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PENETRATING CGUNSHOT WOUNDS OF ABDOMEN. 5

after the method of Kocher, and silk after that of Czerny, rep-
resented the materials used for sutures.

The dressings in common use did not prove to be of practi-
cal value here. After closure of the abdominal wound, which
was done by the combined “mattress suture” and “glover’s
stitch,” it was dusted with iodoform and a liberal application
of liq. gutta percha used as the only dressing. The lig. gutta
percha when made by reinforcing the U. S. P. preparation,
with an additional one-third of its official amount of gutta
percha furnished an admirable dressing, sealing the wound in
a most thorough manner. As to the food, this in the begin-
ning, for about a week subsequent to the operation, was re-
stricted to that of a liquid character, but later such care was
less and less observed, until finally almost ignored, and in one
instance where a resection was done, by a mistake a large
piece of raw meat was given but a few hours after the opera-
tion without any evil resulting. Such briefly represents the
manner in which the experiments were carried on.  Neither
time nor space would permit here of even a brief review of the
opinions and progress of the work done upon this subject.

SomeE GENERAL CONSIDERATIONS OF THE NATURE OF THESE
INJURIES.

Nowhere within the domain of surgery are the effects at-
tending gunshot wounds more multiple and uncertain in their
nature than those penetrating the abdominal cavity.

Even where some definite knowledge of the character of
weapon and missile used and the circumstances under which
the injuries were received are at hand, no safe conclusions can
be reached as to the extent and course of the ball or the
amount and character of damage it creates, since it is a well-
known fact that even where projectiles are discharged under
conditions as like as practicable, they will often differ widely
in their energy and velocity, While it may be safely said
that as a rule the extent of danger is more or less in direct ra-
tio to the size of the ball, such a rule is by no means absolute.
Numerous conditions, some of which apparently trivial in their
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very great the difference seems to point largely to the latter as
the cause. With the exception of two, every ball fairly en-
tered the abdominal cavity and many passed through making
their exit upon the opposite side. Of the two that failed to
enter one became arrested immediately under the parietal
peritoneum while the other fell harmlessly aside without even
producing a lesion in the skin.

Fic 2.—SHOWING ANOTHER PERFORATION CREATED BY A .22 CALIBRE BALL FIRED
FroMm A REMINGTON RIFLE.

In forty experiments upon thirty-six alive and four just dead
from the effects of the anmsthetic, where it was positively
known that the ball had entered the abdominal cavity, one
escaped without receiving any injury whatever to the con-
tained viscera, in another the damage amounted to a non-per-
forating wound of the intestine and a wound of the mesocolon
involving a large wvessel, in a third to that of a non-perforating
wound of the intestine and in a fourth to a wound of the spleen
without any intestinal lesion. That balls may pass through
the abdominal cavity in the human, without producing an in-
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«This intoxication, which has variously been termed peritonism,latent
peritonitis, or the asthenic form of acute peritonitis, is supposed to
have its origin in an infection of the peritoneal cavity by intestinal
gases or microbes that have escaped, either through an opening or by
transudation through the unbroken intestinal wall, and by this is set
up a fermentation which produces ptomaines whose absorption is the
immediate cause of the poisoning. The autopsy reveals but slight
redness of the peritoneum, or possibly one or more points of distinct
inflammation, and sometimes a brown feetid effusion.  The intestines
are distended and decomposition advances rapidly. The clinical feat-
ures are a prompt and marked meteorism, painlessness of the abdo-
men, both spontaneous and on pressure, except for that which is due
to the wound of the parietes when present; a normal, subnormal or
but slightly elevated temperature until shortly before death, when it
rises rapidly; a small rapid pulse, anorexia, thirst, nausea and even
vomiting of a feecal like matter, and a marked alteration of expression.
Its course may be marked during the first three or four days only by
constipation, anorexia and meteorism. Then the severe symptoms
and death follow in from five to twelve days from the beginning.”

Owing to the uncertainty which surrounds the symptoms it
is plainly evident that a correct diagnosis of the exact nature
and extent of the injury is impossible. In those cases attended
with ha&matemesis, bloody uriae or the indubitable escape of
bile or feces from the external wound it is safe to infer that
the ball has entered the cavity and with more or less injury to
the organs to which the symptoms point. However, the first
two only occur in injuries of the corresponding viscera and
their absence is no positive sign of the escape of these or-
gans, and, as to the escape of bile or feces from the external
wound, unless such is very large, this rarely occurs.

In view of this uncertainty, Dr. Senn has devised a so-called
“Infallible Test,” for the diagnosis of an injury of the gastro-
intestinal canal and as a guide to the surgeon in determining
his course in these cases,

The test in question is already too well known to require
more than a passing introduction here, and consisting, as it
does, of a rectal insufflation of hydrogen with its escape and
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However where it is highly probable that the ball has be-
come arrested in the abdominal parietes, or where infection of
its track is suspected either from the use of the probe or frag-
ments of clothing carried in with the ball, incision and drainage
should always be employed, not only for diagnostic purposes
but also for the proper treatment of the bullet wound under
such circumstances. But only where the ball is very small
and given at a long range with a transit through several layers
of clothing or a very thick abdominal wall can its arrest with-
out penetration be hoped.

Ordinarily probing of the bullet wound should be carefully
avoided, for the cases of non-penetration when the abdominal
wall is fairly wounded are extremely few, and the experiences
of Esmarch and others have conclusively proven this a source
of infection in all gun-shot wounds. In all of the experiments
the abstention of interference with the bullet wound was fol-
lowed by an absence of suppuration from this source.

Following the opening of the abdominal cavity comes the
search for and repair of the intra-abdominal injury. The
search for the wounds of the gastro-intestinal tract may either
be made through a large incision with “eventration” or through
a small one hooking up a coil of the intestine and carefully
tracing the whole tract from end to end. The apparent ad-
vantages of the former are, that it affords an easier access and
better command over the whole of the intestines and their
attachment. Both have been employed in the experiments and
each seems to have its advantage. Where there is profuse
hzmorrhage or extensive damage of the intestines with dan-
ger of extravasation “eventration’” would be the shortest way
of locating the haemorrhage, and the best control over extrava-
sation, but where upon opening the cavity it is apparent that
little or no h@morrhage has occurred a loop of intestine can
be carefully hooked up through a small opening, and the
whole intestinal tract examined without exposing more than
about six inches at one time. In those cases where from the
wound of entrance and exit the other organs can be safely
excluded from the path of the ball such an examination will
suffice; otherwise if necessary theincision can be enlarged till a
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within 24 hours thereafter, but in those introduced merely
through the serosa, or the serosa and partly through the mus-
cularis, they were nearly always to be found encysted beneath
a layer of fibrin a month or more subsequently, with hardly
any change in their condition.  Possibly later on, through a
process of maceration and absorption, they disappear.

The needle found most suitable was that known as
(Milward & Son) the milliners’ needle, which is a long narrow
needle, devoid of cutting edges. The earliest, and perhaps sec-
ondin choice, of the intestinal sutures is the continuous or glov-

FiG. 5—a. SHOWING THE INTERNAL APPEARANCE OF A SUTURED WOUND AT THE
CLOSE OF 24 HOURS. 4. SHOWING THE EXTERNAL APPEARANCE OF THE SA_ME.

ers’ stitch, which, in view of its simplicity and the rapidity of its
application, is even preferred by some to that of the Lembert,
but the main objection against it as a substitute for the latter
is that tearing of a single stitch results in the loosening of the
entire suture, and since the purchase generally obtained is not
very strong, this can very easily occur. However, in those
cases where the wound does not penetrate all the coats of the
intestines, or from some reason it becomes necessary to bring
the operation to a rapid completion, Nussbaum recommends
the preference of this suture. Such wounds as are isolated
from the mesenteric border, and of an ordinary size, are easily
closed without any further preparation of their condition, but
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of the mesentery upon one side and the border of the intes-
tine upon the other, but in those of a complete division of the
mesenteric border, as in Fig. 3 and 8, resection is the only al-
ternative. In re-uniting the divided ends of the intestine the
operator has the choice of three methods, circular enterorrha-
phy by the Lembert or Czerny-Lembert suture, invagination
as recommended by Senn, which is but a modification of the
same step by Baudens and Jobert, or lateral anastomosis by
absorbable plates.  Although experience has hardly estab-
lished the comparative value of these, the lateral anastomosis

Fic. 8.—SHowinG TyricaL INjury oF THE MESENTERIC BORDER, REQUIRING A
CoMPLETE BESECTION.

as revived by Dr. Senn seems to be the operation of the day.
When a small portion of the intestine is resected this can be
accomplished without interfering with the mesentery, but in
resections of two or more inches it should be accompanied
with an excision of a corresponding triangle of the mesentery.
Where a number of large wounds are situated close together,
they are best dealt with by a single resection, including them
all.

Non-penetrating wounds of various sizes and depths were
repeatedly left untouched for a test of their security, and while
no harm was traceable to them, still the safest method of their
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closes the autopsy as follows:) The second lateral apposition was
found 11 inches below pylorus, where 24 inches of gut, with four per-
forations, had been resected. Finally, a perforation was found in the
pyloric end of the stomach which was not sutured.

In the face of these two cases, the value of this method, as
it now stands, is certainly questionable, since, in the first, it
clearly points to a serious possible danger which has not only
already occurred with Dr. Dalton, but Dr. Senn himself al-
ludes to it as having been annoyed by the same thing, and in
the second case its absolute certainty is very strongly shaken.
Although apart from its not being absolutely infallible, if some
means were at hand to rapidly relieve the distension, the test
might prove itself a valuable adjunct to a careful research in
detecting any additional perforation that might possibly have
escaped. Ina single experiment for the purpose, an incision
was made into the large intestine with the hope of relieving
the distention, but owing to acute flexures caused by the dis-
tention, this end was not reached till another was made into
the small intestines, and a third into the stomach, the latter
organ being partly filled with large pieces of meat, which pre-
vented the exit of the gas through the pylorus, upon pressure.
Judging from this, a simple incision which can be made under
the control of the surgeon will hardly overcome the difficulty.

Wounds of the mesentery, when they are but perforations,
can be passed without any additional interference, unless
attended with hzemorrhage, in which case deligation of the in-
jured vessel isrequired. l.arge lacerations should be closed
with a running suture to avoid the future possibility of an in-
carceration and obstruction of a loop of the intestine in the
opening. On account of the extreme delicacy of the mem-
brane, its closure is often attended with some difficulty, which
can be frequently overcome by introducing the sutures near
the edge of a vessel, as this region affords the strongest grasp
for the suture,

Wounds of stomach are treated according to the same rules
as apply to injuries of the intestines.

Wounds of the liver. The recentadvances in hepatic surgery
by Tait, Langenbuch, Burkhardt and others show that the fear
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Cholecystenterostomy and cholecystectomy are operations
to which the surgeon may be forced in the exigency of the
case.

The experiments by Dr. Nicholas Senn' upon the pancreas
have markedly advanced the surgery of this organ. They
have shown that the tail or a portion of the body can be un-
hesitatingly removed, but operations upon the head should
be of a conservative nature, not only for the purpose of spar-
ing the common duct, but also as much of this portion of the
organ as the conditions which necessitate the operation will
permit. The complete extirpation of the pancreas was invari-
ably followed by death, produced either by traumatism or
gangrene of the duodenum. In transverse visceral wounds the
arrest of h&emorrhage is the most important indication, and
the suturing of the divided organ is advised with a view to pre-
serving as nearly as possible the integrity of the blood supply
rather than to secure the continuity of the pancreatic duct
which, in division, uniformly results in an occlusion from a ci-
catrix. In case of extreme crushing, the indication is to re-
move the crushed portions after preliminary ligation of the or-
gan on each side of the comminuted region. In using the
double ligature the experiments show the safest plan to con-
sist in the removal of such portions as are not supplied by
blood vessels, rather than to trust to their absorption with the
risk of proving a nidus for infection. In partial resections for
injury or disease, ligaturing the peripheral portion and allow-
ing it to remain is recommended as the most preferable step,
since it lessens the danger by the infliction of less trau-
matism, and its removal in a short time, by absorption, can be
confidently expected. It has also been demonstrated that no
fear need be entertained of a retention cyst forming in the
peripheral portion, even though some of the parenchyma of
the organ remains, ;

Wounds of the spleen. 1In superficial abrasions, such as are
produced by the glancing of the ball over its surface, the sear
of the Paquelin, just as in lacerations of the liver, will usually

'The Surgery of the Pancreas as Based upon Experiments and Clinical Re-
searches. Transactions of Amer, Surg. Ass'n, 1886.
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dressing access can be had to the abdominal cavity and if nec-
essary the removal of any secretions affected.  If the removal
of such in this manner is insufficient, “febrile symptoms, ten-
derness, and tympanitis developing on the first few days after
the operation,” Gerster' favors the use of salines as advised
by Tait. The track of the ball, which is another and not un-
common source of infection, can nearly always be sealed from
within by its closure with two or more stitches applied after the
manner of Lembert and where infection is probable should be
treated externally by incision and drainage.

In the event of suppurative peritonitis having made its ap-
pearance, early opening and disinfection of the peretonial cavity
i5 indicated and for this purpose Mikulicz® and others have
divided the peritonitis into two types. “Diffuse, septic and
progressive fibro purulent peritonitis,” both distinct but cap-
able of merging into one another, the former being an acute
or per acute peritonitis dependent upon the infection of a
large portion of the peritoneal surface, which, unless it runs a
per acute course with the symptoms of intoxication, is marked
by the attendance of a variable amount of sanguino-serous or
purulent putrid thin fluid exudation.- The peritoneum is in-
jected and at times covered by a thin fibrinous, deposit but
firm and extensive adhesious are absent. The latter runs an
acute or subacute course with infection limited to the vicinity
of the perforation by the adhesions formed from the fibro-
purulent exudation.

The process successively spreading with the encapsulation
of more or less pus between the glued viscera.

For the first Mikulicz advises that of freely opening the ab-
domen with the finding and closure of the opening (if there
be one) and the disinfection of the peritoneum.

In the second each intra-peritoneal pus cavity is opened sep-
arately by the free incision of the abdominal wall where it ap-
pears most prominent, and, following the incision, carefully
washed out avoiding the rupture of the adhesions and in lieu
of closure by sutures loosely packed with iodoform gauze

'Loc. Cit, Annals Surgery, Jan. 1887, page 27.
“Gerster’s Aseptic and Antiseptic Surgery.
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all puddles of pus completely washed out. Then a drainage tube
should be introduced into the opening and the wounds closed around
them.

In all cases of general peritonitis an exploratory incision should be
made as early as possible after trying to lessen the tympanitis. If an
exploratory incision does no good it is not likely to add much to the
danger. There may be cases of idiopathic peritonitis but I have never
seen one proved by anything to be relied upon. Certainly in septic
peritonilis where shock is not too great free opening, washing out and
drainage will cure some cases. It helps if it does not cure tubercular
peritonitis and exploratory incision has proven to be in the hands of
experts almost entirely free from danger and it must become the prac-
tice in almost all cases of general and local peritonitis where there are
marked symptoms of the formation of pus, an extension “‘into septic
peritonitis or intestinal obstruction.”

In closing Dr. Wylie remarks: “What I wish to especially advocate,
is early operation in cases of general peritonitis, both those starting
from a local peritonitis and those due to the escape of septic matter
into the peritoneum, and to make it plain that to succeed in such cases
it will not do to merely open the belly, allow pus to escape, put ina
drain tube or gauze and leave intestinal adhesious causing obstruction
to remain, to kill even more certainly than septic poison or fail to
empty and wash out all puddles of septic fluid encysted among the
coils of intestines, but we must make free incisions large enough to in.
troduce the hand and break up all adherent intestines and freely wash

the whole cavity of the peritoneum and putin two or more drainage
tubes.”

From a study of the foregoing abstracts it does seem that
the indications in the treatment are plain and reviewing the
successes achieved by Mikulicz,! Kreenlein,® Tait® Wylie,*
Korniloff,” and others, this certainly appears the most feasible
and justifiable step.

‘Samml. klin. Vortrrege von Volkmann, No. 262.
*Kreenlein, Langenbeck’s Archiv, Bd. 23, S 522.

*Brit. Med. Jour,, 1883, Vol. 304.

*I'he Amer. Jour. Obst. and Dis. of Women and Children,
*Medizinskoje obosrenje, 1887, No. 12.
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which numbered 12 perforating and 1 non-perforating. Resection was perfﬂrm_ed
beginning just below the ileocmcal valve and removing over 4 feet of the small in-
testine including all but three of the intestinal wounds. Of these three, two were
perforating and were closed with a continuous suture; the other was non-perforating
and left alone. The resection was performed by ligaturing the mesentery en maise
at its vertebral border. The ends of the intestines were united after the method of
Walfler. The failet de peritome was carefully done and the other layers closed with
a continuous suture. Given six minims of Magendie's solution and several hypo-
dermics of whisky and removed to a warm place in a condition of shock. External
heat was applied but the animal only partly rallied. :

Time, 1!/; hours. Was seen again at midnight. Extremities warm, respiration
rapid and shallow, pulse feeble and rapid.

Aug. 23. Found dead.

Post-mortem. Cavity contained about 2 ounces of bloady fiuid and a few clots. The
mesenteric stump was covered with a blood clot. The resection as well as the other
wounds were sealed with exudate and retained airsufficiently to resist some pressure
and float when ligated and thrown upon water. Rectum filled with hardened feces.
Death from shock.

EXPERIMENT §.

Aug. 28. Small mongrel. Weight, 18 Ibs. Shot with a 8. & W: pistol, .22 calibre.
Lararotomy revealed the abdominal cavity filled with blood and fecal extravasation.
Five perforating and two non-perforating intestinal wounds and a nick in the free
border of spleen. Two of intestinal wounds were large and required the resection
of one inch of intestine. The others were closed with Lembert stitches. The non-

perforating wounds were broad and shallow and were left untouched. Splenic
~ wound being small was disregarded. The principle source of the hmmorrhage was
from two of the intestinal wounds that were situated on the mesenteric edge and in-
volved the vessels in that region. The clots were removed, cavity flushed and closed.
Was given !/, grain morphia and alcohol hypodermically and removed to a warm
place. The animal being undersize its intestines were small and fragile, all of
w hich served to prolong the operation to r!f; hours. Died 1 hour after removal
from table of shock. -

Post-mortem. Soon after death. Cavity contained about I ounce of bloody fluid and
a few clots in the omental folds. Intestinal wounds apparently unchanged.

EXFPERIMENT 6.

Aung. 31. Full-grown dog. Weight, 381bs. Shot with a S, & W. pistol, .22 cali-
bre. Ball entered 1 inch to the right, and on a level with the umbilicus, passing in
an antero-posterior direction causing her to wince, and corrugate the abdominal
walls. Laparotomy revealed one non-penetrating and four penetrating wounds of
the intestine and a wound of the upper edge of the kidney. The abdominal cavity
contained but a few ounces of blood but posteriorly was a very large subserous
h®matoma, which communicated with the abdominal cavity by the track of the ball.
Frecal extravasation into the peritoneal cavity. Two of the perforating wounds
which were in the ileum and required a resection of one inch of intestine which was
done alter the method of Wilfler, the others were in the cecum and were closed with
the Lembert stitch. The non-penetrating wound being unattended with hemorrhage
was left alone. Nephreclomy was practiced for the wound of the kidney. The
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saline solution and whisky. Removed to a warm place in a condition of considera-
ble shock from which he slowly reacted with the aid of external heat. Operation
lasted 1 hour and 20 minutes. Seen at IT P.M., reacting slowly.

Sept. 16. Unable to stand, but otherwise lively, and drinks fieely of milk.

Sept. 17.  Gait slow and unsteady. Takes considerable milk.

Oct. 18. Perfectly recovered. Sacrificed to obtain specimen.

Post-mortem. A most extensive peritonitis had ensued in which all of the intes-
tines were firmly bound together in one mass and were so removed. There were
likewise adhesions to the liver and the abdominal wall at the seat of the abdominaf
section.

EXPERIMENT 0.

Sept. 21. Small sized terrier. Weight, 17 lbs. Shot with a flobert from a 5.
& W. pistol, the ball entering one inch to the left and one inch and a half below
the umbilicus. Laparotomy revealed seven wounds of the intestine and two of the
mesenlery. The mesenteric wounds were very much lacerated, one of which being
in connection with an intestinal wound and attended with hmmorrhage. Consider-
able hemorrhage and facal extravasation had occurred. The intestinal wounds
were closed with Lembert stitches. The wound in the mesentery, which was at-
tended with haemorrhage, was treated with a ligature; the other was left untouched.
The intestines were in sections alternately contracted and dilated, and very fragile.
The cavity was flashed with sterilized water, mopped out and closed. Ten minims
of Magendie's solution and two drams of whisky were given hypodermically and
removed o a warm place in a condition of severe shock. External heat applied,
but reaction was very slow and only partial. Because of his small size and old age,
he was a very unfit subject. Operation lasted one hour. Death followed in six
hours from shock.

Post-mortem. Few hours alter death cavity contained a few ounces of bloody
fluid. Intestinal wounds agglutinated, excepting the one on the mesenteric border,
from which was oozing thick liquid faces.

EXFPERIMENT IO,

Sept. 22. Full grown mongrel. Weight, 29 lbs. Shot with a flobert from a S.
& W. pistol, the ball entering 1 inch to the left and on a level with the umbilicus.
Laparotomy revealed a moderate amount of hiemorrhage, and, apparently, no fecal
extravasation. The spleen was perforated near its center and the intestines in five
places. The splenic wound was treated with a continuous suture on both sides, in-

,cluding upon the inner surface the omentum in the stitch. The intestinal wounds
were all small, and closed by Lembert stitches excepting one, which was linear in
character, and closed with a running suture in the direction of the long axis of the
intestine, Abdominal cavity was flushed, mopped out and closed. Given two
drams of whisky hypodermically, and placed aside in slight shock, from which he
rallied in an hour's time. Operation lasted half hour.

Sept. 23. Broke from kennel ana was found in some high grass some distance
away. Refused food. '

Sept. 24 Drank a few ounces of milk only.

Sept.25. Improved. Takes milk freely.

Sept. 30. Apparently recovered.

Oct. 15. Recovered. Killed to obtain specimen.







PENETRATING GUNSHOT WOUNDS OF ABDOMEN. 35

a hypodermic of } grain morphia and !/1u grain atropine, together with a rectal in-
jection of saline solution, and removed to a warm place in a condition of shock. Op-
eration lasted nearly one hour. : Lok

Oect, 6. Walks about and takes food, apparently suffering very little, if any, in-
convenience.

QOct. 7. Same.

Nov.10. Recovered and turned overto the pound keeper, under whose care l.ae
was poisoned. In a post-mortem made by himself the bullet was found encysted in
the abdominal wall.

EXPERIMENT 14.

Oct. 5. Full grown mongrel. Weight, 40 Ibs. Shot with a S. & W. pistol of
.22 calibre. The ball entered 1 inch above and to left of umbilicus. Laparotomy
revealed two perforating and one non-perforating wound of intestine and a
wound of the mesentery. Abdominal cavity contained only a slight amount of
blood. Intestinal wounds closed with Lembert stitches. Abdominal cavity closed
without flushing. Hypodermic of a  grain morphia and /150 grain atropine, and
removed to hiskennelin an excellent condition. No shock; up and walking about
in less than an hour. Operation lasted a half hour.

Oct. 6. Lively. Takes milk freely.

Gct. 11.  Same.,

Oct. 20. Recovered, but disappeared.

EXPERIMENT 15.

Oct. 6. Full grown dog. Weight, 38 Ibs. Shot with a Remington rifle, .22 cal-
ibre, using a long rhell. Ball entered on alevel with the umbilicus, passing in an
oblique course downward toward the right, coming out on the opposite side. The
abdominal cavity was filled with blood, which principally came from a wound in the
border o the spleen. The intestinal wounds found ante-mortem were seven in num-
ber, and of such size and character that it was plainly evident that the animal was
beyond redemption.  The splenic wound received the first attention, in the exci-
sion of a triangular piece, including the perforation, the edges being united by a
running catgut suture, beginning upon the external surface and passing over the iree
border down the internal surface, which completely arrested the hzmorrhage, In
aildition there was a perforation through the mesentery, which was treated with a
catgut ligature for the same purpose. ‘L'he first intestinal wound measured fully an
inch in length, removing more than two-thirds of the circumference of the gut, leav-
ing only a narrow strip upon the mesenteric border. For this, complete resection
was performed, reuniting the ends, after the manner of Walfler. The next were two
large wounds which were treated by a single partial resection. Beyond, some dis-
lance, were two more which received a similar treatment, and, lastly, two more very
large wounds close together, which were treated by a single resection. The animal
being already 14 hours under operation, and in a condition of shock, no further
search was made for additional injury. The clots were removed, and the cavity
flushed and closed. Given } grain morphia, together with !/g of a grain atropine,
and several hypodermics of whisky, and removed to a warm place, suffering se-
verely from shock. Operation lasted nearly 2 hours. Fmcal extravasation and en-
tozoa. Fartly reacted, but after the lapse of three hours began to fail steadily till
midnight, when death occurred, after living 6 hours.
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tomy was practiced for the splenic wound,  The intestinal wounds were large, one
requiring a triangular excision. The others were closed with Lembert s_ti_tclws.
Cavity was repeatedly flushed, mopped out and closed. Removed in a condition of
shock to a warm place. Operation lasted 1 hour.

Qct. 18. Drank a few ounces milk in the morning, which he soon vomited. Later
in the day he refused all food and appears drowsy. ¢

QOct. 19. Refuses food and appears apathetic.

Oct. 20, Very weak. Refuses food, and appears apathetic. Temperature, 102.2°%

QOect. 21. Temperature, 103%/5%; otherwise the same. Died late this alternoon.

Post-mortem. Soon after death. Abdominal wourd upon pressure discharged a
few drops of pus. Abdominal cavity contained about six ounces of reddish yellow
pus. Splenic stump adherent to omentum forming a pocket for the accumulation
of pus. Intestinal wounds in contact but upon pressure allowed the escape of the
contents. Died of septic peritonitis.

Note—"1us as well as the one used in the previous experiment was obtained from
the dog pound which really is nothing more than a fertilizing works where they are
fed upon the bodies of dead animals. From the amount and condition of the con-
tents [ believe insufflation would have unqguestionably very much increased the
quantity of extravasation in both of these.

EXPERIMENT 19.

Oct. 18. Full-grown half bull. Weight, 40 1bs. Shot with a 5. & W, pistol, .22
calibre. Senn’s test was employed and indicated the absence of a perforation of
the gastro-intestinal tract. This was corroborated by a laparotomy which revealed a
slight heemorrhage and a non-penetrating wound. “The cavity was flushed, mopped
out and closed. The intestines remained distended throughout the operation, and
. were returned with difficulty. In applying the test the wound of entrance was so
small that it was only rendered patulous after mutilation. There was no shock, and
the animal made an uninterrupted recovery. Soon after recovery he made his escape
from the hospital.

EXPERIMENT 20.

Oct. 18. Full-grown black bitch. Weight, 50 Ibs. Shot with a S. & W. pistol, .22
calibre. Laparotomy revealed the cavity filled with blood. Intestines received three
small perforating wounds and a contusion. The animal, which was found to be preg-
nant with six pups, also received three perforating wounds of the werus and tubes.
The intestinal wounds were closed with Lembert stitches. The pregnant tubes and
uterus were ligated in sections and cut away. The cavity was flushed, mopped out,
and closed. Given a hypodermic of morphia and whisky and removed. No fiecal
extravasation. Operation lasted 1'/; hours.

Oct. 19. Appearslively, and drinks freely of milk.

Oct. 20. Same.

Oct. 21.  Made his escape but was again found Oct. 26 in a recovered condition.

EXPERIMENT 21.

Oct. 29. Medium-sized brindle bull. Weight, 28 1bs. Shot with a S. & W. pis-
tol, .22 calibre. Ball entered one and a halfl inch above and to the right of the
umbilicus. Laparotomy revealed considerable hzemorrhage and ficcal extravasation.
Five perforating wounds of the intestines and a wound of the spleen.  Splenectomy
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wound of the intestine and a wound of the mesocolon involving a large vessel. 'I:he
vessel was ligated and the intestinal wound treated with Lembert stitches, which
arrested the hemorrhage from its edges. The cavity was flushed, mopped out, and
closed. (iven an injection of morphia and atropia, and removed in an excellent
condition. Operation lasted !/; hour.

Nov.3. Lively, and takes food freely. Will again be referred to in another ex-
periment. '

EXPERIMENT 25.

Nov. 5. Full-growndog. Weight,49lbs. Shot witha 5. & W. pistol, .22 calibre.
The ball entered to the right and above umbilicus, passing in a slanting manner
downward toward the flanks. Cavity filled with blood. No intestinal wound. The
spleen was of 2 very large size and lying infront of the intestines protected them from
injury. The external surface of spleen received a grazing wound for which splenec-
tomy was performed. The splenic root was ligated with a double ligature, but ad-
ditional ligatures were required to arrest the hemorrhage. Cavity was flushed,
mopped outand closed. Given fifteen minims Magendie's solution and whisky
hypodermically and in a condition of shock removed to a warm place. Operation
lasted 1 hour. Reaction very slowly ensued.

Nov. 6. Drank a few ounces milk, but very weak.

Nov. 7. Found dead this morning.

Post-mortem. Abdominal cavity contained about a pint of bloody fluid and
clots. Ligatures apparently intact. Splenic stump covered with clots.

Death from recurring heemorrhage.

EXPERIMENT 26.

Nov. 12. Full grown mongrel. Weight, 44 Ibs. Shot witha S. & W. pistol,
.22 calibre. Ball entered to the right and below the umbilicus, passing obliquely
downward. Laparotomy revealed considerable hemorrhage and feecal extravasa-
tion, four perforating wounds of the intestines and a grazing wound of the spleen.
Intestinal wounds closed with Lembert stitches. Splenic wound treated with a
running suture; clots removed, cavity flushed, mopped out, and closed. Given
filteen minims Magendie's solution and whisky hypodermically, and removed, in a
condition of shock, toa warm place, and external heat applied. Operation lasted
nearly I hour. Reaction in 2 hours.

Nov. 13. Refuses food, and lies in a quiet manner with retracted belly and ‘an

occasional groan. Temperature, 101° respiration 20. Given twenty minums Ma -
gendie’s solution.

Nov. 14. Died this morning.

Post-mortem, several hours after death. Cavity contained about a half pint of
bloody fluid. Intestines distended with gas and adherent. Intestinal wounds all
sealed, excepting one whichallowed the escape of fmces; splenic wound covered
with lymph. The mesocolon contained a large rent which involved several small

vessels. The dog was very old, which accounted for the ease with which the tis-
sues tore. Death from an acute septic peritonitis.

EXPERIMENT 27.

Now. 12. Full grown black dog. Weight, 41 1bs. Shot with a S. & W. pistol,
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Laparotomy revealed a moderate amount of heemorrhage, two perforating wounds
of the uterus, and one of a ligament of the uterus, seven perforating intestinal
wounds and one of the spleen. The uterine wounds were closed with a continuous
suture. The splenic wound was sewed upon both sides with the continued stitch
The intestinal wounds were close togetherand were all removed in a resection of
12 inches, the ends being united alter the manner of Walfler. The siteof the resec-
tion was reinforced by an omental graft, cavity flushed, mopped out and closed.
Feecal extravasation occurred. Operation lasted 1% hours, and when completed the
dog was suffering severely from shock. Given ten minims of Magendie's solution
and whisky hypodermically, and removed to a warm place and exiernal heat ap-
plied. Reaction followed in about 2 hours.

Nov. 24. Refuses food, but appears lively otherwise.

Nov. 25. Improving; took several ounces milk.

Nov. 26. Improving; fed upon milk and finely chopped meat.

Nov.27. Refuses food and appears drowsy, vomiting at intervals; takes water
freely, which he soon vomits. After stimulation abdominal section was again per-
formed. The resection was again brought to view, and tound to be in an obstructed
condition from an enterolith. The proximal end of the united gut was very much dis-
tended, and the gut in the vicinity in an inflamed condition. The pressure within
being sufficient to cause partial separation, another resection of six inches was per-
formed, the cavity washed out and closed. Given whisky hypodermically and 1e-
moved to a warm place in a condition ot shock, from which he died, Like in the
other, the end was largely determined by the cold room.

Post-mortem. Cavity clean, and resection unchanged.

EXPERIMENT 30.

Nov. 23. Very large black mongrel. Weight, 6o lbs. Shot with a S. & W. pis-
tol, .32 calibre. Laparotomy revealeda slight hmorrhage and three large perforat-
ing intestinal wounds, which were closed with Lembert stitches. Cavity mopped
out and closed. No frecal extravasation. Operation lasted nearly an hour. Given
five minims of Magendie's solution and two hypodermics of whisky, and removed
in an excellent condition. Reaction prompt.

Nov. 24. Appears sleepy. Vomited a half pint greenish fluid. Refused milk.

Nov. 25. Very much improved. Eats well and appears lively.

Nov, 26. As lively as before the operation.

Nov.z7. Same.

Dec. 14. Recovered. Killed to obtain specimen.

Post-mortem. An extensive peritonitis had occurred with adhesions to the omen-
tum and the neighboring coils.

EXPERIMENT 3I.

Nov. 23. Englishbulldog. Weight, 34 lbs. Shot with a S. & W. pistol, .22 cal-
ibre.  Ball entered one inch to the left and below the umbilicus. Laparotomy re-
vealed considerable hiemorrhage, nine perlorating wounds of intestine and a wound
of spleen. Several of the intestinal wounds were on the mesenteric border, and
closed with a continuous suture, The remaining wounds were closed with Lem-
bert stitches. Splenic wound closed on both sides with a continuous suture. Cavity
sponged out, flushed and closed. Operation lasted overan hour. Extravasation of
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RESUME.

The following represents a résumé of the whole.

The experiments were divided into three classes. Experi-
ments upon gunshot wounds with interference, experiments
upon gunshot wounds without interference, and experiments
upon separate organs.

Of the thirty-two experiments represented in the first class,
seventeen ended in recovery and, omitting the second experi-
ment, in which death followed almost immediately, the
mortality amounts to 45.1 %.

In all except four of the recognized fourteen that ended
fatally death wccurred either at the end of or during the first
twenty-four hours following the operation.

In the excepted four the deaths occurred in one and a half,
three, three and a half and four and a half days respectively
after the operation. The mortality of the whole being de-
pendent upon, two from haemorrhage, 14.2%; five from shock
primarily, 35.7%; six from sepsis, 42.8% (and one from shock
~ consecutive to an operation for obstruction),

Although the end in view was not that of securing recov-
eries, but rather that of an inquiry into the treatment of these
injuries, yet with different subjects and better surroundings it
might also have been different.

The second class consisted of five that were shot and
allowed to go without operative interference. Of these one
~ recovered, one died of shock, two of heemorrhage, and one of
sepsis. In the one that escaped there is a strong probability
that very slight if any injury occurred. .

The third class consists of four resections after Wolfler's
method, a partial resection of the liver, a partial resection of
the spleen and one experiment upon the peritoneum, all end-
ing in recovery. Lastly a final experiment with Senn's test.

Resulting from the foregoing paper, I beg leave to submit
for further consideration, the following deductions:

I. In view of the uncertainty which attends these injuries
exploratory laparotomy should in every case Le boldly but
carefully performed. The operator being in readiness to meet






