by birth a Dutchman, of
corps of Lancers of the Imperial Guard, was sent to the

* Tome troisieme, p. 370.
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line with the trunk, the heel of the amputating knife is
to be applied to the middle part of the extremity of the acro-
mion, and the incision made downwards and backwards for
about two inches, when he carries it through the posterior fold
of the armpit into the axilla, dividing it at that part where a
line passing from the centre of the joint would form an ¢ igle
of forty degrees with the axis of the shoulder. In this manner
the outer flap is formed, of the external half of the deltoid,
of a part of the teres major, latissimus dorsi, of the long head
of the triceps, and is to be turned up, when the pnﬂarmr
external part of the articulation is brought into view, the
sular ligaments and tendons altached to it divided, and t
head of the bone dislocated, by bringing the arm forward
the chest; the knife is then to be passed behind the hes a=-.
the humerus, and the inner flap formed by separating the a
from the body as before. The left hand is to be used ﬁ:lr

right shoulder, and vice versa. . |
Messrs. Lisfrance and Champesme, of Paris, have recom
mended the following methods. i

“ First, The patient is to be placed on the edge of his &
or upon a chair, the head leaning against the breast of an
sistant, the arm approximated to the trunk, and retained in |
state of half-pronation, whilst the upper extremity of thai
merus is thereby carried outwards and upwards. A small tri
angular space, slightly depressed, will now be pemairedr'
the inside of the fulness of the shoulder; this spauﬁ
bounded above by the scapular extremity of the clavicle,

< very small part of the acromion; on the inside by the co
coid process, and on the outside by the head of the hume
If a straight knife be plunged in at this spot, and mnda
pass out directly opposite, the upper part of the joint,
the capsular ligament, will be cut into; and by Bhdms :
knife over the head of the bone, the flap may be form%d:’. :
the surgeon, placing himself on the inside of the shoulder
to be operated upon, ascertains the situation of the bony parts
composing the shoulder ; then taking the knife in the right ha






458 AMPUTATION AT THE SHOULDER-JOINT.

and commence the operation by passing the knife from thﬁ
under part upwards.

- ““The upper and posterior flap is formed by nearly the whol
of the deltoid ; the under and anterior or inner flap contains
a very small portion of the deltoid, the pectoralis major, la .
simus dorsi, teres major, a part of the triceps, the coraco-
* brachialis, the vessels and nerves. The second flap is nearly

of the same size in every respect as the first. X
- *“We recommend a two-edged knife for the greater conve-

nience of opening into the joint; and as there is generally f t

three to four inches in thickness of the soft parts surrounding

it, the blade should be six or seven inches long ; for if it were
shorter it would be difficult to make the upper and outer flap,
and if it were longer, it would be inconvenient in making the

inner and anterior one. 1t should be six lines in width, for i

might, if narrower, pass between the acromion and the ten.

dons surrounding the joint, without opening into it; if broade ’
it would be impossible to introduce it between the head of tl
humerus and the inferior edge of the acromion, ‘Iri:m:h

about six lines apart. -il

*“ We have said that the knife should be entered in s
manner, that the flat part of the blade may make an angle

forty-five degrees with the axis of the shoulder, and this d

rection is necessary ; for, L.

“1. If the blade of the. knife was pamllel to the :
of the limb, the capsule might not be opened. It is tr ',
the condensed cellular membrane, uniting the capsu ar
ligament to the acromion process, would be divided, and th
operation might be done after our method, but with less

facility. 1 v

*2. If the edge of the knife was so placed that the b
would be perpendicular to the axis of the joint, it is plain,
that the capsular ligament, the supra-spinatus, a great part
of the infra-spinatus and of the subscapularis, would be
divided : but to bring the knife into the proper direction to
make the upper and posterior flap, it would be necessary to
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steady compression with the finger will readily point out the
head of the humerus and the base of the coracoid proce:
If this method should even fail to distinguish the exact spot,
the situation of the clavicle should be ascertained, and the
knife plunged in about six lines distance from its humeral
extremity. f
““ A great advantage in this method of proceeding is, h:'!-.
the operation is easily performed; 1. When there is fractu
of the neck of the bone; 2. When there is but a very short
stump; 3. When the motion of the arm is nearly or totally
lost. Under which circumstances, the rotation of the arm ne-
cessary for cutting the tendons on the head of the bone can-
not take place according to the directions usually given on the
subject.” '
They add, that it is done in much less time than by an)
other method. They give, however, another as follows.
““ The lower part of the arm being brought forward o
the epigastric region, opposite the xiphoid cartilage, and
tained in a state of pronation, the operator ascertains the si
tuation, form, and extent of the acromion, and surrounds it i
a manner with the fingers of one hand, whilst he commence:
the operation with the other, applying the heel of the ife
immediately below the internal angle of the acromion, an
making an incision the width of this process to its extern:
or posterior angle. 'The arm is then to be rapidly
from the trunk to about an angle of fifteen or twenty degrees
and at the same time carried a little outwards, whilst the in
cision is prolonged to the posterior fold of the armpit, whicl
is divided at the point where a line would pass, running
the centre of the articulation at an angle of fnrty-ﬁve deg
with the axis of the shoulder.
“In this first step of operation, the knife, which has p
netrated to the bone, has divided the tendon of the au_._,_
spinatus, the infra-spinatus, the long head of the biceps, whie _'-L=-
will allow the knife to pass behind the head of the bone, al-
though the teres minor should not be divided; but the ¢
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edge of the knife backwards, divides the vessels on a level
with the inferior angles of the flaps, but a little before the

fingers of the assistant. The patient by this method does not
lose a drop of blood, and without taking oft' the compression
the artery maj be readily found and secured. The circumfle
arteries may be then tied, and the bandages nppheﬂ i *."

Of the comparative success of the operation of amputatio
at the shoulder-joint, I can speak most favourably. I con
sider it to be less dangerous than amputation of the thi _
It has been hitherto supposed that five out of six reco:
but this mode of judging is not perfectly fair, for, if in thirf;
cases three or four fatal ones, that were performed under u _3
favourable circumstances, be added to the general average, i
will be perhaps less successful; but my opinion is, that if a
were fair cases, the success would be infinitely greater. 1
my own practice, and under my own immediate observatior
it has been one-sixth; but the relation of the fatal cases wi
diminish the proportion considerably, and leave it rather on
twelfth ; for the third case related is the only one that e:
fairly be attributed to the operation. I have performed |
altogether fourteen times, once only in consequence of |
wound from a musket-ball, and that several months afler‘
injury had been sustained. The other thirteen cases wei 5 |
consequence of wounds from cannon-shot. R

John Henderson, of the Royal Artillery, was struck on t
18th of January, 1812, at ten o’clock in the morning, by
shell, in the batteries at the siege of Ciudad Rodrigo, whic
grazed his right side over the false ribs, and shattm@' -
arm above the lower edge of the pectoral muscle leavi
a wreck.

The counstitutional m]ury appeared greater after the |
of two hours than is usual, he did not suffer much pn’h b
was unequal to bear any operation during the day.-- S
cordials being given in the night he became more comp:
took some tea in the morning, did not complain of s
pain, but referred the greater part of what he um h

i
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adhesions to the pleura costalis. This operation was exaectly
what it ought to be, either regarding the mode of conducting
it, or the time required for its performance ; no vessel of suf-
ficient size to attract observation appeared, until the circum-
flex arteries were allowed to bleed, the arm being removed ;
during the whole operation, the man did not lose six ounces
of blood, indeed there were not two table-spoonfuls on the
floor. The shoulder and adjacent parts being dissected, a
quantity of blood from the axillary vein appeared to hawe
gravitated in the cellular membrane surrounding it, as far as
its passage under the clavicle; the pectoral muscle had re-
tracted, folding or turning in the lower and inner part of he
skin cuverin'g it. The axillary artery was divided about an
inch below where it gave off the subscapularis; the anterio
and posterior circumflex arteries were from one half to three
quarters of an inch long ; the three ligatures were found clear
and firm on the arteries without any intervening substance
and the muscles were divided in such manner as to have af
forded the speediest union, if the injury of the liver had no
carried off the patient. |

Mauoel José Gonsalvez, of the Portuguese Artillery,
mid-day, on the 18th of January, 1812, had his left ar
shattered by a shell, leaving just sufficient room to place
tourniquet in the axilla, but which was of no use, as the bra
chial artery hung out nearly three inches beyond the wount
pulsating strongly between my fingers, its end being slightl
covered by a little coagulated blood, just sufficient to sho

destroyed to nearly the head of the humerus, without injury
to the integuments concerned in the double flap operation,
performed it in the usual manner; four vessels were tied after
the removal of the bone, the patient losing upon the
about half a pint of blood. This man not being of a health
constitution, the incisions did not unite; on the contrary, they
separated, and a tendency to sloughing was observable in the
wound. :
On the 7th of February, the ligatures were all away,

?;}.r o
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operation, although I could then have sent him into town
with little inconvenience. ;

I do not conceive either of these three cases can justly be
considered as fair ones, or be calculated upon in estimating 1
the comparative success of this operation ; death being una-
voidable in the first; having been rendered probable in the
second, by a succession of circumstances that would most
likely have occurred in any other amputation; and in the
third it was much to be feared from the delay in performing
it, and the age and appearance of the patient ; indeed, if the
calculation of success influenced an operation beyond a certail
point, this poor man would have been left to die untouched,
and deprived of that chance, which, under happier ci m
stances, would have had (I am much inclined to think) &
more favourable result. o

In the eleven successful cases, three only have any | ling
deserving of remark : in one, a soldier of the 74th regimen
at the siege of Ciudad Rodrigo, on whom the operation Wi
performed at midnight, the axillary artery was not in the lea
compressed at the instant of its division, and filled my ey
with blood, when a general expression of alarm burst fro
all present. At this moment of affright, one of my
Mr. Mahoney, now surgeon of the Royal Fusiliers, ®
was previouly prepared if such an accident took plé
pressed his closed hand on the vessel until I was ready®
secure the artery with my finger and thumb, which was ne
readily effected. The man did not in all lose twelve ounc
of blood, and is now perfectly well in England.

Another is the case of a Frenchman, who was wount
at the battle of Salamanca, by a musket-ball, in the middle
of the arm, which broke the bone, and whom I found, after
a number of vicissitudes, in Lishon, in April 1813, sulfel

from hospital-gangrene, which had spread round the amm

nearly into the axilla. Destroying all hope of preserving
and if retained any longer, rendering his life very p: 2CaTions
from the rapidly sinking state of his health, T ﬂ&l!ln*ﬁ »

it

i
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I have not included in my calculation of success very
many cases that have come under my observation, in which
the arm, scapula, &ec. (with more or less injury of the ad-
jacent parts) have been carried away by cannon-shot or shells,
which have been nearly all fatal; but as the operation was
not performed, except in the removal of fragments, it cannot
-of course be cousidered as affecting the surgical operation of
amputation. In such cases, all broken pieces of bone are to
be taken away as speedily as possible, the jagged, rough,
and destroyed parts removed, the smaller arteries opened by
these operations secured, and the principal vessels searched
for and tied, if they can be found by fair examination, with-
out hazarding the life of the patient by unnecessary and
tedious search., If the axillary artery be found injured, 1
must be followed up, if necessary, to the clavicle, by cut ing
through the pectoralis major from the wound, and tying
vessel in the hollow between the pectoralis minor and the
bone. '

In giving an account of the success of some of my con-
temporaries in the campaigns in the Peninsula, I must p e-
mise, that the operation had become much more commor
among military surgeons than formerly; whether it was tha
its own utility rendered it necessary, or that our surge
were better operators, or that it has been occasionally per
formed without due discrimination, I cannot determine
Perhaps a combination of the whole of these circumstances
may have been the cause of its multiplication; the latter I
am desirous of believing to have little increased the number.

The following returns of the operation, as performec
in the army under the Duke of Wellington, during a f eriof
of six months, from the 21st June to the 24th Decembe
1814, may not perhaps be uninstructive. It includes ¢
wounded at the battle of Vittoria, the destructive siege of St
Sebastian, and the battles of Pampeluna and the Pyrenees,
and is another remarkable illustration of the necessity of
operating on the field of battle, in preference to the ﬂelay.gﬁ '
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Private Oxley, of the 23d regiment, was wounded on the
12th of April, at Toulouse, by a musket-ball, which entered iT
on the anterior part of the shoulder and passed out behind,
striking the fore part of the head of the humerus on its pas-
sage ; the deficiency of which was clearly to be perceived on a
slight examination. It gave him, however, little pain or un-
easiness, and was dressed for some days as a simple flesh
wound. It was shown to me with the other wounds near the
joints, in the charge of the gentleman who had dressed the
slight cases, and the man was subsequently treated as the
nature of his wound demanded, in the usual antiphlogistic
manner, as I conceived this would also turn out a fair case
for removing the head of the bone: no bad symptoms super-
vened ; the man carried his arm in a sling, complained much
of the restraint imposed upon him, and the want of fe
He never had any bad symptoms. Some few very small
pieces of hone came away with the dressings, which were t
simplest possible; and in the begiving of July he accompa-
nied me to Bordeaux on his way to England, his arm
healed, and free from pain, but stiff at the shoulder, o
which joint he had quite lost the motion. The lower arm
used as before the accident. T

These cases may all be considered fortunate. 1 have ses
others in which part of the head of the humerus came &
and the arm has been preserved. I have also seen such
cases ultimately terminating in amputation. The ounly a
unsuccessful case of the shoulder-joint, after the battle ¢
Toulouse, was of this nature. These cases establish how
ever the fact, as to the line of practice adopted at the termina
tion of the Peninsular war, beyond the possibility of honoul
able disputation. . |

After the battle of Waterloo, we find, on referring to D
Thomson’s Report of Observations made in the Militar)
Hospitals in Belgium, that the precepts of the Penins lar
war, on this point, were not forgotten. He says, page 149,
« A variety of cases occurred, in some of which the shoulder-
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‘““The operation in itself, however, appeared to have no
danger in it, and I had still this consolation remaining, that if it
should fail, the last resource was yet in my power.

“ I made an incision with a large scalpel, beginning at the
upper edge of the wound in front, and carrying it upwards
in the direction of the fibres of the deltoid muscle into the
joint, by which the capsular ligament was slit up, and the
head of the bone exposed, over which the fissure of the frac-
ture was seen to run. I then enlarged the incision downwards
from the joint, detached the piece from its adhesions, and
increased the opening in the capsule to the extent I thought
necessary to allow of the removal of the bone. Having in-
troduced a pair of strong forceps at the under part of the

fracture, I made use of it as a wedge, and with a very slight

degree of force effected the separation and extraction of the
piece of bone, including fully one-third of the head of the
humerus. During the incision a small artery bled freely and
was secured. The lips of the incision were brought together
with adhesive plaister, splints and a bandage were duly ap-
plied, and the arm placed in a proper position.

 During the first two days the inflammation ran high, with

a considerable degree of pain in the part and nnrreapan&mg :

fever.

““ On the evening of the third day, the pain and tension hall
much increased; I therefore removed the splints and dress-
ings, and found that the lips of the wound had receded, and
were much swollen, the discharge was in great quantity and
of a bad quality : the wound was dressed simply, and a poul-
tice put over the whole. The next morning the pain, tension,
and fever had abated ; but the discharge was still the same. =

“* The wound was dressed from the bottom, with lint wetted
with a solution of the sulphate of zinc and camphor, and a
saline draught was ordered to be taken occasionally. 3

“ On the morning of the fifth day after the operation, the
inflammatory symptoms had subsided, the fever was reduced,
but the matter from the socket still continued bad. 1 put
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with considerable splintering of the bone, not extending to
either of the joints, does not require the primary operation,
however circumstances may subsequently render it necessary;
and this rule of practice is so general among military surgeons,
that T believe no one of experience has ever proposed amputa-
tion in a case of the kind, during the Peninsular war, without
other particular reasons; and those practitioners in military
surgery, whom Mr. C. Bell describes, at p. 475 of his valua-
ble Dissertation on Gun-shot Wounds, included in his Ope-
rative Surgery, as stating to bim, ‘“that when the bone is
fractured by the ball striking the bone, the arm is to be saved ;
but when the ball goes through the bone, and the finger in-
troduced into the shot-hole feels the broken pieces on all sides,
and that the ball has passed through the cavity of the bone, it
is a case for amputation,” were stating to him not the practice
of military surgeons in general, or of the army in the Penin-
sula: but their own unconnected opinions, which are highly
deserving of the censure he has passed upon them. '

I cannot indeed conceive, that any thing could induce me 5'
of ability thus to depreciate their profession; and whatever
situation these gentlemen might have held, T conclude it w
ignorance of what was really done in the army, that made
them state what they did; and when I connect this rith
Mr. Bell's observation, p. 459, *“ Among the soldiers from
Spain, I have seen some whose wounds were scored, as if in
religious ceremony, but the cuts were healed, while the nar-
row wounds remained full of slough;” I cannot help being
perfectly satisfied that ignorance was conspicuously displayed
to him: for I solemnly assert, that of 20,000 wounds I 1ave
seen from the first battle of Roliga, 1808, to that of Toulouse,
in 1814, T never made an incision for the sake of simple dilg-
tation; and I never saw but one that I can recollect made ) ;
any person, without some further legitimate object in view for
such operation. 4

On the 17th of August, 1808, a few days after the n:mar
of Sir A. Wellesley in Portugal, Captain, now Lieutenant
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mediately below the tuberosities, causing considerable mis-
chief in that part of the arm. T saw him shortly after the re-
ceipt of the injury, examined the wound, placed it in splints,
directed the application of cold water to the part, and kept
him under my own inspection for a month, until the first
symptoms of inflammation had passed by. He has saved his
arm, and has a good nse of the fore-arm and hand, aithough
deprived of that of the shoulder-joint.

Major Leahy, of the 23d, or Welch Fusiliers, was wounded
at the assault of Badajos nearly in the same manner, and
was treated by my direction in the same way. He reco-
vered, however, with very little loss of motion or power in
the arm.

Lieutenant General Sir Hussey Vivian was wounded in
front of Toulouse, in a charge of cavalry, and had his arm
broken by a musket-ball. The injury appeared of a dan-
gerous character, and after he had been removed to a house
‘in the neighbourhood, my opinion was requested on the pro-
priety of amputation, but I did not hesitate to confirm that of
Mr. Dease, who had first seen him, that the arm might be saved;
and the result proved the correctness of our views.

I hope it will be believed from these cases, which were
treated long before Mr. Bell wrote, that the gentlemen, who
gave him the information above stated, led him into error;
and in vindicating the medical department of the army from
the censure he has passed upon it, I acknowledge it would
have been just and highly proper, under the circumstances he
has stated, and I am satisfied it will be more grateful to him
to know, that we were not guilty of this bad practice, than to
be assured that his censure was just.

If the artery be wounded with an extensive fracture, the
operation is then imperious; but if it be wounded with merely
a splintering of ‘the bone, without complete solution of its
continuity, or even if it be broken short across with little or
no splintering, the vessel should be secured above and below,
and the event carefully watched. T have no case in support
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fingers, is not a sufficient reason for immediate amputation of
the arm : the vessel is to be secured, the fingers amputated,
and the results carefully attended to. Any wound, destroy-
ing a great part of the hand, or joint of the wrist, would ren-
der the attempt at preservation of the arm not worth the risk
attending it.

An incised wound into the elbow-joint, cutting off with it
a part of the condyle of the humerus, or the head of the ra-
dius or ulna, requires the piece of bone only to be removed,
and the flap laid down, when the cure will frequently be
effected with a loss of motion of the arm, depending on the
degree of injury. A gentleman at Lisbon, in 1813, received
a cut of this description from a sword, which actually cut
away a portion of the outer condyle of the humerus, which
was brought to me. I desired that the fore-arm might be mo-
derately bent, and the antiphlogistic treatment should be rigidly
enforced. The patient perfectly recovered. If the wound be
large, and the ligaments much divided, it will be better to
proceed at once to amputation, as the succeeding inflammation
and its consequences will in general destroy the patient, if it
be not at last resorted to.

Wounds from musket-balls entering the joint of the elbow
and fracturing only one of the bones, have seldom done well ;
they have generally terminated in cases of secondary amputa-
tion, after the cartilages had been destroyed, and anchylosis
had failed to take place. From the failure of a great number
of cases attempted to be preserved, I am satisfied that cures
will not often be effected in military practice. Amputation is
not however demanded as a primary operation, unless there
be not only a serofulous predisposition, but the appearances
of serofula existing in the system ; when the operation is ad-
visable.

If the artery in the bend of the arm be wounded, or the
joint of the wrist or the carpal bones be injured, in addition
to the injury of the elbow, the operation is to be performed.

A musket-ball passing through the elbow-joint, injuring
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integuments upwards svith both hands, and another assist-
ant, if one be at hand, should put them on the stretch down-
wards towards the elbow-joint, when they are cut more readil y
and with greater case to the patient. The fore-arm is to be
.moderately bent. :

A circular incision is to be made at one continued stroke,
as quickly as possible, through the integuments down to the
muscles, taking care that they be not cut, and that the artery
on the inner and under part be especially avoided. The inte-
guments thus cut are not to be dissected back, as is usually
done, but separated by touching the slip of membrane which
may still adhere to the muscles with the knife; the assistant
still steadily retracting them as they recede on being loosened.
The knife being then placed close to the incised integuments,
the muscles and the vessels are to be divided, the incision
commencing on the outside of the biceps, which is to be cut
through, and carried in one sweep completely round. A
second incision close to the edge of the retracted muscle cuts
through the remaining parts down to the bone. The ampu-
tating knife being changed for a strong scalpel, the mascles
are to be cleared from the bone for an inch and a half or
two inches, as the thinness or wasting of the part may re-
quire for the sake of covering. The retractor is to be
applied, and the periostenm to be divided by ome circle
drawn with the scalpel round the bone, and in the circle
the saw is to work until the bone be divided. The retractor is
to be removed, and the brachial artery drawn fairly out with
a tenaculum, and tied. It will be found on the inner side of
the arm. If it should have retracted out of sight, the finger ‘
on the vessel above is to be raised, or the tourniquet is to be
loosened, when it will show itself, with perhaps two or three
other vessels, which must be secured. The surface of the
wound is to be sponged with cold water, and the integuments
dried with a cloth, and the stump dressed in the same manner
as in amputation of the thigh. '
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altended with a very slight degree of symptomatic fever, set
in on the fourth day ; but, so favourably did every thing pro-
ceed, that on the ninth day he sat up in his chair, the arm
being supported in a tin case, which I had constructed for the
purpose. The wound, however, was slow in healing, ne
doubt from the bad constitution of the patient; I sent him
therefore to the sea side five weeks after the operation, and
there he recovered so rapidly, that on the following week he |
walked inte town to see me, a distance of nearly five miles.
He continued to reside at the sea side for three months,
walking into town and returning on the same day once a week.
On the 18th of September he returned to the King’s Infirm-
ary, in order to pass the board of general officers at the Royal
Hospital for his discharg®. At this time the wound, with the
exception of a small superficial ulceration about the place
which had been occupied by the inner condyle, was completely |
closed; the arm, when allowed to hang by the side, retained
nearly a semiflexed position, but by a voluntary effort he was
able to give a slight degree of flexion to the fore-arm, so as
to lessen the angle which it formed with the arm. He had
the use of the fingers, so as to be able to use his knife and
spoon ; and on the 27th of November 1823, he signed his
own discharge with the right hand. While waiting in the
hospital for a party, with which he meant to march to his
native county in the north of Ireland, a large abscess began
to form on the loins. Before he left the house 1t had acquired
the size of a twopenny loaf; he marched, however, with the f
party, and I have heard nothing of him since that time. It 3
is scarcely necessary to observe, that the occurrence of a
scrofulous abscess in the loins could have no sort of connec- ‘
tion with the operation; and that so far from throwing
discredit upon it, it seems to show, that, even in a constituti
so decidedly bad, the operation may be perfnrmel:l with wfglj'
and advantage. -

*“ The success which attended this operation naturally led
me to extend it to a case of greater difficulty; accordingly,

\
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incision the form of a crescent. In making the incision the
knife was carried down to the bone: a similar incision was
made on the inner side of the joint. The lateral incisions
were united by a transverse cut carried below the patella.
The flap, thus formed, was raised by a rapid dissection, and
the cavity of the joint was completely exposed : for the extent
of more than three inches above the condyles the femur was
without periosteum, the purulent matter lying in contact with
the naked bone. At the point where the periosteum appeared
to be united with the bone the saw yas applied and the bone
was divided, the soft parts being protected by a spatula which
was passed between the muscles and the bone. The separated
portion of the femur was now dissected out, and so slight were
its connections with the soft parts, that this part of the opera-
tion, which I expected would have been attended with some
difficulty, was effected with the greatest ease. The articulat-
ing surface of the tibia was now fully exposed: it was totally
deprived of cartilage, and was in a state of caries. By means
of a strong and short knife, such as is used by shoemakers, I
was enabled to pare away about half an inch of the head of
the tibia, the cancelli of which were loaded with a lardaceous
matter, and with pus.

“ The eavity of this great wound was now sponged out,
when, upon minutely examining the cut surface of the femur,
I found that the cancelli were diseased and filled with pus,
and that posteriorly the periosteum was detached from the
bone. 1 therefore sawed off about an inch and a quarter
more of the femur. On placing the extremities of the femur
and tibia in contact, the flap, containing the patella, was found
to be about three inches too long; and as the patella itself
was totally deprived of its cartilage, and in a state of caries,
the exceeding portion of the flap, including the patella, was
removed by a transverse incision. No artery was divided
which' required the application of a ligature. The flap was
retained in its position by two points of the interrupted suture,
and compresses wetted in spirits and water were laid over the
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either through the old sinus, or through a small aperture whicis
was formed in the anterior and upper part of the cicatrix.
She was discharged from the hospital on the 27th of June
1824, in very good health, but no bony union had taken place
between the femur and tibia. In the winter of 1825-6, hear-
ing that her health bad very much declined, and that she was
living in great poverty, in a damp cabin in the country, I had
her brought up to town, and she was readmitted into the hos-
pital. '

She was now in a wretched state of health ; she had suffered
repeated attacks of hsemoptoe, and had cough, with purulent
expectoration and night sweats. She had no pﬂi;] in the limb,
but there was a general thickening about the joint, as il the
disease had been reproduced, and the sinus in the ham conti-
nued to discharge a thin whey-coloured matter. By suitable
attention her health again rallied, and she returned to the
country in the month of May 1826. Shortly after her return
I was informed that her health again declined, and that she
died some time in the month of July 1826, just three years
and two months after the operation.

“I would just observe, that were I to repeat the operation
of excision of the knee-joint, I should adopt a different mode
of operating from that which I employed in the cases of
Conolly and Lynch.

“ T am satisfied, from re]:;eated trials upon the dead subject,
that the operation can be most safely and rapidly executed by
separating the condyles from all their attachments, previously
to sawing the bone ; as soon, therefore, as the flap containing
the patella is turned upwards, the edge of the knife should be
carried round the condyles, close to the bone, so as to divide
all the ligaments which connect the femur with the tibia; the ;
tibia can then with great ease be pushed backwards, and as
much of the projecting condyles can be removed as the ope-
rator may think necessary.” '







530 AMPUTATION OF THE FORE-ARM.

musket shot, it may, under certain circumstances of great
extent of injury, as a ball passing from the wrist to the inside
of the elbow-joint, be necessary to amputate. I would recom-
mend in most cases, in the first instance, both vessels being
secured at each end by regular incisions for the purpose, and
the arm only removed if gangrene supervened. The stuffing
of the fore-arm with blood, in consequence of the wound of
the vessels, without fracture, is not a sufficient cause for ampu-
tation, as relief can be obtained by free incisions.

‘Cannon-shot seldom strike the fore-arm without doing such
mjury as demands amputation, if they do not carry it away ;
arising, I conceive, from the two bones being so near the out-
line of the arm for two-thirds of its length, and allowing of no
recession from the elasticity of parts before the impulse of the
ball. From the firmness with which the parts are bound to-
gether, there is, in general, a greater laceration, which with
fracture even of one bone may render the operation advisable.
If the muscles composing the thick part of the arm only be
carried away, even with division of one or more vessels, the
operation is not imperiously called for, until other circum-
stances arise which may render it necessary.

When the hand -is carried away below, or at the joint of
the wrist, the operation is required instead of attempting to
cover the end of the radius and ulna, or preserving one range
of carpal bones.

A wound ef the carpal end of the ulna opening into the
joint of the wrist does not demand amputation, for the ulna
enters so little into this joint, that with due care it may be ex-
pected to do well with some little loss of motion. The destrue-
tion of the radius is of more consequence, and if the joint of
the carpus be opened, and the radius, the scaphoides, and
lunare, also destroyed, the operation is generally requisite. If
the ulna and radius be both injured, in the same manner, it is
necessary as a primary operation.

Wounds, by musket-shot, of the lower range of bones of
the carpus, do not require amputation. I have seen numbers






298 AMPUTATION OF THE FORE-ARM.

painful and useless. The reason for this is supposed, by
them, to arise from t]}_ﬂ apuneuroses of the muscles, the fascia
binding down the tendons and the periosteum of the bone,
being torn up to a greater distance than is generally con-
ceived ; in consequence of which, matter is formed amongst
the tendons, or caries of the bone takes place to a considera-
ble extent, or there are large exfouliations with a tedious cure ;
all of which they say they avoid by cutting hig:her up in the
thick part of the fore-arm.

I admit that accidents of this kind may occasionally happen,
but the surgeon can in general judge with sufficient cer-
tainty whether they have occurred or not; and no one would
perform the operation from choice, if he considered the perios-
tenm to be separated, or even slit up from the bone, above
where he intended to saw it off, or the fascia torn to any consi-
derable extent. But I cannot coincide in the opinion that these
accidents occur frequently ; or, if they do oceur, that they are
so detrimental under proper treatment; for my own expe-
rience, and that of the medical department of the British army,
is in direct opposition to that of the French surgeons. As the
nature of wounds must be the same in both armies, the differ-
ence of success must be looked for in the mode of treatment,
and here I think it will be found. The British surgeons
bring the flaps together, cover the bones and ends of the
divided tendons, and endeavour to obtain as much union as
possible by the first intention. The French, on the contrary,
do not lay the parts down in contact; they are merely ap-
proximated by drawing the integuments and muscles forward,
and suppuration is awaited. This I conceive to be the error;
for, however valuable this mode of proceeding may be under
certain' circumstances, it is here detrimental. There is but
little muscle to granulate, the greater part is tendon and cel-
lular substance: tendons will unite to each other, or to fresh
incised parts, but they will not granulate, and in the attempt
to attain it, the bone becomes uncovered, the periosteum re-






540 AMPUTATION OF THE FORE-ARM.

any thing could be, by the art of surgery. In fine, I can
with truth assert, I never saw the operation fail when exe-
cuted in the following manner, and it ought not to be done in
any other.

The arm being placed in the intermediate position between
pronation and supination, with the thumb, if it remain, upper-
most, so that the radius and ulna are in one line, and firmly
held by an assistant; a catlin (two inches longer than the usual
size, if it can be procured) is to be entered close to the inner
edge of the radius, and brought out perpendicularly below at
the inner edge of the ulna: the knife is to be carried forward on
a parallel line with the bones for half an inch, and then made to
cutits way out with a gentle inclination, so as to leave a semicir-
cular flap. The catlin is to be again introduced on the outside,
at the same wound, and pushed out below in the same manner,
the end of the knife being brought out at the wound made by
the first incision, which is easily accomplished, as the point of it
passes the ulna by turning the arm a little inwards. These two
flaps are to be turned back equally to the point of entrance of
the knife, where the interosseal ligament and any muscles or
tendons not cut by the incisions for the flaps are to be divided ;
the bones are then to be cleared, the retractor run between
them, the flaps kept back, and the itwo hones sawed across at
the same time. The radial and ulnar arteries will be found
on the inner flap, and as by the inclined cut of the flap they
may be wounded by the edge of the knife higher than where
they are absolutely divided, it is advisable to tie them high,
and cut off with the scissors any long portion that may be
below the ligature. The tourniquet may now be loosened or
taken off, when the interosseal artery will show itself between
the bones on the inside, and perhaps another on the outside.
If the tendons hang long they are to be cut off with the
scissors. The wound being thoroughly sponged with cold
water, the two flaps are to be placed exactly in contact: some
straps of adhesive plaister, a slight compress, and a few turns
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ing off the bones with the metacarpal saw, has been another
cause of the frequency of the operation above the wrist.

The advantage of two or three fingers, or of the thumb
and two fingers, or even the fore-finger, is so great, that much
ought to be attempted and hazarded to save them; and it is
generally allowed that few wounds from musket-balls occur,.
in which amputation of the hand is necessary.

The tendency to tetanus or trismus is to be obviated in
some measure by freely culting up the palmar aponeurosis,
removing all spicule of bone, and by keeping the wound open
preventing the collection of any matter under the fascia, or
expansion of the tendons. The fear of wounding the arteries
ought not to be indulged ; it is advisable to avoid them if pos-
sible, but this immunity should not be acquired at the hazard
of causing a greater evil ; for they are secured, if injured, with
tolerable ease; and if the incisions be made in the direction of
the bones and flexor tendons on the inside of the hand, when
they are required on that side, no heemorrhage can ensue, that
may not be readily commanded by the ligature, or a small
graduated compress. '

A musket-ball passing fairly throngh the hand, generally
fractures two of the metacarpal bones; it sometimes merely
fractures them by passing between them, and I have seen a
ball pass through between two bones without breaking either
of them. Two are generally injured, one more than the other;
but it is mot necessary to amputate as a primary operation
for this cause alone, whatever circumstances may render it ne-
cessary to do afterwards ; on the contrary, the wounds should
be enlarged, the broken pieces of bone removed, and the
most vigorous antiphlogistic measures adopted.

‘When cannon-shot, splinters of shells, or grape-shot strike
the hand, it is generally the reverse; amputation of one kind
or other is necessary, but seldom of the whole hand. Either
the thumb and fore-finger, with its metacarpal bone, or the
two outermost fingers, or the two centre ones, are destroyed,
and require amputation: or, both the flexor and extensor
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of the bone, it becomes a most unpleasant operation. T have
seen a surgeon work for twenty minutes at two metacarpal
bones with this instrument, to the unspeakable torment of the
patient, and his own serious annoyance.

This part of the operation may in some instances be ma-
terially shortened, and rendered less painful, by the adeption

of one of Mr. Hey's convex saws, or of the crown of the tre-

phine instead of a saw ; and if one be chosen for the purpose,
as recommended by Mr. C. Bell in his Operative Surgery, and
by Mr. Wardrop in the 4th vol. of the Medico-Chirurgical
Transactions, it will answer much better. The instrument is
prepared by cutting away two-thirds of the head of a small tre-
phine, so that the remaining third may form a saw, which,
when the centre pin is fixed in the middle of the bone, will cut
it through nearly in a straight line. When the bone is much
shattered by the shot, and destroyed near to the joint of the
carpus, it will often be impossible to find a part of the bone
on which the pin can be fixed, so as to allow the saw to work:
and the removal of the head of the bone will not be less diffi-
cult, if it be of a middle linger; and in a case of this kind,
Mr. Hey’s saw will be very useful. When the thumb is de-
stroyed in this manner, it is much the easiest way to remove it
at the joint of the first phalanx, corresponding to the meta-
carpal bones of the fingers with the wrist; the same with the
little finger, or when the two outermost or even three outer-
most fingers are to be removed. —The metacarpal bone of the
fore-finger should always besawed off as long as possible when
the thumb remains—and it is always advisable to do so with
a middle finger, as it is very difficult to dislocate one bone be-
tween two others, whereas commencing from the outside, it is
done with less trouble. The preserving the articulation invio-
late especially supports the remaining fingers, and leaving a
part of the metacarpal bone of the fore-finger is of great
utility, in giving strength and a freer motion to the thumb.

As there is always a laceration in gun-shot wounds of the
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546 AMPUTATION OF THE

ture of the wound will not allow the flaps to be made from
every side in this way, each flap may be taken from above or
below, as circumstances will permit.

Removing the middle metacarpal bone alone, must be done
nearly in the same manner, but with more care, so that the ar-
ticulations of the adjacent fingers be as little injured as possible.
I't must be recollected that there is a wound through the hand,
and that skin cannot be saved at will; it must, therefore, be
kept either from the back part or inside, as will be most con-
venient, which, in almost every case in the hand, will some-
what vary the first incision.

If there were no wound through the hand, the best man-
ner of removing the diseased bone would be by a circular in-
cision round the root of the finger, and continued down the
back of the hand, when the diseased bone is to be dissected
out.

If the articulating heads must come out, a strong but thin
scalpel is to be used, and pushed in between the bones, the
ligaments being cut through above, below, and at the sides;
care should be taken in the efforts to get out the heads of
these bones, not to dislocate the other fingers, or to injure
them as little as possible, and the cavity of the joint of the
carpus should be covered by a flap or flaps, if they can be
obtained. :

The outer fingers are easily removed at the joints com-
mencing from the outside, and when the ligaments on the in-
side are cut, dislocating them outwards.

The most satisfactory case of the hand I have ever had
was of this kind, at the battle of Salamanca. The man had
been struck by a grape-shot, which shattered the metacarpal
bones of the little and ring finger, grazed the middle finger,
and tore up the integuments on the palm and back of the
hand. He was in great pain, and it was intended to remove
the hand, when I conceived there was a probability of saving
the two fingers, and the thumb, although no regular flaps could
be made to cover in the wound. By cutting some parts on












250 APPENDIX.

applied loosely by way of security. Hamorrhage recurring in
the night, the arm was removed on the 30th.* On dissection
the whole of the muscles were found in a state of disease,
the flexor ones particularly were entirely separated from
their attachment to the bones ; the integuments (with the ex-
ception of the parts where the abscesses had pointed) were
perfectly sound. He continued extremely well after the ope-
ration till the afternoon of the following day (31st), when
he was seized with rigors, which continued for about fifteen
minutes, and were succeeded by febrile symptoms and a tend-
ency to vomit. Effervescing draughts were prescribed. On
the following morning he was considerably better, and conti-
nued going on perfectly well till the 6th of August, when he
was again attacked with symptoms of fever. Nothing could
possibly be more favourable than his stump at this period.
Small doses of the sulphat of magnesia were ordered him.
Early in the morning of the 7th he was attacked with griping of
the bowels, followed by purging and vomiting; it was many
hours before the latter could be overcome, and he was very
much reduced by it. A cordial mixture was prescribed; the
vomiting returned, at various intervals, till the evening of the
8th. Small quantities of wine and tinct. opii appeared to agree
with him better than any thing else, and a blister applied to
the scrobiculus cordis seemed to give relief. On the 9ih
he was very low, and complained of pain and tenderness on
pressure of the abdomen, which was in some degree relieved
by fomentations and an enema; his stump continued to look
extremely well, and discharged healthy pus, in small quan-
tity ; the ligature on the brachial artery, which had been cut
short, came away this day. On the 10th, the fulness and
tension of the abdomen had returned, and not having had an
evacuation since the preceding day, the enema was directed to
be repeated. His tongue and teeth were covered witha dark
sordes; chicken-broth and wine were ordered to be frequently
given him, in small quantities. The adhesions that had taken
place appeared this day disposed toseparate. 'During the night of
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