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subject, and illustrate the doctrines, or
supply the deficiencies he may observe
in this treatise. I would particularly re-
commend his perusal of the small, but
masterly work of Le Dran on Gun-shot
Wounds, which I once had a thought of
translating, and publishing, with such al-
terations as would comport with our later
improvements. But I soon found that
these must be so numerous as to make it
not worth the trouble. I cannot however
withhold my praise from a treatise, which
I never take up without pleasure. The
work of Ravaton is excellent in its kind.
Those of the late Mr. ilunter, and of Mr.
John Bell on the same subject, notwith-
standing their difference in some particu-
lars, are also well worth an attentive pe-
rusal. Nor must I omit to mention the
excellent observations of Sir William

Blizard, subjoined to the third edition of










































6

Moreover, as the properties which
have been mentioned reside in very dif-
ferent proportions in different parts, some
parts being more contractile, some more
vascular, some more sensible, and some
more irritable than others, another source
of variety in wounds arises from thence.
And this variety is still farther increased,
by the great difference in the functions
of parts, and their consequent impor-
tance to other parts, or to the whole of
the body. To all whieh must be added,
the great diversity in the natural consti-
tutions of men, not only in a state of
health, but especially under the influence
of disease, or other circumstances, affect-
ing either their bodies, or their minds,
or both. : 1

But whether a wound be simple or
complicated, and whether the part in-
jured be of great or of little importance
in the animal ceconomy, nay even whe-
ther the constitution of the patient be
healthy or diseased, his mind tranquil ox
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speedily coagulates, and shuts up the ori-
fices of the vessels through which it flowed.
These vessels themselves contract, and
being now no longer continuous tubes,
recede, and hide their little mouths in
the reticular texture which connected
them together. If now the cut surfaces
are placed and retained in close contact
with each other, the thin stratum of co-
agulated blood, which the most exact
apposition that is required need not alto-
gether exclude, remains upon them; or if
it have been removed, its loss will be sup-
plied by a fresh exudation of coagulable
lymph. For the arteries which border on
the wound, and are yet uninjured, aug-
ment the force of their contractions, and
thus derive more blood into themselves,
and the trunks from which they branch
off, in order to supply this material. New
and minute vessels arise from their sides,
enter this substance, and begin to tra-
verse the wound ; and this process taking
place in both lips of the wound, they at
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wound is covered with a thin, and semi-
transparent stratum of coagulable lymph,
into which they continue to elongate in
clusters, forming a congeries of roundish
eminences, called granulations; the sur-.
face of which is moistened by a fluid,
called pus, which they secrete. This
state of the wound is generally produced
in four days from its infliction, provided
the constitution be healthy: and on its
being accomplished, the action of the
contiguous blood-vessels subsides, the tu-
mefaction which attended it, gradually
goes off, and the sensibility of the part,
which was increased during the establish-
ment of the suppuration (to give notice
that nature ought not to be disturbed in
her operations by the use of the part) be-
comes also diminished. The granula-
tions then continue to grow, and the di-
mensions of the wound to contract, till at
length, the vacuity that was formed is
filled up, and the skin then sends forth
its own vessels from the edge, finally
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and the resistance, in a direct ratio to the
resistance.

Thirdly, Their organization will be
more or less broken through, by the ex-
cess of compression: which excess of
compression will be determined in its ex-
tent and degree, by the area of that sur-
face of the substance which acts in pro-
ducing it, by its momentum, and by the
seat, and strength of the resistance. '

Lastly, The fluids which the vessels of
the part thus bruised would otherwise
have continued to transmit, will be inter-
cepted in their progress, and if there be
not an external wound which allows of
their escape, will be effused, as the case
may be, either into the adjoining spaces
of the cellular membrane, or an internal
cavity, or into the vacnity formed by the
breaking down of the fibres which have
been destroyed in the contusion.

The discharge of blood, however, is
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it to arise from the putrefaction of the
dead substance ; others from the intetpo-
sition of the pus betwixt the dead and the
living substance; and others from the
absorption of a stratum, either of the
dead, or the living. And it must cer-
tainly be admitted, a prior:, that either
of these causes might produce the effect
which is aseribed to them, and it is even
probable that in some instances, they all
of them concur to produce it.

Nevertheless, we must take care not to
be misled by a regard for any particular
hypothesis, and to adhere to the rigid
evidence of facts, when we attempt to
give an account of any operation of na-
ture. There can be no doubt that as soon
as any portion of animal matter becomes
dead, it immediately becomes liable to
decomposition; and that the species of
decomposition which is called putrefac-.
tion will take place, if the part so de-
stroyed be under circumstances which
favour it. DBut with regard to the sepa-
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III. on LACERATIGN..

Every wound is a species of laceration :
The cohesion of the wounded part being
in every instance torn, or broken through,
by violence, the force of which must in
all cases exceed the force of that cohe-
sion. But in incised wounds the opera-
tion of this force is confined to the con-
tact of the wounding instrument, while
in what is strictly called laceration it
extends farther. A knife, or any other
cutting instrument, acts on the principle
of a wedge; and divides the parts by in-
terposing itself between them: but in
{aceration, the part in which the cohesion
is broken through, gives way only from
the excess of distention. 1In wounds,
therefore, produced by 1laceration, the
division is effected in the most violent
manner. And in those parts in which the
force of cohesion is strong, especially if
they are but loosely attached to those

about them, as in nerves, for example,
Ce )
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the operation of the violence will often
extend very far indeed ; and involve in
the injury, not only parts which are im-
mediately adjacent, but others at a con-
siderable distance, and even the senso-
rium itself.

Laceration then, by the greater injury
it does to the parts involved in it, tends
to excite a greater degree of sensibility in
their nerves, and a greater degree of in-
flammatory action in their blood-vessels,
than would take place, ceteris paribus,
in an incised wound in the same part,
and of the same dimensions: while at the
tame time it weakens both the one and
the other, and renders the part less capa-
ble of sustaining that increased action,
than it would have been before the in-
fliction of the injury. In consequence of
this it will sometimes die, and slough.
And where a muscle, or the trunk of a
nerve supplying a muscle, is included in
the laceration, irregular, and as they are
usually called, spasmodic contractions,
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the resistance. So that the laceration
may be greatest where the contusion is
least, and ¢ contrario. On this account
a shot generally makes a larger aperture
at the place of its exit, than at that of
its entrance: The latter being often de-
pressed and narrow, while the former is
elevated, and comparatively wide.

In parts of loose structure, and com-
paratively unimportant in themselves,
such, for example, as many portions of
the cellular membrane, laceration is so
easily effected, that the violence is pro-
pagated no farther than the actual sepa-
ration of continuity extends. In such
cases, the parts divided will very fre-
quently unite by the first intention. So
indeed will many wounds, prodiuced by
mere laceration, especially in the com-
mon integument.

The passage of a spent ball along the
cellular membrane, will often be united
by the first intention, for the same rea-
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IV. ON HEMORRHAGE.

When a sudden division is made in
any part which is furnished with blood-
vessels, it must necessarily be attended
with an effusion of their contents. When
blood flows only from the capillary ves-
sels of a wounded part, the bleeding does
not usually continue many minutes, and
rather promotes than impedes its future
reunion. But where an effusion of blood
takes place from the larger branches of
the arterial or venal system, or continues
to flow even from the capillary vessels, so
as to prnducé a derangement of the sys-
tem at large, or an interruption to the
ordinary progress of healing in the part,
such a discharge of blood is denominated
an hemorrhage. Indeed the term may
be applied to any bleeding that requires
the assistance of art to suppress it.

It is not however usual for an hsemor-

rhage, properly so called, to take place 1
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on that part of the vessel, which is farther

from the heart than the wound in the
vessel.

But as the veins are only supplied with
blood through the arteries, pressure on
an artery only may, on some occasions,
stop the bleeding from a vein; but pres-

sure on a vein only, will not stop the
bleeding from an artery.

The most important haemorrhages are
those which proceed from wounded arte-
ries ; this order of vessels conveying the
blood immediately from the heart; and
therefore partaking more of the impulse
of its contractions. The power of mus-
cular action which they themselves pos-
sess, and the structure of their muscular
coat, contribute also very often to keep
on the hazmorrhage, and to prevent its
effectual suppression. Hence a partial
wound of an artery is sometimes more to
be dreaded than a complete division of it.
The violence committed in the division
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vided, it remains still in a state of tension
longitudinally, and thus keeps the wound
open, and the injured fibres in that state
of irritation, which keeping any wounded
part upon the stretch, must necessarily
produce.

" No certain judgment can be formed
a priori respecting the continuance of
a bleeding, or the chance of its return,
merely-from the size of the injured ves-
sels. For sometimes larger ones will con-
tract and stop of themselves, while at
other times smaller ones will bleed to a
very alarming, and even fatal degree.
But in arteries of the same size, ceteris
paribus, those generally may be expected
to bleed most freely, that are nearest
the source of the circulation, or which
branch off from their trunks at the
smallest angle: because in these the im-
petus from the heart’s action is least
checked and interrupted:—Hence it is
~ that bleedings from the arteries in the
neck and trunk of the body, are often
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Hemorrhage may be suspended for a
time, in consequence of the faintness it
produces, which renders the action of
the heart feeble, and insufficient to pro-
pel the blood with its accustomed force
against the sides of the arteries. The
diminution of the quantity of the blood
may likewise be so great, as only to leave
sufficient for a small dilation of the ar-
teries, when 1t is thrown into them. Ter-
ror, external cold, the contused state of
the vessel, extraneous substances, or coa-
gula of blood pressing against the vessel,
or lodged within its aperture, may all
likewise occasion a temporary cessation

of the bleeding, although no step is as

yet commenced toward the repair of the
injury : so that in such cases the hamor-
rhage will probably return as soon as ever
these causes cease to operate.

There are only three ways by which
the bleeding from a wounded vessel can
be permanently suppressed. The first is,
causing the sides of the wound in the

B oo i ebice b o i



39

vessel to unite by the first intention,
without destroying the continuity of the
canal. This can only succeed when the
wound in the vessel is small, and made
by incision, or puncture.—Such wounds
in veins are very frequently healed in
this way ; as, for instance, those which
are made in the common operation of
phlebotomy. Under favourable circum-
stances, such a wound in an artery may
also be healed in this manner; especially
if the artery be a small one, and the im-
petus of the blood can be diverted for a
sufficient length of time, from the point
that has been injured.—The second is,
by the sides of the vessel being brought,
and preserved in contact, with sufficient
firmness to resist the impulse of the cir-
culating fluid.—And the third is, by the
coagulation of the blood itself, or of its
gluten, within the vessel, so as to ob-
literate its cavity at some part between
the source of the circulation, and the
orifice made by the wound. Every at-
tempt made by art to suppress an
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hemorrhage, should therefore keep at
least one of these objects in view.

The hemorrhage, which is produced
by gun-shot wounds, can only be sup-
presged in one or other of the two last
mentioned ways. And of these, one,
namely, causing the sides of the vessel to
come into contact, can generally be ef-
fected by art with much more ease and
certainty than the other, it being often
feasible by means purely mechanical ;
whereas the coagulation of the blood
within the vessel being a process for the
most part depending on vitality, is much
less under our command. In very few
instances only can it be artificially pro-
duced ; and 1n most of those in which it
can, the coagulum must be afterward de-

tached.

In many cases, as it has been already
cbserved, the muscular fibres of a divided
artery, contract spontaneously with suf-
ficient strength to shut up the orifice;
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tum is made superior to the resistance,
or (which is the same thing in a mecha-
nical, though a very different one in a
pathological view) the resistance is so
small, or becomes so lessened, that it is
inferior to the momentum ; then the he-
morrhage must of course be reproduced.
Hence plethora, fever, and other causes
of a forcible impulse of the blood against
the part, on the one hand; and extreme
debility, such as is sometimes induced by
loss of blood, by distress of mind, by ty-
phoid and pestilential contagion, &c. on
the other, will be sufficient to occasion
its recurrence ; sometimes even from the
capillary vessels.

A part of a blood-vessel may be killed
by the stroke of a shot, without being de-
tached, and then hamorrhage will come
on at the exfoliation of the eschar, unless
the vessel should, in the mean time, be-

come obliterated.

A portion of a blood-vessel may also
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be struck by a shot, and not killed, but
yet so weakened as to be unable to stand
the violence of a subsequent attack of
inflammation, in which therefore it will
die, and be exfoliated ; and then a vio-
lent, and even fatal haemorrhage, may be
produced ; of which the following is a
remarkable instance.

J. B. was wounded August 27, 1790,
by a musket ball, which was received
under the clavicle, and after passing
through the pectoral muscle, lodged in the
axilla. The first symptoms were not very

- severe. In October the ball was disco-

vered to have descended, and to be lying
against the edge of the pectoral muscle,
from whence I extracted it by an in-
cision. LEvery thing went on perfectly
well till the beginning of November,
when he was attacked with rigors, which
he attributed to cold. These were suc-
ceeded by a severe inflammation in the
axilla, accompanied with much discharge
from the former apertures, On the 19th
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of November, some bits of cloth came
away from the wound, and a little blood
was discharged. In the night of the 21st,
he was suddenly seized with a violent
hzmorrhage, in consequence of which he
died. On examining the parts after
death, both the axillary artery and vein
were found to have slonghed; a small
piece having been detached from each,
about the eighth of an inch in diameter.
The remainder of both vessels was in a
natural state, except some slight appear-
ance of inflammation on their coats, near
the part that was deficient.

Hamorrhage sometimes takes place
mto the cellular membrane adjacent to
the wound in the vessel, and sometimes
into an internal cavity, from the want of
a direct communication between the
wound in the vessel, and that in the inte-
gument.—And this is a very common
occurrence in gun-shot wounds, on ac-
count of the length and irregularity of
their course.
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the proper action of their muscles, a frac-
ture of a bone is a disqualification of a
peculiar kind, and demands the assistance
of mechanical means, to remedy, for a
time, the inconveniences it occasions ; to
preserve the bone in a state favourable
to the reunion of the broken surfaces,
and to prevent the muscles, directly or
indirectly connected to the injured bone,
from acting upon it, and especially upon
that portion of it which is most moveable,
and incapable of supporting itself; and
also to prevent the fractured edges from
rubbing against each other, and against
the soft parts contiguous to them.

Perhaps, however, all that mechanical

~means can effect, in assisting the cure of

a fracture, will be comprised in preserv-
ing the edges of the broken bone in exact

-contact, and preserving the whole of the

bone in a proper direction. For though
they may and do answer other purposes
which are of a secondary nature, these
are what must be always kept in view,
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and are the principal tests by which the
comparative value of different modes of
securing fractured bones must be esti-
mated.

When the fracture in a bone is totally
secluded from exposure, by the integu-
ments over it remaining entire, and the
broken edges are kept in contact, the
union generally goes on in a more fa-
vourable manner, and is accomplished in
a shorter time. But when the fracture
is exposed by an external wound, the in-
flammation following the accident gene-
rally exceeds the adhesive stage, the
union is liable to much greater inter-
ruption and delay, abscesses and exfolia-
tions are frequently occasioned, and both
the part injured, the soft parts surround-
ing it, and the constitution at large, ge-
nerally suffer in a much greater propor-
tion. And all these evils will be in-
creased, where, as is frequently the case
in gun-shot wounds, the bone 1s much
shattered, the soft parts around it much
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sensibility also of the part, will soon be
augmented beyond its natural degree,
by the inflammation consequent on the
wound, this irritation will in general be
proportionably augmented by the pre-
sence of the extraneous substance; so
that the inflammation itself, and all the
consequences which that inflammation
may produce, are likely to be exasper-
ated : and in proportion as the extrane-
ous substance has more of bulk, or of ir-
regularity in its figure, or of pointedness
or ruggedness of its surface, may the irri-
tation it occasions be expected to be
greater, more constant, and more lasting.

Extraneous substances, moreover, must
always prevent the cohesion of the parts
between which they are interposed. But
this effect often conduces to procure
their detachment; for as they prevent
the union of the surfaces by the first in-
tention, on the one hand, and irritate
them on the other, they will necessarily

suppurate, and secrete more pus than
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of incidence approaches to, or recedes
from a right angle ; and if it be reflected,
and the motion be continued in the same
medium, the angle of reflection will al-
ways be equal to the angle of incidence.

“a

LY

The resistance which arises to a mova
ing body from the density of any medium
in which it moves, will be, ceteris paribus,
as the surface of the moving body pre-
sented to that medium.

A dense medium forms a continued re- -
sistance to a body propelled with any
given velocity; and therefore the more
dense the medium, the greater the re-
sistance ; and of course the sooner will
the original momentum be overcome by

it.

. A shot moving through any medium of
uniform density, will also be acted on by
the attraction of gravitation, so as to be
continually changing the direction in
which it moves; and if it move in vacuo,
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or in air, it will deseribe the curve called
a parabola: but the commencement of*
this curve does not take place at the
point from whence the gun-powder ex-
plodes; for within the barrel, and to
some distance beyond it, the shot will
move forward in a right line, called The
line of the impulse of fire ; (Vide Helsam.
Lect. X1I. p. 187.) which line will extend
farthest horizontally, the less the angle
of elevation of the piece recedes from an
horizontal line,

The less of the original impulse is left
in a shot still moving, the more lmble
will it be to be stopped, or turned out of
its course, by any given resistance.

Every new resistance which a shot in
motion meets with, will operate so as to
produce not only a diminution of its mo-
Jnentum, but also a change in its direc-
tion. Every fresh resistance being in

fact equivalent to a fresh power, acting
D5
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equable operation of which will cause the
motion to be curvilinear: The reason of
which is sufficiently explained by writers
on projectiles.

A shot, or other hard body falling upon
a soft one; as, for example, on adipose
membrane, or muscle, and stopping
there, or lodging in it, still acts in con-
formity to the same general laws, and
‘stops only from the resistance it meets
with. If this resistance be afforded only
by the force of cohesion in the adipose
membrane or muscle, so much of that
cohesion is overcome, as was equal to the
momentum of the shot when it impinged
against it ; and therefore so far, and only
so far, is its substance broken through, or
destroyed.

Upon these principles only can the in-
tricate and varied course and effect of
balls, in parts of varied structure, con-
sisting of substances differing in density
and powers of resistance, be accounted

i ke T il s
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for and explained. And though in many
cases a mathematical explication of the
course of a ball cannot be given, this
arises only from the want of data; the
laws of matter being fixed and immuta-
ble. But where the data are known, as
for instance, the velocity and direction of
the shot, the position of the patient, or of
the wounded part, when it was received,
and the structure of the part or parts into
~ which it was received, a much more pro-
bable conjecture of the course it has

taken, may generally be formed, than if
these circumstances had not been ad-
verted to.

From what has been said, may be seen
the reason of that concussion or shock,
(ebranlement) which is given, in many
instances, to the whole system, by the
infliction of a gun-shot wound, and which
has been remarked by the best writers on
this subject, to be often attended with
grave, and even alarming effects; extend-
ing not only over the injured part, but
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affecting the system at large. TFor as the
resistance to the shot is afforded, not only
by the texture of the injured part, but
also is in part made up by the connection
this has with other parts, and with the
whole body, these also will therefore par-
ticipate in the violence ; and they will do
it so much the more, in proportion as the
part immediately wounded, has from its
attachments, its texture, elasticity, or
unportance to life, a greater connection
with the stability, or with the functions
of the rest. Hence a shot striking against
2 tendon or a bone in one of the extre-
mities, will produce a greater concussion
than if it struck only against softer parts;
a shot striking against a muscle in action,
will produce more concussion than if it
struck against the same part of the same
muscle at rest ; and a shot striking the
head, or wounding the liver, lungs, or
intestinal canal, will generally bring on
an instantaneous derangement of the
whole system, with which the functions
of these parts are so closely connected.

il i e e
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To all this must be added, an alarm
and apprehension which immediately
come upon the mind, which is often in-
creased by the uncertainty of the patient
about his real state; but which, in wounds
of some parts, the most determined cou-
rage is not always sufficient to withstand.

Having thus endeavoured to analyse
the phenomena of a gun-shot wound,
considering it first as a complicated spe-
cies of violence committed on matter
variously organized, and also to explain
its effects as violence committed on Lving
matter; and having pointed out the pro-
cesses which naturally ensue from each
of these circumstances respectively, in
order to shew the indications of cure
which may be deduced from them, I shall
now proceed to point out by what mode
of treatment those indications may be
most rationally and successfully pursued.
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course of the wound, will give to a strong
probe that curvature, or form, which he
thinks most likely to pass readily along
it, and will proceed to make his exa-
mination. But where this is very pain-
ful, and the course of the wound very
doubtful, or obscure, it will often be
better to desist : for an unsuccessful exa-
mination must irritate the part, and will
therefore do harm.—Afterward, when
suppuration has taken place, the search
may be made with more ease, and with a
greater prospect of success.

If inflammation have already com-
menced, it will be still more difficult to
make a successful examination, and more
hurtful to make an unsuccessful one.
The tumefaction of the parietes of the
wound making its canal less, while the
injured parts become more rigid, swelled,
painful, and unequal ; and thus present
greater obstacles to the search, in addi-
tion to the irregularity in the course of
the wound itself,
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be one that will either increase in bulk,
or elasticity, or both, by becoming so
moistened. Hence sponge is highly use-
ful for such purposes, and if it be first
properly prepared, is often preferable
to lint. And perhaps the once famed
Agaric of the Oak, (Boletus igniarius)
owes more of its credit to this circum-
stance, than to any of its medicinal pro-
perties.

When neither compression nor liga-
ture can be employed, our resources lie
in having recourse to such remedies as
are found to promote the contraction of

the vessels themselves, or the coagulation
of the blood within them.

To attempt either of these with advan-
tage, the impetus of the blood must ge-
nerally be reduced below the natural
standard ; either by the hamorrhage it-
self, or by a bléeding purposely insti-
tuted, or by some other means: such, for
example, as the application of celd. The
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essential to the stoppage of an hemor-
rhage, and counteracting the inflamma-
tion which is to follow, than keeping the
wounded part at rest: And therefore the
lungs, when they are wounded, must be
kept as much as possible at rest, by di-
minishing the quantity of blood, the
whole of which it is their indispensable
duty to transmit, before it can go the
round of the circulation by the branches
of the Aorta.

When the quantity of blood has been
much reduced by an hamorrhage, the
circulation is for a time not only feeble
but slow: the pulse being infrequent,
and sometimes irregular. And if by any
exertions, as in moving the patient, or
even overcharging his stomach with
nourishment, the heart should be too
suddenly excited to more frequent con-
tractions, the supply of blood will often
be found unequal to its efforts, and the
patient will in consequence die. Hence
it is always proper on such occasions to
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from the Linea Aspera. In such a case
indeed the principal violence is that done
to the soft parts; and no peculiar treat-
ment would be called for, except that a
free dilatation of.the wound from its ori-
fice, down to the bone, would soon be-
come requisite ; or if the ball should have
entered above, and passed downwards,
and can be distinguished, an opening
below of the same kind must be made,
which should be kept in a depending po-
sition ; and should be made large enough
at first to open and preserve a sufficient
drain, without the necessity of cramming
in lint to make it wider. Then little
splinters, or subsequent exfoliations, will
be more easily removed, and sloughs,
blood, pus, &c. will find an easy and ex-
peditious discharge.

When a shot lodges in the substance
of a bone without fracturing it, it will
not in general be easy to extract it, till
suppuration comes on, and the parts have

gotinto 2 quiet state, unless it lig very
¥
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although these will generally be most

easily detached when suppuration is
established. |

A wound in which a bone is completely
fractured, is to be considered in all re-
spects as a compound fracture, and to be
treated accordingly. In all salvable cases,
the other circumstances of the wound
being attended to, the bones must be
placed in as natural a line as possible, and
supported in it by suitable bandages, com-
presses, and splints or junks. And if the
bone be not shattered to a great extent,
or if the injury to the soft parts be not
very considerable, all may notwithstand-
ing do well. Indeed, in most cases of
this kind, the prognosis is to be formed
as much or more from the state of the
soft parts, than from that of the bone
itself ; which will often recover very great
injuries, if the surrounding soft parts are
in a tolerable state.

So much therefore depends on the ma-
Fg
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geon General to the late King of Prussia,
wrote a book on purpose to condemn this
- operation in tofo; and that his opinions
had so much influence over his Sove-
reign, as to occasion an edict, by which
it was absolutely forbidden in military
practice. And although we should now
justly look upon such a law as absurd,
this is a good deal owing to the improve-
ments which have been made since his
time in the operation itself. For if am-
putation now, were the same thing as it
was then, the continuance of such alaw,
however Hardly it might operate in some
cases, would still have a very colourable
excuse. The mode of amputating at that
time by single incision, the dressing the
whole surface of the stump, and making
it suppurate, the fever induced by these
means, the length of time such a stump
took t6 heal, the uncertainty of its heal-
ing at all, and the extreme tenderness of
the cicatrix if it did, must make the
chance of recovery it afforded; to be
F5
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ready brought the life, or well-being of
the patient, into danger.

It will not therefore be too much to
assert, that where the nature of a wound,
or the circumstances under which it is
inﬂic-ted, are such as to leave the neces-
sity for it doubtful, it had, in most in-
stances, better be delayed. And the cases
recorded by Mr. Bilguer, as well as many
others in which the operation has been
omitted, through the obstinacy of the
patient, the want of timely assistance,
or the wiser and more patient conduct of
modern Surgery, have been sufficient to
show how great are often the resources of
natore, and how much she has been
libelled, in what were once considered as
some of the rules of our art. '

It cannot be denied that the state of
the patient’s mind, and often of his body,
at the moment a Gun-shot wound is in-
flicted, are generally the very worst that
could possibly exist for so severe an

¥o
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in many cases be instantly resolved on,
not only without a diminution, but with a
great increase of the -prnbability of an -
ultimate, and often of an easy, and speedy
recovery.

When, for instance, the lower portion
of an extremity has been entirely shot off,
there can be no doubt of the propriety of
immediately performing the operation of
amputation, to remove the shattered end
of what remains; and thus to reduce a
contused, lacerated, irregular, and debi-
litated wound, to one made by simple in-
cision, in a part otherwise uninjured and
healthy, where nature will of course have
less to do, less to encounter, and less to
fear.

Nor will the necessity for the operation
be less imperious and decisive, where al-
though the limb be not actually carried
away, it is so injured, that the parts be-
low the wound are deprived of life; or
every thing necessary to the utility of
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patient to get over the full establishment
of suppuration, either owing to the ex-
tent of the mischief, the state of the pa-
tient, or the necessity of moving him
immediately to a great distance, ampu-
tation must also be immediately per-
formed. But where, on the other hand,
there is a probability that the period of
suppuration may pass over, without any
fatal inroads upon the powers of life, it
will be better to wait; as a better idea
may be afterward formed of the patient’s
chance of recovery ; and the limb can still
be removed, if the constitution shall
show itself, after an adequate trial, to be
less capable of repairing the injury which
remains, than that which would subsist
after amputation is performed.

In order to estimate these circum-
stances, it must be considered, that where
a part, though grievously wounded, still
retains its principal nerves and blood-ves-
sels entire, it is furnished with the grand
requisites to its restoration. And there-
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for the anastomosing vessels to enlarge,
and increase their diameter and mus-
cular powers, before the final obliteration
of the principal artery.

But where the mischief is not in other
respects great, the destruction even of
the principal artery of the limb, is not of
itself a sufficient reason for amputation.
Much less is it allowable to amputate on
account of a wound in a branch of the
principal artery, provided it be so situ-
ated, that it can be secured by a ligature,
or adequate compression, or have spon-
taneously ceased to bleed. By a princi-
pal artery, I mean what the brachial
artery is to the upper extremity, or the
femoral artery to the lower. The ulnar
and radial arteries of the fore-arm, and
the anterior and posterior tibials of the
leg, are only to be considered as branches,
For the destruction of the radial would
be fully compensated by the integrity of
the ulnar, or that of the anterior by that
of the posterior tibial, and vice versa.
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Where the bone is very much shattered,
it has been recommended to perform
immediate amputation ; especially if the
wound enter the joint; and where the
injury to the soft parts is also extensive,
it will generally be best to do it. Yet if
the vessels and nerves have escaped, it
may not always be necessary. But the
wound must be freely dilated, and all ex-
traneous substances, and loose splinters
of bone must be extracted, to afford a
reasonable hope of saving the limb. These
are the cases which most of all call for
the deliberation, and discretion of the
Surgeon ; and in which much, very much,
will hinge upon the particular circum-
stances of the case, and the situation and
‘condition of the patient.—I will here in-
sert the two following cases. The first,
because it will show how much injury a
bone may endure without the destruction
of the limb ; and the second, because of
the strong impression it made on my own
mind, of the necessity of sometimes bold-
ly enlarging wounds entering joints, and
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the safety which would probablyin many
cases attend it.

Case I.—G. W. was wounded Oct. 2,
1799, by a ball which entered the upper
and outer part of the right arm, and
splintered the Os Brachii, which was
broken off about two inches below its
head. The shot passed inward, and
lodged under the integument about three
inches lower down, from whence it was
extracted by an incision. The pain which
followed for some time was intolerable,
and could not be quieted by large doses
of opium. I saw him first on the 29th of
November, and found the bone bare to a
considerable extent, and a large portion
of it loose ; which I extracted the follow-
ing day. It waseight inches and an half
in length, and for three inches and an
half it apparently contained the whole
substance of the bone; from thence it
gradually tapered off. The upper part
of the arm being thus destitute of bone,
was easily bent in any direction. The
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would have afforded the patient a very
probable chance of recovery.—If a joint
be already opened by the shot, enlarg-
ing the opening it has made by the knife,
and thus giving room for a perfect exa-
mination, and a ready exit to whatever
should come away, will be perfectly jus-
tifiable, and may preclude the necessity
of amputation.* Inthe case now related,

* The following interesting Case has been lately
communicated to me by Mr. Stewart, Surgeon,
of Bourn, in Lincolnshire, and affords a striking
instance of the utility that may result from adopt-
ing this practice on proper occasions.

“« T. W. of Pointon, in the county of Lincoln,
- rveceived a punctured wound in the knee joint
from the point of a reaping hook. 7The Surgeon,
who had the care of him, employed repeated
bleeding, purging medicines, hot fomentations,
poultices, and every plan of reduction. He passed
ten days under this plan before 1 saw him; at
which time his pain was extremely increased, the
whole limb distended with Iymph, the knee ex-
quisitely painful when touched, and wonderfully
enlarged; a small wound, surrounded with pale,
'pouting edges of granulations; pulse low, great
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it is however to be observed, the vessels,
nerves, and principal tendons were unin«
5 Jjured.

Where a large wound has been made
in a vascular part, as by a cannon shot,
or a piece of a shell; or where a deep-

prostration of strength, frequent vomiting; his
i countenance extremely dejected, expres:ive of
exhaustion, a very large discharge of synovia,
which, upon pressure, flew from the small orifice
in a stream. The man was sinking fast, and there
was no other alternative than amputation, or a
free dilatation of the fascial coverings of the joint,
and capsular ligament, supported upon the prin-
ciple directed in your treatise, in case of Gun-shot
Wounds, where the ball is fixed in the bone of the
joint. I therefore freely dilated the fascial aponeu-
rosis covering the capsular ligament, and then the
capsule itself, passing the knife in at the puncture.
The wound was covered with lint, and a tepid
solution of Opium ordered to be constantly applied
to the knee and limb. The Bark, Opium, Wine,
and nourishing diet were ordered. The synovial
discharge gradually abated, and in about eight
weeks my patient was perfectly recovered, with a
tolerable use of the limb.”
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nourishing parts which differ much in
their structure and office, are not capable,
of entering into inflammation exactly
alike. In parts whose vessels carry but
little or no red blood, inflammation, when
once excited, generally spreads fast to
a great extent, and their feeble powers
are soon overdone by it; so that they
- die, and slough. Other parts can support
it longer; and their inflammation, ceteris
paribus, is more circumscribed. Who
has not had occasion to remark the dif-
ferences between the appearances after
an inflammation of the pleura, and an in-
flammation in the substance of the lungs?
Or between an inflammation confined to
the skin, or cellular membrane, and one
equally violent, which seizes an aponeu-
rosis, a tendon, or a bone.

Hence it follows, that to conduct in-
flammation safely to an issue, not only
must the action of the vessels in the part
be diminished, but in some parts their
powers must be diminished likewise, for
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But where mixed circumstances occur,
and violent action appears accompanied
with diminished powers, either in the
part, or the constitution, or both, a mixed
plan of treatment must be adopted ac-
cordingly. And where the puwe:rs are
failing altogether, there every effort must
be directed, to support them, as the only
door of hope through which the patient
has any chance of escaping.

The former case will generally be mark-
ed by the tumefaction and redness of the
part becoming irregularly or extensively
diffused, and the pulse becoming more
frequent, but less full, and strong. There
will be much thin discharge from the sore,
if the orifice allows of its exit; and the
pain of which the patient complains, is
generally of a violent aching, and in-
expressible heaviness in the part, with
less of throbbing than takes place in
phlegmon. ‘ ;

Here a Saline mixture, joined with








































































