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PREFACE.

Ix presenting this essay upon the Surgical Treatment of Wounds
and Obstruction of the Intestines to the Trustees of the Fiske
Fund, it is proper to outline the scope of our work and to state
briefly the facts and lines of original research upon which our
conclusions are based. For over two years we have made experi-
ments in the laboratory upon these subjects, and have carried out
with every detail all the methods and modifications of operations
that have been published, or which oceurred to us in the course of
our own studies. It is for this reason we feel some confidence
that the opinions expressed by us in the following pages are not
without a firm basis, and that they are stated with the positiveness
of one who is sure of the ground on which he stands.

In addition to the original work involved in studying =o impor-
tant a branch of surgery as the one before us, and which will be
found represented graphically, in part at least, by a number of
tracings, we have collected and placed before the reader what we
believe to be the fullest statistics yet collected upon gunshot wounds
of the abdomen,

Our tables of intestinal obstruction fully recorded in the original
manuseript we have summarized, appending to the various forms

L=

of acute obstruction the result of analysis of our own cases.












WOUNDS AND OBSTRUCTION OF THE INTESTINES.

INTRODUCTION.
INTESTINAL OBSTRUCTION.

UxpER the heading of intestinal obstruetion are commonly classed
not only such conditions as strangulation, which by a direct primary
effect produces a mechanical impediment to the outward passage of
the intestinal contents, but also certain pathological states, as peri-
tonitis or enteritis, which, by engendering a paralytic condition of
the intestinal walls, favors primarily stasis, with resultant fermen-
tation of the contained matter and the development of the typical
symptoms of obstruction, accompanied by those of either inflam-
mation or septic absorption.

From the clinical standpoint all authors agree in elassifying the
cases of intestinal obstruetion under the headings acute and chronie,
though no sharp distinetive line can be drawn between the two,
and either is liable to merge into the other.

The further general elassification of conditions causing acute
intestinal obstruction is as follows . —

1. Congenital malformations.

2. Invagination, or telescoping of one portion of the bowel
within another.

3. Internal strangulation, by bands, diverticula, membranous
adhesions, throngh apertures, or by means of the abnor-
mal attachments of organs not in themselves diseased.

4. Volvulus, or twisting of the bowel.

5. Impaction of foreign bodies, gall-stones, ete.

To these headings should be added still another, namely :—

6. Obstruction from intestinal paralysis and distention,
2






CHAPTER I.
CONGENITAL MALFORMATIONS.

U~DER this heading are considered anomalies or malformations
of the bowel itself rather than of its environments, though upon a
fissure or defect of the diaphragm, or upon abnormal persistence of
the omphalo-mesenteric duct, may depend an ocelusion no less abso-
lute than that characterizing closure or absence of a part of the
bowel.

The obstruction is, in the great majority of cases, dependent upon
malformation, or absence of the rectum or anus.

In the rare cases of coarctation, or atresia (imperforation), in the
continuity of the intestinal canal, the lesion may be situated at any
portion of the alimentary tract, though as a result of the study of
many eases the seats of preference seem to be, in the small intes-
tine, the duodenum, and the region of the ileoctecal valve ; in the
large intestine, the sigmoid flexure.

Apitz? records a case of imperforation of the cesophagus, the lat-
ter ending in a blind cul-de-sae. Cases of atresia at or about the
region of the pylorus are on record. Turner® describes the autopsy
of an infant in which there were two portions of the jejunum
reduced to fine impermeable bands. Pied?3 has observed the com-
plete separation of the duodenum from the jejunum. The absence
or stricture of portions of the ileum (Blat.,* Andrews,® Loblig-
eois®), or colon (Cohen,” Thomas?® etc.) has been ocecasionally
recorded. Thomas notes the complete absence of jejunum, ilenm,
and the greater part of the colon.

1 Allgemein, Dentsch., Hebammen. Zeitung, 1.

2 Edinburgh Med. Jour., 18634, ix.

3 Jour. de Méd. Chirurg. et Pharm., 1802, iii.

¢ Bulletin Soc. Anat. de Paris, 1849, xxiv, 1856.
5 Peninsular Med. Jour., Ann Arbor, 1853-4.

& De 1"0Oblit. Congen. des Intestines, 4°, Paris.
T Med. Zeitach., Berlin, 1838, vii.

¥ Lancet, London, 1584,
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At times the symptoms of obstruetion can be traced to a stran-
oulation, an inearceration, or a volvalus due to malposition. Price!
gives an instance of transposition of the stomach and duodenum,
with the eolon placed behind the latter. As a consequence of this
the colon was strangulated, the case terminating fatally.

The cause of congenital coarctation, or atresia of the intestinal
anal, is usnally a pre-natal inflammation, either primarily inter-
fering with growth, or by the deposit and organization of inflam-
matory exudate, producing such disturbanee in nutrition that wast-
ing and contraction take place.

It is of importance to bear in mind the fact that the stricture or
defect is in many cases not limited to one part of the howel.?

The more common congenital formative defects of anus and
rectum are classified with reference to the method of development
of these parts. The anal opening is continued upward until it
finally unites with the rectum in its downward extension. From
arrested development, or inflammation, there may be narrowing
(partial occlusion), atresia (complete occlusion), or ahsence (imper-
foration) of anns, of rectum, or of both these structures, Again,
there may be a stenosed opening in an abnormal position.  Good-
man? reports a case of imperforate anus and rectal atresia unsue-
cessfully treated by colotomy, in which, at the autopsy, the rectum
was found to communicate by means of a minute orifice with the
urethra at the base of the Caput Gallinaginis.

The frequency of associated narrowings in other parts of the
alimentary canal must be considered in dealing with these abnor-
malities. A child operated upon by Darien* for imperforate anus
was, at the antopsy, found to have a dilatation of the duodenum,
imitating a second stomach ; this was due to oeclusion on the intes-
tinal side by 4 complete spiral valve,

Syarrroms.—The symptoms of obstruetion dependent upon con-
genital stenosis, or atresia of the intestinal canal, are, of course, not
developed until after birth, and the taking of food by the mouth.
They do not differ from those of acute obstruction dependent upon
other causes. . There is no passage of fecal matter from the anus ;

1 Am. Jour. Med. Sec., 1853.
2 Gaertner, Jahrb. f. Kinderheil, 1883.
3 Medical Register, Feb, 25, 1888, 1 Bull Soc. Auat. de Par., 1851, lvi.



CONGENITATL MALFORMATIONS. 21

there is obstinate and continued vomiting of all food taken ; this
vomited matter is more or less feculent in odor and appearance,
depending upon the seat of obstruction and the time which has
elapsed since the symptoms developed. There is ofien violent
peristalsis to be detected through the belly walls.  There may be
much tympany. Symptoms of pain, and straining efforts at defe-
cation are common. Death is inevitable if the case is not treated
surgiecally.

The immediate cause of the fatal issue is inanition or exhanstion,
Perforative peritonitis occurs at times, but is not so common as in
acute obstruction of’ a more advanced age,

With such symptoms following hard upon birth, the diagnosis of
obstruction from either congenital malformation or internal stran-
gulation would be positive, and, as either wonld demand the same
treatment, the differential diagnosis between these two iz not abso-
lutely essential.

Dracxosis.—Since the most common seat of this form of con-
genital malformation is about the anus and rectum, a careful search
should be made in this region, the finger being carried into the anal
aperture, if patulous, in the hope of finding the seat of occlusion.
By means of a bougie, exploration can be carried some inches fur-
ther than the finger can reach.

It must be remembered that, the rectum and anus being normal,
the next probable seats of obstruction are at or about the duode-
num, the ileocweeal valve, or the sigmoid flexure of the colon.

In the new-born child the colon is a foot in length, and normally
oceupies the same anatomical region as in the adult.  The sigmoid
flexure is ten inches long, and lies mainly in the pelvis.

The condition of the colon can readily be made manifest by
means of injection of either air, hydrogen, carbonic acid gas, or
any unirritating liquid, preferably normal saline solution (.7 per
cent.). Neither gas nor liquid should be passed into the bowels by
means of a force-pump, or any kind of injecting syringe.

If gas is used it should be passed from a bag, and the pressure,
not exceeding a pound and a half, should be kept under observa-
tion by means of a manometer attached to the supply tube.

The best way of introducing water is by means of gravity. The
ordinary fountain syringe answers every purpose; the nozzle should
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be wrapped tightly, an inch and a half from its extremity, with a
narrow roller bandage, thus forming a shoulder which can be
pressed against the anus, preventing a premature discharge of the
injected liquid. The receiving bag should not be elevated more
than three feet above the level of the patient. This gives a pres-
sure of, approximately, one and a half’ pounds to the square inch,
and is, in all probability, sufficient to overcome the resistance of
the ileoceal valve, if' steadily and eontinuously applied.

By either gas or liquid injection the colon, if permeable, can be
distinctly and unmistakably outlined, and by slightly inereasing the
pressure (three pounds) the ileoesecal valve may be made to yield,
if healthy. If the colon is not permeable throughout its whole
extent, the point where the injection is arrested is at once demon-
strated.

The quantity of liguid required to fill the extent of the eolon
permeable from below is also of diagnostie significance, sinee, if it
be but an ounce or two, the obstruction must be low down, while
if many ounces are received, this indicates a seat much nearer the
ileoczecal valve,

The character of the vomit would probably snggest the loeation
of atresia at or near the pylorie valve. In addition to this, where
the atresia is located in this region, the tympany is mainly confined
to the epigastric region, the lower part of the bowel by contrast
appearing to recede.

The passage of the injection through the ileocsecal valve for the
further localization of the seat of obstruction is not to be recom-
mended in this relation, sinee the information to be derived from
it is of little value, and it is a method which might produce serious
results upon the delicate intestinal walls of children.

Procxosis.—If the case is not treated surgically, the prognosis
is absolutely unfavorable. That there is a possibility of nature
effecting a cure, under certain cirenmstances, is shown by the
remarkable case reported by Theremin,! which, though finally per-
ishing, lived for six months. At the autopsy the upper part of the
duodenum terminated in a blind pouch, the inner surface of which
was so deeply invaded by an ulcer that a minute opening was

! Deut. Zeit. f. Chirar., viii. 3, 34,
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formed into a eul-de-sac of the ilenm. Practically, death is certain,
and usnally occurs on the third day, though it may be postponed
till the fifteenth or twentieth day.

With a mortality of a hundred per cent., for expectant treatment
there should be no hesitation in resorting to the knife, but even
here prospects are gloomy, and the prognosis must be distinetly
unfavorable,

Of 49 cases, in 14 (28 per cent.) there was more than one point
of obliteration.

Of 37 more elaborately reported cases, malformation was =o great
in 4 that no operation could possibly avail. In 10 enterotomy and
the establishment of an artificial anus would have been indicated ;
in 20, as far as the anatomical relations were concerned, a lateral
approximation might have been practized.

Putting aside, for the moment, the risk attendant upon laparo-
tomy as performed upon such young children, the operation will,
from these figures, be inevitably unsuecessful in 10 per cent. of
eases, and can accomplish nothing more satisfactory than an arti-
ficial anus in 21 per cent.

TrEaTMENT,—Having located the seat of obstruction in the
anus, the rectum, some portion of the eolon, or, these parts being
normal, somewhere in the continuity of the small intestines, the
question of treatment arises.

This should invariably be operative. Where the anus is com-
pletely oceluded or is imperforate the condition of the rectum, or
even its presence, cannot be positively ascertained, though a bulg-
ing in the ischio-rectal region, observed during straining or erying,
would denote a eul-de-sac of bowel not far from the surface. It is
universally agreed that in these cases, unless the cause of obstruc-
tion be simply a membrane or a thin wall of tissue, a careful
search should be made for the gut, carrying the incision into and
throngh the anatomical region in which the bowel should lie. The
obliguity of the pelviz in children must be borne in mind by the
operator, and since it exhibits, compared to the size of the child,
very small measurements, from the top of the coceyx to the pubic
symphysis but little more than an inch, Verneuil has proposed
resection of the coccyx in these cases as a means of giving room in
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the direction in which the search should be carried, i. ., backward
and upward.

If the rectum is found, it should be bronght down to the skin
wound and stitched in place. Allingham distinetly advises against
the latter procedure on the ground that it prolongs the operation,
that the stitches cut out, as a rare exception only, effecting the
object for which they are placed, and that the formation of
abscesses is more common ; but it not only has received the coneur-
rence of Amussat, of Verneuil, and of the profession at large, but
is more in the line of modern antiseptic work, seems rational, and
has to itz eredit many brilliant suecesses.

If the rectum cannot be found by this incision, followed by care-
ful dissection npwards and backwards to the depth of an inch, or
an inch and a half, the cut for left inguinal colotomy should be
made, If the finger, passed into the peritoneal cavity, shows that
the perineal incision can be safely deepened, with a condition of the
rectum which will allow of its being drawn through the opening,
the operation first undertaken should be completed, and the peri-
toneal incision should be elosed.

If, however, the conditions are such that an attempt to form a
new rectum and anus is inadmissible, as, for instance, where there
is complete abgence of rectum and atresia of the sigmoid flexure,
then left inguinal colotomy should be performed. The gut should
be held in place, after suture of the skin to the parietal peritonenm,
by a piece of rubber catheter passed across the wound and through
the mesentery close to the bowel, or by a harelip pin, as deseribed
by Kelsey, used in a similar way, execept that it transfixes each
edge of the parietal wound. Stitches should, of course, be added.
Before securing the bowel in this way a digital examination should
be made in the region of the ileocwecal value and the duodenum,
since these are the commonest seats of congenital malformation.

Many eases have been illustrative of the danger of depending
upon left or even right inguinal colotomy withont making further
exploration of the abdominal contents.  Depanlt! formed, by means
of colotomy, an artificial anus in the case of a child suffering, im-
mediately after birth, from obstructive symptoms.  After death the
ilenm was found to end as a eunl-de-sae a very short distance from
the ileocsecal valve. Laborde® performed a similar operation, but

I Gaz. de Hdpit., 1856, ¢ (7az. de. Par., 1861.
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found at the autopsy a complete ocelusion of the jejunum hine and
| one-half inches from the pylorus, together with five other atresise
\of the small intestines.

If the obstruction is found to depend upon an atresia of neither
anus nor rectum, the surgeon should advise an exploratory abdomi-
nal section in the hope of finding the seat of trouble and remedying
it by colotomy, enterotomy, or lateral anastomosis,

Now that an exploratory abdominal section can be safely per-
formed, it wounld seem rational in ecases of imperforate anus, or
rectum, or both, where there was no soccussion or bulging to be
detected in the ischio-rectal region during erving or straining efforts
of the child, to at once enter the peritoneal cavity by an incision as
for colotomy, and examine the condition of the sigmoid flexure and
rectum. If the operation from below were then practicable, it counld
be rapidly and safely performed, the operator being guided by the
knowledge obtained by his exploratory incision, and by the finger
passed from above to the seat of operation. If colotomy were indi-
cated, it could be performed at once. This would save the pro-
longed and trying dissection necessitated by ignorance as to the seat
and condition of the rectum or sigmoid flexure.

The treatment of this condition by trocar and canula, with sub-
sequent dilatation, has little to recommend it beyond the ease of its
application. It is not devoid of danger. TIn at least one instance
the iliac vein was wounded, and even if no viscera are injured, the
outlet thus provided is insufficient.

Though the mortality of abdominal section in children iz high
the operation is not, as is the disease it is intended to combat, abso-
Intely fatal.

In case of invagination the surgeon has far more right to hesitate,
since here there is a fair percentage of spontancous cures or assisted
cures without operation.  In congenital oeclusion from malforma-
tiom, however, there should be no alternative,

Nor is the statement that children are easily and profoundly
shocked by operative procedures entirvely true. Chilling and loss
of blood they stand not at all, but any one with wide experience
in the treatment of their diseases is frequently astonished at the

rapidity with which they react from tedious and severe surgical
operations, provided there has not been much hemorrhage, they
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have ndt been chilled, and that the anssthetic has been carefully
administered.

Given then a case of congenital ocelusion, which may be loeated
in any poition of the small or large intestines, the abdomen must
be opened, and the sooner this is done the greater are the chaneces
of success. There should be no waiting after the diagnosis is
clearly established.

If the constriction iz in the colon and its seat has been recognized
by the gas or water test, an incision in this region is indicated, since,
should the obliterated portion of the bowel be of limited extent it
could be earried out of the wound, in the method described for left
inguinal colotomy, with a prospect of subsequently closing the arti-
ficial anus thus ereated by a plastic operation.  Or, should the con-
dition of the child make a somewhat more prolonged procedure
justifiable, the continuity of the colon could be restored by a eolo-
stomy. The incision for exploration, where the seat of obstruetion
i= not known, should be in the middle line of the belly, either just
above or just below the umbilicus,

Bearing in mind that the duodenum and the ileo-cwecal valve are
the regions commonly affected, it is here that search should be made.
I the cause of trouble is found at the duodenum, gastro- or duodeno-
jejunostomy will be indicated ; it at the ileo-ceecal valve the condi-
tion of the patient must determine the choice between ileo-colostomy
and enterostomy. If, however, there are multiple seats of atresia,
it a large portion of the intestinal canal is atrophied or absent, all
operative treatment must be abandoned.

Chlorofori should be used as an anwesthetic in these cases, because
it is not followed by the vomiting which characterizes ether, The
abdominal parietes and the exposed viscera should be kept warm
by means of light, thin-ribbed, rubber hot-water bags at 110° F.,
and hot flannel cloths.  Every endeavor should be made to hasten
the operation.

There is reason to believe that, should this method of treatment
be adopted, some cases at least can be saved. A high percentage
of enres cannot be hoped for, but each successful case is a trinmph
to surgical slkill. :

When no operation is undertaken, the withdrawal of all nourish-
ment by the mouth, the administration of digested nutrient enemata
by the bowel, and the subcutaneous injection of weak solutions of
aleohol (10 per cent.) should be advised.
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SUMMARY,

1. The congenital malformations which eause intestinal obstrue-
tion are mainly due to prenatal inflaimmation, and may involve
any portion of the intestinal eanal.

2. Excepting atresia or imperforation of the anus and rectum,
the common geats of this malformation are at or near the ileocmeal
valve ; in the duodenum, or at the juncture of the duodenum with
the jejunum ; in the sigmoid flexure of the colon.

3. In 28 per cent. of these cases the malformation is multiple,
and in over 10 per cent. is of such a nature (atrophy, extensive
obstruetion) that it is mechanically irremediable,

4. The symptoms are those common to obstruetion (absolute con-
stipation, fecal vomiting, pain, and tympany). If the trouble is in
the colon, its seat can he located by gas or water injections ; if near
the pyloric valve, by the peculiar epigastric distention and the
character of the vomit. The prognosis is absolutely bad, death
usually taking place on the third day, though life may be prolonged
for weeks.

5. The treatment is surgical. For imperforate anus, the coceyx
may be excised, and the bowel sought for by eutting upward and
backward. If this fails, or as a first resort where there is absence
of bulging in the anal region when the child eries, the inecision, as
for left inguinal colotomy, should be made with digital exploration
of the regions commonly malformed. If the conditions justify it,
an attempt to form a new anus and rectum in the normal position.
of these structures should be made, the finger from above being used
as a guide,

Finally, if' this is not possible, and no other seat of narrowing
has been found, the surgeon should resort to left inguninal colotomy.

6. Where the seat of obstruction is unknown, exploratory
abdominal section is indicated, followed by either gastro-enteros-
tomy, entero-enterostomy, entero-colostomy, enterostomy, or colos-
tomy, as indicated by the special lesion and the condition of the
patient. With chloroform as an ansesthetie, attention to the preser-
vation of the body heat, and rapidity of’ manipulation in complet-
ing the operation, fair results may be expected.



CHAPTER IL
INTUSSUSCEPTION.

By intussusception is meant the invagination or turning of one
portion of the gut within the lumen of another part immediately
adjoining.

The invagination iz made up of three layers of bowel.

The intussuseeptum iz composed of the entering and returning
layers, while the receiving layer constitutes the sheath or intussus-
cipiens, The ring formed by the entering layer as it is turned
sharply upon itself to form the returning layer is ealled the aper.
By the neek is meant the ring which results from the flexure formed
by the returning layer as it merges into the sheath.

CrasstricaTioN.—Intussusception is usually eonsidered under
the two general heads, acute and chronie. Rafinesque, for pur-
poses of elinical study, has still further elaborated this classifiea-
tion into—

1. Ultra acute, death taking place within the first twenty-four
hours,

2. Acute. The case terminating between the first and seventh
day.

3. Subacute. Lasting one month and upward.

The invagination, if named from its seat, is termed—

(a) FEaterie, involving the small intestines only.

(b) Heocweal, in which the ilenm and eweum, together with
the 1leocsecal valve, are turned into the colon.

(¢) IHeocolic. In this the ileum is prolapsed through the ileo-
ciecal valve, the latter retaining its proper position till, as
a result of secondary changes, it, together with the cecum,
is more or less displaced.

(d) Coliec. The invagination involves the eolon only.

(¢) Rectal. Here the seat of trouble is situated entirely within
the rectum.
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Usnally the upper segment of the gut is received into the lower;
where the reverse condition obtains it is called retrograde intussus-
ception. Rokitansky,' Harrison, Ulmer and others have reported
cases. This was observed in 1.5 per cent. of Leichtenstern’s 5923
cases, and occurred in both the small and large intestines. Asa
secondary effect of a deseending invagination there may be formed
a retrograde intussusception which, involving the sheath of the
former, surrounds the intussusception with five layers of' gut.
Spry? and Stainet® state that this is due to a loose intussuscipiens
which becomes folded upon itself. Leichtenstern states that this is
observed only in the colon,

Double and triple intussuseeptions have been oceasionally noted,
In these cases the intussusception plays the part of a foreign body,
thus producing reduplications of its encireling sheaths. It must be
remembered that these invaginations are double and triple only in
a very limited portion of their length.,

Cavses or IxtussuscEPTION.—The cause of chief’ importance
is irregulavity in the nervous mechanism of the intestines, which
allows of a sudden spasmodic contraction of a portion of the bowel,
while its adjoining continuation may be entirely relaxed. This
would seem to account for the intussusceptions so often observed
upon the autopsy table, and which, there is every reason to believe,
developed either during or immediately after the death struggle.
These invaginations are frequently multiple and very limited in
extent, and exhibit none of the effects of venous congestion, obstrue-
tion, or inflammation. The facts that obstroctive invagination
occurs in children, is associated with colie, is observed after abdom-
inal injuries, and sometimes follows typhoid fever or enteritis, wonld
all strongly suggest, as a probable canzative factor, disordered inner-
vation,

Nothnagle? has elaborately studied this question from an experi-
mental standpoint. By means of the faradie current he vigorously
stimulated a small portion of the bowel. At the point of stimula-
tion the bowel became so firmly contracted as to lose its natural
color, this contraction was continued upward for some distance, and

1 Praktische Heilk., 18734, ? Lond. Med. Journ., vol. iii.
3 Bull. de la Soe. Anat. de Par., 1850, p. 314.
4 Beitrage zur Physiologie und Pathol. des Darm., p. 42. Berlin, 1854,
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not infrequently slight temporary retrograde intussusception was
observed, from the relaxed portion of the bowel, which was not
influenced by the eleetric current, slipping down somewhat over
the upper portion of the seat of contraction. From immediately
below the seat of firm contraction the bowel was observed to ascend
in the form of a sheath, thus produocing a descending invagination
which progressively increased till the stimulation was removed,
when nervous control being regained, the intussuseeption under-
went spontaneous resolution.  Nothnagle further asserts that stim-
ulation of the bowel above the intussusception is without effeet, but
if the electric current, or any sufficient stimulus be applied below
this point, the parts are promptly restored to their normal position
by the ascending contraction.

We have made repeated experiments on dogs to confirm Noth-
nagle’s conclusions, but our results varied greatly from those he
has published.

We readily produced the firm ring-like contraction of the bowel
segment to which the current was applied, but observed no attempt
at invagination. To a Dubois-Reymond coil connected with two
cells, and drawn out to twenty on the scale, were attached the
electrodes. The segment of bowel stimulated was not upwards
of a quarter of an inch in length. The current was nsed in all
strengths, but without other effect than a local spasm so violent as
to make the area involved resemble cartilage both in appearance
and to the touch. :

As other canses of invagination, secondary or execiting in their
nature, may be mentioned, ingesta (28 cases in 593), polypi (5 per
cent. of Leichtenstern’s cases were dependent upon this cause),
inflammatory affections of the bowels, traumatism (263 cases out
of 593), and exposure to cold.

Pathological ehanges.—Cruveilhier and Gorham have observed
that there is strong reason for believing that in many cases of severe
colic, especially when dependent upon imprudent diet, slight tem-
porary invagination is of frequent ocenrrence. This form probably
resembles that called by the Germans agonie invagination, and
found so frequently upon the autopsy table.

In the marked ecases of invagination, profound pathologieal
changes take place. As the intussusception increases at the expense
of the intussuscipiens the mesentery is subject to constantly in-
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creased tension ; as a result of this, the whole of the involved gut
and particularly the intussusceptum assumes a sickly-shaped curve,
with its coneavity toward the mesentery. The opening of the in-
tussusceptum becomes simply a slit and is turned inward away from
the lumen of the bowel. This incurvation involves the colon only
slightly, and the rectum not at all; when marked it is undoubtedly
a factor in producing obstruction, with its attendant symptoms,

That invagination, in itself, does not entirely occlude the lumen
of the bhowel is shown by the record of cases where life has been
prolonged for weeks and months. The other eauses operative in
producing obstruction are; the lodgment of undigested food, of
hardened fieces, or of a foreign body, and swelling of the involved
area from venons congestion and inflammation dependent upon the
constriction at the neck of the sac. There is usually an extrava-
sation of blood into both the mucons membrane and the mesentery ;
inflammation iz set up and the serous surfaces of the entering and
returning layers become adherent to each other. Treves states
that in acute cases these adhesions are more frequently absent than
present. If they exist and are extensive, the best that nature can
do is to strengthen the growth between the neck and upper portion
of the intussusceptum, and discharge the lower portion of the latter
by the process of ulceration,

The slonghing of a portion of the intussusceptum is an exceed-
ingly eommon termination of this form of intestinal obstruetion.
It is sometimes discharged as a tube, but more commonly in the
form of irregular fragments. The extent of bowel discharged is
at times extraordinary. Dampier! records a sloughing bowel seg-
ment measuring 124 em. and Bottcher,? 112 em. with a polyp as
the causative agent. The discharge of the gangrenous bowel may
be the first sign of a rapid convalescence ; if, however, the mortifi-
cation has extended in the direction of the neck, perforation can be
expected, with a resultant peritonitis which is most frequently
diffuse.

This latter complication may arise without perforation, by
extension from the inflamed and strangulated bowel, acute inflam-
mation or slonghing of the mucous membrane so affecting the

! Med. Trans., vol. iv.
2 Lobstein, Anat. Path., t. 1, p. 146.
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remaining coats of the bowel that they are readily permeable to
septic matter,

Again, cases of intussusception are recorded in which the condi-
tion has lasted for weeks and months without either producing
obstructive symptoms during life or showing adhesions or marked
congestion and inflammatory lesions after death.

Frequency of oceurrence—In a total of 1652 cases of intestinal
obstruetion, hernia excluded, collected by Leichtenstern and Bryant,
657, or approximately 40 per cent., were due to intussusception.

In regard to the age at which it develops all authors are agreed
that it is most frequent in the first year of life.  Of Leichtenstern’s
593 cases, 131 oceurred before the age of twelve months and the
great majority of these in the fourth, fifth, and sixth months. The
statistics of Smith,' Hansen? and Pitts® absolutely confirm this.
After the fifth vear intussusception becomes comparatively rare till
the fortieth or fiftieth vear, when it again increases in frequeney of
ocenrrence.

The ileocmeal region is the favorite seat of invagination at all
ages. This is especially marked in the first year of life, when this
form of invagination is more common than the combined sum of
all the others; the ileum invagination being exceedingly rare.
If the invagination is in the ileum, the lower segment of this por-
tion of the bowel is its common poesition ; if in the colon, it will
cenerally be found at the sigmoid flexure.

Sy M P'm&lﬁ.—}]{‘lll‘];dillg‘ mainly upon the amounnt of constriction
_at the neek of the intussuseeptum, consequently upon the amount
of eongestive swelling and bowel obstruction, the intussuseeption is
classed as either aeute or chronie, and the svmptoms of each form
are to a certain extent different. Also the symptomatology of in-
tussusception in the infant is not identical with that of the adult or
old man. In general it may be stated that the first symptom of
acute intussusception is—

Pain.—Sudden, violent, diffuse; or, if localized, nsually placed
in the ileoczecal or umbilical region. After a few hours, in chil-
dren, a much longer interval in the adult, the pain ceases, often as

1 Amer. Journ. Med. Sei., 1862,
2 Dissertat. In-ang. Dorpat., 1864.
8 Jahrbuch fiir Kinderheil, 1870, Bd. 3.
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suddenly as it commenced, and there iz an interval in which there
15 little to suggest that the -pathological condition still continues,
This 15 followed by a return of the pain, the paroxy=ms becoming
more violent and prolonged, the intervals less marked as the disease
progresses, or in the adult if' it passes into the chronie form, intervals
of even days may elapse between the paroxysms. The pain is fre-
quently accompanied by tenderness, but this iz an exceedingly
variable symptom, and at times pressure seems to rvelieve the pain.

Vomiting.—This is practically a constant symptom, occurring
with the sudden pain, or, at times, even preceding it.  In children
1t continues till shortly before death and iz ravely feenlent,

In the adult and in the chronic form, there may be complete
absence of vomiting, though this is certainly exceedingly rare.
Leichtenstern takes exception to the statement that the seat of’ ob-
struction is indicated by the period at which vomiting is developed.
~ The ileum-invagination is most frequently accompanied by early
vomiting, not becanse of itz seat, which iz usually but little re-
moved from the ileocmeal valve, but because it iz commonly ob-
structive. The vomiting, both in time of development and in
nature, will depend, not upon the seat of trouble, but upon the
presence or absence of obstruetion, and may be early, if the ob-
struetion is absolute in the sigmoid flexure, and feculent if the
bowel is oceluded in the upper part of the ileum.

Bilood-stained aucons evacuations,—This symptom is, in chil-
dren, rarely wanting. Of 108 cases of invagination in the first
vear of life this symptom was absent in but four. It oceurs within
a few hours of the first attack. At first the discharge is of blood-
stained feees; later, if obstruetion is developed, of blood and
mucus, and is usually exceedingly offensive. In children, diar-
rheea is common throughout the whole course of the case. At
times, following complete constipation and feculent vomiting, there
will suddenly appear copious evacuations from the bowel, mingled
with blood, and in which may be found evidences of the neerosed
intussusceptum.  Where this slough is extensive it may be lodged
in a lower portion of the bowel and cause fatal obstruciion,

Tenesmus.—In connection with the muco-sanguinolent evacna-
tions the fenesmus or straining is a symptom so common that it is
of some diagnostic import. That it is not dependent upon the
character of the evacuation is shown by the fact that it is present

&
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in eases of complete obstruction. Brinton has shown that this
svmptom is seldom developed except in the ileocmecal and eolon
invaginations.

A much rarer eondition, and one which Leichtenstern aseribes to
the secondary effect of intense tenesmus, iz a pafulous condition of
the anus due to paralysis, and dependent upon invagination of the
descending colon and rectum. This is never produced by invagi-
nation of the ileum. '

Tumor.—Leichtenstern’s statistics show that a tumor can be felt,
either through the parietes or by rectal examination in 52 per cent.
of all cases. 1In the first year of life this most important diagnos-
tie sion was present in 63 per cent. The tumor is usually felt in
the left iliac region, or by the finger passed into the anus, The
ileoczeeal invagination is most frequently aceompanied by demon-
strable tumor ; the ileum invagination exhibits this symptom with
less frequency.

Many authors have noted that the tumor varies in size and con-
gistency from time to time, now, during an acute paroxysm of pain,
being hard, knotty, and plainly perceptible shortly afterward elnding
the most careful search. Duchaussoy has deseribed two distinet
movements which can often be perceived in the tumor, namely, the
erectile and the vermicular motion.

Distention of the abdomen is not of great significance, because so
often absent. In children especially it may appear not at all, or
just before death. In adults, where obstruetion is more common,
it may become as well marked as in obstruction from any other
cause,

Dance! calls attention to an inequality in the shape of the abdo-
men dependent npon the meteorism, and in view of which he states
that the seat of obstruction can often be inferred. But few authors,
however, have been able tv profit by his observation,

In the chronic form of invagination the symptoms are less vio-
lent in onset; there may be nothing more characteristic of the
attack than recurring paroxysms of pain, meteorism, and obstruc-
tion ; with symptoms of intestinal stricture constantiy manifesting
themselves, These cases terminate either in eure by reduction or
by extrusion of a slough, or perish from exhaustion, inanition, or

I Rept. gen. d’anat. et de phy. Path. bd. i. 1826, p. 206.
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in the course of an acute attack. In over one-half the recorded
cases a correct ﬂi:iguu.f-;i.-; was not made,

Procyosis.—Leichtenstern places the general mortality of intus-
suseeption as treated by the expectant method at 73 per cent.  Pilz,
Hansen, and Duchaussoy arrive at a similar conelusion,  Our own
statistics show even a higher rate of mortality (90 per cent.). In
the first year of life this mortality is much higher, mounting to 88
per eent., and death ecommonly ocenrs between the fourth and sev-
enth day. DBetween the eleventh and fiftieth vears the fatality is
less (63 per cent.), and the duration of the disease is, when fatal,
between eleven and fourteen days. In late life the mortality rate
rises again,

. The slonghing and discharge of the intussnsceptum must be
regarded as a decidedly favorable cireumstance, since of 408 chil-
dren in whom the slonghing did not take place 345 (i. e. 85 per
cent.) died, while of 149 children who passed the sphacelated por-
tion of gut, 61 (41 per cent.) recovered. This discharge of bowel
oceurs very rarely in early infaney ; it is most common when the
ileum is involved in the intussusception, and is most favorable when
it is observed in middle life. Tt usually oceurs between the eleventh
and twenty-first day of the attack.

It must not be considered that after discharge of a sphace-
lated bowel the danger is passed, since 41 per cent. of these cases
perish at any time between a few hours and two years following
the acute attack.

In case there is no slonghing of bowel, the colic and ileocmeal
invaginations give a better probability of life than do those of the
ileum.

The cause of death is usually, in children, exhaustion and ina-
nition. General or perforative peritonitis is exceedingly uncommon,
In the adult, perforation and resultant peritonitis are of frequent
Occurrencea,

Dracyosis.—The diagnosis of intussusception is made upon the
acute onset of colicky pain, and its intermittent character ; passages
from the bowels containing blood and mueus ; the presence of a
tumor, commonly in the left iliac region, or felt through the anus;
varying in size and consistency from time to time, with an erectile
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or vermiform motion and the ordinary obstruetion symptoms. The
diagnosis is further confirmed if there are violent peristalsis and
tenesmus, and if these symptoms ocenr in an infant.

TrEATMENT.— T'he diagnosis having been assured, the treatment
will be either medical or surgical.  And even in those hyper-acute
cases, where death takes place in a few hours, apparently from
shock, the first resort should be to those non-operative means to be
shortly deseribed, and which have many times proved successful.

The pathology of the discase teaches us that disinvagination
becomes more diffienlt in direct proportion to the length of time
which has elapsed since the onset of symptoms ; hence every hour
diminishes the chances of suecess.  Whatever the age of the patient
or the seat of the trouble, provided the case is not of such long
standing that tight adhesions have probably made reduction impos-
sible, or strangulation has produced a partial necrosis, ether should
he administered to its full surgical extent, producing complete
relaxation of the muscular system ; by means of a fountain syringe
hot (105° to 108°) .7 per cent. saline solution should be slowly (4
ounces to the minute) forced into the rectum under a pressure of
not over two pounds to the inch (elevation of the irrigating bag
4 ft.), the liquid being retained by a shoulder upon the injection
pipe, readily made by wrapping it with a narrow bandage; the
abdomen should be thoroughly kneaded, the manipulations being
so planned as to encourage disinvagination. This treatment should
continue for thirty to forty minutes, the pressure being gradually
increased by raising the bag till a pressure of not over eight pounds
is produced, and may, if the tumor does not disappear, be combined
with inversion and shaking.

This trial at forced reduction must be thorough and final ; there
should be no idea that it is to be repeated with more care and at-
tention to detail. If it fails, the surgeon must proceed to amn
abdominal section for the purpose of accomplishing disinvagination.
If there is a distinet tumor, the probable success of the method
above detailed will be denoted by its disappearance, the positive
failure by the tumor occupying the same position as before treat-
ment and retaining its full size; in this latter case the surgeon may
proceed to operate at once without letting the patient recover from
the anmsthetic.  Where there is any doubt as to the effect of the

i i it
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treatment, however, and this will be in the majority of cases, the
patient must be allowed to come ont of his condition of anzesthesia,
when the progress of symptoms will gquickly decide as to whether
a cure has or has not been effected.

It is true that the statistics of abdominal section for invagina-
tion appear to be exceedingly bad, Ashhurst® giving the mortality
percentage in 65 ecases at 75.4 per cent. There can be but little
doubt that the pereentage is in reality even higher than this, since
the natural tendency iz to report favorable eases.  Individual ex-
perience will corroborate this, since every surgeon can recall
unsucecessful and nnreported eases of which he has personal knowl-
edge while the few successful eazes have all been put on record,

Heretofore abdominal seetion has been considered as a last resort
to be attempted after days spent in repeated and ineffectual efforts
at reduction by small enemata, by air or gas insufflation, by in-
version and shaking, by, at times, full doses of purgatives, or
pounds of metallic mereury ; when the patient’s strength was far
spent, and inevitable and dmmediafe death was staring him in the
face.

Under thege circnmstances it is obvionsly unfair to compare the
statistics of operative cases with those treated expectantly, yvet the
mortality against the surgeon is but little higher (less than 2 per
eent.). Given an egual number of cases treated on the one hand
expectantly, on the other hand by immediate operation, it would
be hard to find an abdominal surgeon who doubts but that his per-
centage of success wounld justify his methods,  Considering the
class of cases in which section has been emploved, any percentage
of success would be encourasing; it resorted to when all condi-
tions are favorable, that is, immediately after one thorough effort
to accomplish reduction without operation, we believe that the per-
eentage of recovery will be so high that even the most conservative
will be disposed to recommend it.

While it is granted that there are certain cases in which disin-
vagination cannot be effected, and in which nature frequently ac-
complisnes a spontaneous cnre by slonghing, it must be remembered
that this form of eure is very rare in young children, and that over
40 per cent. of cases thus terminating subsequently perish from

L Internat. Eneye. of Sore., vol. vi., p. 60,
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the direct effects of the invagination and following necrosis.  In
those cases where the severity of the symptoms and the amount of
obstruction denote much strangulation, and which have not been
seen for several days from the onset of the attack, we believe that
section should be the first rezort.

Abdominal section then should follow immediately upon the
failure to reduce. The mneision should be over the tumor if one is
demonstrable, or, in the absence of this sign, in the middle line of
the body, below the umbilicus.  The regions of preference should
be =earched, and the invagination being found, an effort at redue-
tion should be made ; not by pulling upon the intussusceptum, but
by grasping the tumor at its lowest part, and by gentle, continued
pressure, reducing the venous congestion ; then by traction from
above and pressure applied from below, the reduction will be much
facilitated. If adhesions have formed about the neck, a probe
passed between the entering and returning layer, and carried around
the circumference of the bowel, may enable the surgeon to break
them up, and thus accomplish reduction which would otherwise be
impossible. If the adhesions are so tight that restoration of the
gut to its normal condition is impossible, we believe that, unless
the patient’s strength is exceptionally well preserved, an enteros-
tomy and formation of an artificial anus will atford the best hope
of recovery, since it has been shown! that even where the cause of
obstruction is not removed, the relief’ afforded by this operation
frequently enables spontaneous resolution to take place subsequently,
with complete restoration of the continuity of the alimentary canal.
It gangrene has set in and is involving the intussuscipiens, resection
with the formation of an artificial anus to be subsequently elosed
by plastic operation ; or, in exceptional cases, lateral approximation
will be indicated.

Of drugs, but two should be used in invagination, namely, opium
and belladonna,

In another part of this paper (see Peritonitis) is discussed
not only this subject, but the relative merits of the various thera-
peutic agencies, mechanical and otherwise (see Treatment of
Obstruction), commonly employed in this affection. As a re-
sult of experimental work, of practical experience in this class of

I Cartis, Med. Ree., Sept. 1, 1888,






CHAPTER III.
INTERNAL STRANGULATION.

As a cause of obstruction, internal strangulation by bands, ete.,
ranks in order of frequency next to intussnsception, contributing
more than 25 per cent. to these cases, or according to our own
statistics 36 per cent. of classified cases, It ocenrs most frequently
in males between the twentieth and fortieth year, and is, in the
oreat majority of eases, due to the remains of a former peritonitis,
though strangulation through the foramen of Winslow, through
the diaphragm, and into congenital or acquired peritoneal diverti-
cula, particularly in the region of the iliac fossa and the pelvis,
have been many times observed.  In regard to the seat of internal
strangulation the combined statisties of Duchaussoy, Besnier, and
Haven give, in a total of 151 cazes, the small intestines as involved
in 133, and our own figures are in accord with this.

Treves classes under the heading © Hernia-like Strangulation of
the Bowel :"—

1. Isolated peritoneal adhesions, due to former peritonitis, and
the subsequent drawing out of the organized lymph by means of
the vermicular motion of the bowel into a cord, these bands being
generally single and attached by their two extremities to practically
any portion of the parietal peritoneum or the abdominal viscera.

When a short band stretches tightly over a firm surface the gut
may =lip beneath it and be strangulated.

When there is a long band not very tense, and attached only by
its extremities, looping or knotting may oceur., Le Bedois' notes
a ease of strangulation by a band passing twice around a loop of
the ilenm, and Leichtenstern deseribes a mechanism by which the
false ligament being sufficiently loose a true slip-knot was formed,
in the loop of which the bowel was canght. He states that all
these knots are characterized by the eircumstance that the moment

1 Arch. Gén. de Méd., Par. 1827, xiii. 230.
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the gut is released from their bight they can immediately be drawn
out by pulling each end.

2, Strangulation by cords formed from the omentum.—Inflamma-
tory adhesions, due either to traumatism or to involvement in
peritonitis, are the beginning points of the thick strong omental
cords, These are commonly found attached about the region of
the internal inguinal ring of the left side. They are somewhat
larger and looser than the isolated peritoneal bands, and hence
more frequently form knots.

3. Strangulation by Meckel's divertienlnm.—The vitelline pedicle
attached in the embryo to the lower fourth of the ileum sometimes
persists, and may, exceptionally, exhibit all the features of normal
intestine, Thus Cruveilhier’s' operation was unsuceessful because
from the size and appearance of the constricting diverticulnm it
was taken for the intestine. More commonly it is represented by
a blind tube or fibrous cord, two or three inches in length. The
extremity of the diverticulum may be attached or remain free; if
attached primarily, it will be found at or just below the position of
the umbilicus. This attachment may be ruptured and secondary
adhesions take place in mearly any part of the abdomen. The
diverticulum iz found to be much more common in the male than
in the female.

In addition to the true Meckel diverticulum there are certain
pouch-like extensions from the bowel, sometimes oceurring in great
numbers, and which may, by contracting adhesions with surround-
ing parts, or with each other, cause strangulation of the bowel. 1t
ig well recognized that these pouch-like extensions of the guf are
particularly prone to take place into the substance of the epiploic
appendages of the colon.  This probably was the condition of affairs
in a ease reported by Holmes.?
ring formed by two adherent appendices epiploicee. These false
diverticula are nsually rounded or saceular in shape, and are subject
to inflammation from lodgment of undigested food, fruit-stones, ete.

4. Stranguletion by normal structures abnormally attached ; and
through slits and apertures,

In the first caption of this form of internal strangulation the
vermiform appendix is chiefly at fault. It sometimes attains the

The bowel was strangulated by a

1 Gaz. des Hop., 1872, p. 102,
2 Tr. Path. Soc., Lond. 1860-61, xii., iii.



42 WOUNDS AND OBSTRUCTION OF THE INTESTINES,

leneth of six or eight inches, and may econtract adhesions at some
distance from its normal seat, thus producing strangulation of a
large portion of the bowel. It is usually adherent to structures
lying near its proper position, particularly to the mesentery of the
lower portion of the ilenm. :

The Fallopian tube is at times the constricting agent. Sedge-
wick! repeats a case of this nature,

Strangulation through slits and rents in the mesentery, omentum,
or peritoneal ligaments has been often noted. Bailey® reports a
case where three feet of the jejunum were strangulated through a
rent in the mesentery. Diller® describes a case of internal hernia
where the ilenm passed through a rent in the sigmoid meso-colon.
Deficiencies in the broad ligament have been found to cause stran-
gulation. .

The cauze of rents in the mesentery and omentum is mainly
traumatic, though a congenital origin for this condition cannot be
disproven. Apertures may be formed by the loosening of the
central portion of broad adhesions, and through these spaces a
portion of the gut may pass and may be strangulated.

ParroLoGyY.—Intestinal strangulation may be of sudden or of
oradual development. The gut may be violently drawn through a
small aperture, and wvenous congestion and eomplete obstruction
may develop at onee, or the constriction may not be sufficient in
itself’ to produce marked retardation of cirenlation till gaseons dis-
tention or undigested food effects an inerease in the size of the
imprisoned loop which eauses venous congestion, after which the
condition rapidly progresses to one of strangulation.

As in the case of hernia the vitality of the bowel is sooner or
later destroyed by the blood stasis, mortification takes place, first
in the parts most remote from the seat of constriction, and if' the
patient has survived the first onset he perishes later on of peritonitis,
exhaustion, or septic absorption. The average duration of these
cases is from four to six days.

SYMPTOMS OF INTERNAL STRANGULATION.—The acute onset
may be preceded by symptoms of colic and intestinal indigestion.

1 London Lancet, Feb. 11, 1888,
2 Prov. Med. and Surg. Journ., Lond. 1852, 188,
3 Mich. Med. News, Detroit, 1881, iv. 138.
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Usually without cause, and where the patient is in full health,
there is—

1. Sudden agonizing pain, constant, and located about the nm-
bilicus, with paroxysmal increments.

2. A rapid, weak pulse and subnormal temperature—This is
nearly constant in the early stages of the attack ; later on, when
loeal or general peritonitis develops, the temperature and pulse may
assume the features characteristic of inflammation.

3. Tomiting.—irst of the contents of the stomach, then of bile,
and finally, in a large percentage of cases, of feculent matter. The
Jfeecal womiting rarvely appears before the third day, and in cases
running a very acute course death may ensue before this symptom
has time to develop. The vomiting is constant and gives no relief
to the patient,

4. Constipation.—Exceptionally there may be one or two pas-
sages representing the contents of the bowel below the seat of
obstruction ; after that the constipation is absolute, not even flatus
passing by the anus. Treves has suggested that the evacnations
sometimes observed toward the termination of the case and not due
to the relief of obstruction, may be dependent upon the beginning
of peritonitis,

5. Tympanitic distention.—Where there is a large segment of gut
involved in the strangulation, its early distention may give rise to
a localized abdominal enlargement which is exceedingly snggestive
as to the eause of the attack. In general the meteorism is not
marked except when peritonitis supervenes.

Since in the large majority of cases the obstruction is localized
in the lower portion of the small intestines, the primary distention
will be observed in the mid-abdominal region, i. e., the epigastrie,
umbilical, and hypogastric areas, Laugier' claims by this symptom
to locate the ohstruction with some certainty.

The wviolent peristalsis and repeated vomiting prevent the ex-
treme meteorism characteristic of intestinal paralysis,

6. Localized tfenderness and percussion-cdulness.—When present
these signs are of exceeding great importance, since they denote the
position of the strangulated bowel,

1 Bulletin de Chirurgie, t. i. 245.
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Exceptionally a tumor may be felt formed by the congested gut
or the matting together of’ the intestinal eoils.

The wrine is diminished in quantity and may be suppressed. In
acute strangulation it commonly contains albumen and it is stated
that this is of diagnostic value.

Dracxosis.—In this connection the history is of great import-
ance,

Other congenital deformities would suggest the possibility of
Meckel’s diverticulum as a cause.

A preceding typhlitis, pelvie peritonitis, or severe abdominal
tranmatism would respectively assign an adherent vermiform ap-
pendix, peritoneal bands, or rents in the omentum or mesentery as
the causative agents in the production of the symptoms.

The age of the patient should also be considered, since this form
of obstruction usnally oeeurs between the twentieth and fortieth
year.

The sudden onset of violent persistent pain, subnormal tempera-
ture and frequent pulse, the obstinate, absolute constipation, the
persistent, repeated vomiting, becoming fecal, and the rapid course
of the disease, all point to internal ‘:-I‘I.{ll'lﬂ‘ll]":[‘lﬂll,,

Auseunltation of the abdomen 1= at times of value, a sound com-
pared to the elick of the water-hammer being heard most distinetly
at the point of obstruction.

Palpation and percussion should not be omitted, as thereby the
seat of’ obstroction has been distinetly located.

TreEsTMENT.—Although a spontaneons cure of internal strangu-
lation is possible, either by the rupture or absorption of the eon-
stricting band, or by an intestinal anastomosis by uleeration, this
result must be ("'\{'(‘IZ'E]II'HTIT rare when the condition of strangula-
tion is fully established. Nor can it readily be conceived in wlmt-
way injections, massage, electricity, or any or all of the therapentic
means usually resorted to in ecases of obstruetion can, save under
exceptional cirenmstances and then by the merest aceident, be of
the slightest avail.  Given a diagnosis, and in any case of obstrue-
tion characterized by such fulminant symptoms as are common in
strangulation, abdominal section, with the idea of mechanically
removing the cause of obstruetion, should be the first resort,
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The contra-indication to immediate operation will be the shock
which frequently signals the onset of the malady, and which may
result fatally in a few hours. This, if profound, requires treat-
ment even more imperatively than the:strangulation.  External
heat, full doses of morphia, atropia and ether hypodermically, and
whiskey by the bowel, four ounces diluted with eight times that
quantity of' hot water, will often succeed in bringing about reaction.

Even should the condition of shock not be benefited by these
means, if the symptoms are steadily progressive, the surgeon should
not hesitate to adminizster the minimum amount of ether necessary
for anmsthesia, to open the abdomen, make a hurried search for
the seat of constriction in the region where it is most commonly
found, i. e., lower part of the ileum, perform any operation for its
relief, which can be quickly and easily exeented, and flush out the
peritoneal cavity with hot saline solution (108% Fahr.).

If, under these circumstances, that is, operation during profound
shock, the seat of obstruction cannot immediately be found, or if
found, the constriction is of such a nature that a tedious operation
would be required for its relief, an enterostomy is clearly indicated,
since following this procedure a spontaneous resolution and restora-
tion of the normal course of the alimentary canal have many times
taken place.

Where the patient is in good condition, a free parietal inecision
should be made, followed by a careful svstematic search for the
seat of the obstruction ; the congestion and diseoloration of the
strangulated bowel, the inflation of the gut above the point of
occlusion, and the empty flaceid condition of the intestine below
will each in turn guide the surgeon to the seat of trouble. Diver-
ticula, if large and patulous, should be ligated close to the bowel,
divided, and the proximal end turned into the lumen of the latter
by a Lembert suture applied to the peritoneal eoat ; the remaining
portion of the diverticulum should be completely removed lest it
give rise to future trouble. Bands from either parietal peritonenm,
mesentery, or omentum should be ligated as near their points of
origin as possible and removed.

Where the appendix is the seat of trouble its ligation and com-
plete removal are indicated, followed by invagination of the proximal
end and final closure by a peritoneal Lembert suture. When the
strangulation is caused by rents or apertures in either the mesen-
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tery, omentum, or peritoneum the general prineiples governing the
treatment of external hernia should prevail. The aperture should
be enlarged sufficiently to allow of easy reduction, and, as a means
of preventing recurrence of the accident, should subsequently be
completely closed by suture.

As a matter of prime importance the distended and paralyzed
bowel should be evaenated of its contents by means of one or more
incisions which can be closed at the conclusion of the operation,

When the obstruction is due to the matting together of a large
mass of intestines, unless the adhesions are readily broken down,
the safety of the patient will be consulted best by performing either
an intestinal anastomosis between the healthy bowel leading to the
adherent coils and that leading from it, or by forming an artificial
anus,  The effect of time and of the constant peristaltic and respi-
ratory intra-abdominal motions is often marked by the complete
disappearance of most extensive intestinal or omental adhesions.

Beyond the treatment of shock and vital depression, the adminis-
tration of alimentation by the rectum, the free use of stimulants,
either by the rectum or subeutaneously, lavage of the stomach, and
absolute withholding of everything by the mouth, the treatment of
these cases should be purely surgical.

After the cause of constriction has been removed a saline purge
frequently acts most happily in restoring tone to the paretic bowel.

INTERNAL STRANGULATION,

Tatal number of cases . - ; - . . . . B3
o 2 of deaths . - : 5 3 . v T8
(1 L of recoveries . - - - - - . 4

One case not 2tated.

Operative Recovered . 4
Band 64 Diadl e
ANE

| Non-operative {“t‘wvered L5

‘ Died . . 44

Apertures 10



CHAPTER IV.
VOLVULUS.

Vorvurus, or twisting of the bowel, ocenrs, according to Brinton’s
statistics, in about 8 per cent. of the fatal cases of intestinal obstrue-
tion. Treves states that volvulus forms 2.5 per cent. of these cases ;
our own statistics give a result of 4 per cent. The twist is usually
about the mesentery as an axis; two or even three complete turns
are found at times ; exceptionally the gut may be twisted about its
own axis. Under the heading of volvulus is also included the
knotting together of different portions of the gut.

Thiz form of intestinal obstruction oeccurs usually after middle
age, and is much more commonly observed in men than in women,
Of 18 cases collected by Haven,! 16 were men? The portion of
the bowel most frequently affected is the sigmoid flexure. Even
in the form characterized by the intertwining of several loops, it is
with the sigmoid flexure that the small bowel usually becomes
entangled.

The ascending colon and caecum and the small intestines may be
involved, at times, in this condition.

The twisting of the bowel abount its mesenteric attachment is,
under normal conditions, scarcely possible. Experimentally we
have made repeated trials to produce in dogs a volvulus, but have
always failed, the bowel quickly returning to its normal position.

A long mesentery with a comparatively narrow attachment is
necessary for the development of the twist. This may be congenital,
more commonly it iz aequired ; years of constipation so dragging
upon the sigmoid flexure that it is enlarged, the two extremities
being constantly more approximated, until the condition suitable
to the development of the trouble obtains. It is on account of this
slow development that the disease is commonly observed in men
past middle life.

When volvulus appears in the ascending colon and egeum it is

1 Amer. Journ. Med. Se., Oct. 1855,
2 In oor own table of 10 cases 64 were for men,
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commonly dependent upon the zame condition as in the case of the
sigmoid flexure, i, e, an abnormally elongated mesentery, There
is also in this position a peculiar form of volvulus, consisting in a
twist of the colon about its longitudinal axis, which, though rare,
has been elearly deseribed.

When the small intestine is affected by volvulus it takes the form
of a twist upon an elongated mesentery, or an entanglement between
two or more intestinal coils.

Parnornocy.—Venous congestion, as in all forms of intestinal
obstruction, plays an important part in the changes dependent upon
volvulus,  The involved loop becomes shortly engorged with blood,
and immensely distended from decomposition of its contents, so
that even when mechanical reduction is effected, unless the gas be
evacuated, the bowel on being released has a tendeney to at onece
assume its twisted position.  Peritonitis is developed very constantly,
and if’ the congestion iz not relieved the constricted portion of the
bowel becomes gangrenous. At times perforations are formed above
the point of constriction, but this is rave. All the intestines become
quickly distended, but not to the same degree as the volvulus ; the
latter, in fact, frequently becoming so immensely inflated as to
practically fill the abdominal eavity.

Proaxosis.—Treves states that volvulus in the sigmoid flexure
is invariably fatal unless relieved by surgical interference, and the
ceneral concensus of medical opinion is to the hopelessness of medical
treatment when this part of the bowel is involved. Even upon the
autopsy table Smith found that he could not undo a twist of the
ciecum although the external incision extended from the sternum
to the |'Illh-L‘.-'-.

There is, however, elinical evidence as to the possibility of redue-
tion when the small intestine is involved in the twist, Thus Kohle,!
who had treated a patient by oil injection for obstruction, found,
upon post-mortem examination, death having taken place from
intestinal paralysis, eclear evidence of a reduced volvulus at the
lower part of the ileum.

In the chronic form of volvulus life may be prolonged for months,

1 Correspondez Blatt filv Schu. Aert , July 15, 1889.
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or even years, but in the acute forms the prognosis must be, for
eases not treated surgically, almost absolutely bad.  Haven states
that the average expectation of life is abont five days,

Symproms.—Absolute constipation, vomiting,

becomes feculent, and abdominal distention are present in volvulus
as in other forms of intestinal obstruction.  According to the =eat

which gradually

and nature of the twist symptoms will vary somewhat, being
characterized by violence of onset and rapidity of course in pro-
portion to the tightness of the twist. The sigmoid flexure being
the commonest seat of trouble, the symptoms of its involvement
are usually taken as a type of this displacement in general,

A history of constipation.—As the pathological condition neces-
sary for the formation of the twist requires a long period for its
development, there is commonly a history of previous constipation.
This was observed in 70 per cent. of Treves's cases,

Pain.—The acute onset may be determined by a long-continued
constipation. The attack is usnally inangurated by sudden, severe,
but not absolutely agomizing pain, felt about the umbilicus, or ex-
ceptionally at the seat of trouble. This is constant with exacerba-
tions, but gradually diminishes. It is accompanied by a moderate
degree of shock or nervous prostration. Shortly following the
pain, tenderness is manifest, as a result of the early lighting up
of local peritonitis. Treves states that peritonitis is nearly always
guickly developed, in connection with volvalus. Haven’s tables,
however, show that this complication is not more common than in
internal strangulation.

Constipation.—This is one of the most constant symptoms, and
in all of Haven’s cases it was present. It is usnally absolute, 1In
a small percentage of cases it has been preceded by diarrheea,

Very frequently fenesmus is a prominent feature,

Vomiting.—This is much less constant than in internal strangn-
lation and is usnally not fecal. . It is frequently slight and rarely
repeated, and in some cases is altogether absent.

Meteorism.—This symptom is usnally very well marked. In-
deed, it is in this form of intestinal obstruetion that the abdominal
distention reaches its extreme limit. At first the swelling is con-
fined to the region of the colon, if the twist is in its usnal position.
Later the small intestine is involved, as peritonitis destroys its

4
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muscnlar contractility, and stills the violent peristalsis provoked
by any obstruction to the onward passage of the intestinal contents,
This tympanitic distention at times seriously interferes with the
respiratory functions and may be the immediate canse of death.
Following the condition of shock, which denotes the onset of
volvulus, the symptoms of a sthenic peritonitis may develop, with
the wiry pulse, high temperature, and excessive tenderness charac-
teristic of the disorder ; or intestinal paralysis, ereat distention, and
rapid absorption may produce a condition of intestino-peritoneal
septicemia from which the patient may perish with no other symp-
toms than extensive meteorism and rapid pulse. (See Peritonitis.)

DiacNosis—Old age is generally believed to predispose to vol-
vulug, yet Haven gives the average age of patients suffering from
this form of obstruetion as 35; our own tables place the age at 32.

Sex is a distinet predisposing factor, the large majority of reported
cases having been men. A previous history of constipation is
always suggestive,

If then, in a man at, or past middle age, of constipated habit,
severe, but not agonizing pain attended with symptoms of moder-
ate shock should inangurate an illness characterized by moderate
bilious vomiting, absolute constipation, and great abdominal dis-
tention, with tenderness on pressure appearing shortly, the pro-
bability of volvulus would be strong and wonld be still further
confirmed were tenesmus present, and were a history of distention
first appearing in the region of the colon given.

Further, by means of water injection followed by abdominal
palpation and pereussion, an obstruction of the bowel between the
rectum and fransverse colon can be readily demonstrated.

TresaTMENT.—The natural tendeney of these cases is towards
death. Purgatives are as evil in their effeets as in other forms of
obstruction, and their administration has frequently been the start-
ing point for the acute outbreak,

It is difficult to understand how enemata could be of service,
since the bowel is very early fixed by distention, by congestion,
and by peritonitis, in its abnormal position. A gradual foreed
injection of water, with the patient in the knee elbow, or inverted
position, might possibly be productive of’ some good.






CHAPTER V.
OBSTRUCTION FROM FOREIGN BODIES,

U'xpER this heading are conveniently considered, not only those
eases of obstruetion due to foreign bodies, whieh, when swallowed,
either from their size, or from a peculiarity in conformation, are
apable of lodging in some portion of the alimentary canal and
mechanieally blocking the onward passage of its contents, but also
those cases in which acute symptoms are produced by intestinal
concretions, enteroliths, gall-stones, hydatids, or any mass soffici-
ently laree to block the howel.

A foreign body which has safely passed into the stomach, if of
considerable size, is liable to be arrested in this viscus.

Should it pass the pylorus, unless there be congenital or aequired
abnormality in the Immen of the bowel, the ceeum will probably
be the next point of lodgement. The majority of foreign bodies
which have entered the bowel and not been discharged by the anus
are, according to Caron, found in the ezcum.

If the cwcum is passed, discharge is not yet assurved, since the
rectum is also a favorite lodging place for these bodies.

Substanees may be swallowed which, in themselves, are not
dangerous, but which being taken in large numbers or great quan-
tity, may form a conglomeration which can effectually oeclude the
bowel. Cherry-stones very frequently produee obstruetion in this
way. Landais' narrates the history of a patient who passed 400
of these stones 15 months after they had been taken, several of
them showing signs of beginning vegetation,

Cruveilhier® reports a ease of obstruetion due to a mass made up
of 617 cherry-stones. Instances are noted where concentric masses
of hair filling the stomach and small intestines cansed death.?

In the majority of cases the ll'.'-_'-l}pllifg'll:i is an accurate gauge of

1 Ancien. Jour. de Méd., xxxvii., p. 137.
¢ Anat. P'ath., live. 26, pl. 6.
1 Ancien. Jour. de Méd., 1779, t. lii.
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the possibility of a body passing the entire length of the alimentary
eanal, the chances being largely in favor of a spontancons discharge
of whatever has passed into the stomach through the eardiac valve.
Charles II. of England (Bonet) placed a razor and two knives in
the mouth of a professional sword swallower ; they were swallowed,
and discharged per anum on the third day. On the authority of
Longius it is stated that a sharp pair of scissors swallowed by an
epileptic were evacuated on the 9th day. Bonchet' quotes Gosse-
lin’s observation of a sailor, who having swallowed a pipe suffered
for ten days with colic, nausea, and vomiting, when a natural dis-
charge of the offending body produced instant velief. The pipe
conld be felt throngh the abdominal walls and its progress from
day to day distinctly ontlined.

In contrast with these cases Denovilliers notes an antopsy which

showed that death had resulted from the obstruction caused by a
single cherry-stone oceluding a strictured part of the gut.

The foreign bodies may be:—

1. Large, but regular or rounded in outline. IHere there is
every prospect of spontaneous discharge without damage to the
intestine ; coing, marbles, pebbles, ete., wounld be elassed under this
category.

2. Large, irregular and angular in outline; edged or pointed,
Although the probability is, even in these cases, that spontaneous
discharge will take place, serious complications arve likely to arise.
Injury to the mucons membrane of the bowel, perforation of all
its coats, lodeement and blocking of its lumen may oceur. False
teeth, knives, spoons, seissors, nails, ete., are classed under this
heading.

3. Small in size, of regular shape, single or numerous. A single
body of this nature can only by the rarest exception, as in the case
eited above, produce obstruetive symptoms.  Masses of such bodies
are the commonest cause of the form of obstruction under consid-
eration. Cherry-stones, date-stones, prune-stones, grape-seeds are
the representatives of this class of foreign bodies,

4. Small in size, sharp or pointed, single or numerons. Here
the danger to life is slight. Perforation and migration of the for-
eign bodies frequently takes place but rarely causes serious symp-

1 Bull. de la Soc. Anat., 30, 1855,
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toms.  When large numbers of such bodies are taken, masses are
formed which may produce obstruction or perforative peritonitis,
Pins and needles, which have been swallowed by the pound with-
out cansing death,! represent this class,

(rarL-sTONES.—Under the heading of large bodies of rounded
outline would fall gall-stones. Obstructive symptoms from this
cause are rare, since an enormous size must be reached before the
bowel becomes unable to expel the obstructing mass, When lodge-
ment iz once effected, the stone may remain for months in one posi-
tion, giving rise to no characteristic symptoms and steadily enlarg-
ing by a surface deposit of earthy matter. Leichtenstern states
that one such stone was upwards of five inches in circumference.
The common lodging places were in order of frequency, in Leich-
tenstern’s thirty-two cases, the lower part of the ileum, the duode-
num and jejunum, and the middle of the ileam. This form of
ocelusion oceurs most frequently in females and after middle age
has been passed.

ExTeErovITHS are practically foreign bodies in the bowel, and
act simply by their large size. Leichtenstern deseribes one which
was nine inches in cireumference. They are usnally formed about
a foreign body, as a cherry-stone, or piece of vegetable fibre. They
may be mainly phosphatie, in that case being arranged in coneen-
tric layers and being distinetly caleulous in weight and consisteney.
They may be made up of mineral matter swallowed in the form
of medicine, particularly of magnesia, or they may be formed of
vegetable or animal matter densely packed together and inter-
mingled and encrusted with a certain amount of lime salts, They
are usually found lodged in the ceecum.

They are most frequent in men before, or about the period of
middle age, and very exceptionally cause obstructive symptoms,
(.2 per cent.)

Parnorocy.—The lesions produced by foreign bodies are :—

1. Uleeration, with or without subsequent cicatrization and stric-
ture of the bowel.

2. Perforation, with or without either general peritonitis or
parietal abscess formation.

1 Bull. de la Soc. Anat., 17 an. p. 274.
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3. deute or chronie obstruetion with the resultant pathological
changes in the gut,

LeDentu! reports a case in which a wooden kitchen spoon per-
forated the stomach within fifteen hours of its entrance into that
organ, and passing between the two anterior layers of the omentum
entered the general peritoneal cavity without producing symptoms
of peritonitis.

Procxosis,—This is usually favorable; considering the immense
number of foreign bodies swallowed it is eertainly the rare excep-
tion in which obstructive symptoms are subsequently developed.

Symeroms.—In addition to the history of a foreign body having
been swallowed, of attacks of hepatic colie, or, where a gall-stone
uleerates through into the bowel, of some local peritonitis about
the region of the liver, there can commonly be elicited a record of
sharp colicky pains, of partial obstruction, and of vomiting. The
distention is slight, the amount of systemie shock far less than in
other forms of obstruction, and the duration of the attack some-
what longer than usually obtains in this class of affections. The
symptoms of obstruction are freqently only partial, the vomiting
being moderate in amonnt and not stercoraceous, the constipation
not being absolute,

Except in the ease of enteroliths and very large foreign bodies a
tumor can rarely be felt.

Dracxosis.—It is often impossible to diagnose this form of
obstruction from that depending upon a narrowing of the lumen
of the bowel, such as cancer or stricture produces. The previous
history iz always of great importance. The presence of indican
rather than albumin in the urine, the comparative mildness of the
attack, the moderate meteorism, and the slower course of the dis-
ease, all help to exclude internal strangulation or volvalus, Tt is,
however, mainly upon the history that the diagnosis will be founded.

TrEATMENT.—Where obstruction is fully developed and the
diagnosis of foreign body in the causative role clearly established,

1 La Semaine méd., Jan. 9th, 15889,
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CHAPTER VI.
INTESTINAL PARALYSIS,

CERTAIN cases of intestinal obstruction oceur and frequently
run on to a fatal issue, vet, at the antopsy no sufficient eause can
be found for the symptoms observed during life. These cases are
classed by Henrot under the name Pseudo-strangulation, and are
classified as follows :—

1. Cases dependent upon paralysis of the muscular coat of the
bowel, due to pathological changes.

2. Cases in which the muscular coat is intact, the symptoms
depending upon reflex action.

3. Cases in which there is paresis or paralysis dependent upon
a general condition of the nervous system.,

The symptoms dependent upon conditions under Henrot’s second
and third heading are usually evanescent in character and threaten
danger to life or canse difficulty in diagnosis only for a very brief
period. Inflammation of the abdominal parietes, severe injury to
the testicle, operations about the rectim, or general hysteria have
all been accompanied by symptoms of acute intestinal obstruetion
which were promptly relieved by attention to the condition which
had excited the reflex.

After abdominal wounds, however, tedious laparotomies, or
severe contusions in the abdominal region, there may be developed
a condition of intestinal paralysis which quickly leads to obstruc-
tion, to great distention, and to death from either septiec absorp-
tion, exhaustion, or peritonitis; it is to this condition far more than
to well-developed inflammation that the ovariotomist of the past
can trace many of the deaths following operation. We have fre-
quently examined post mortem the abdominal cavities of these cases,
perishing a few days after operation and presenting the charac-
teristic symptoms of obstruction, and have found nothing beyond
enormous distention of the gut with kinking, moderate injection,
and a slight sero-sanguinolent effusion.
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It is probable that in all of these cases, or at least the great
majority, the symptoms are dependent upon extension of irritation
or inflammation from the mucous or peritoneal coat of the bowel
ather than upon pure reflexes,

A certain number originate from an attack of acute indigestion,
and as a typical example of this can be cited Henrot’s X XI. obser-
vation, which that author takes as an example of pure paralysis.
A man of 66 years was seized with colie, eramps, and bilious
vomiting, great distention and absolute eonstipation followed with
a fatal tm*nﬁmti_a'm on the fifth day. Absolutely no obstacle to the
passage of the intestinal contents was found at the autopsy.

Inflammation or uleeration of the mucous membrane not rarely
causes cessation of peristalsis and resultant obstruction symptoms.
Thus Denarié reconnts the history of a man of 66 who died after
nearly two weeks of absolute constipation, there was great mete-
orism and consequent systemic depression, but no pain or fever.
At the antopsy a recent uleer of the descending colon was found,
bevond this, nothing pathologieal in connection with the intestinal
canal except great distention,

Long-continued venonus congestion may be followed by absolute
paralysis of the muscular coat of the bowel. The literature of
hernia is full of records where, after reduction, symptoms have not
abated and death has ensued as inevitably as though the gut were
still strangulated.

Severe abdominal traumatism is frequently followed by imme-
diate meteorism with obstructive symptoms. Three cases of this
nature have fallen under our personal observation, one progressing
to a fatal issue. In the last the absence of internal gross lesion
could not be eonfirmed, as an antopsy was refused.

Jordan' believes that fatty degeneration of the muscular coat of
the bowel may act as a direct and indirect cause of intestinal
obstruction and death. In one case the microscope confirmed the
fatty change which the muscular fibres were supposed to have
undergone. The patients who exhibit this degeneration are those
who soffer from fatty changes in other parts of the body. The
ultimate paralysis is commonly produced by flatulent distention,
but any injury or operation about the peritoneal cavity or pelvis

1 Brit. Med. Jour., April 26, 1879,
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may determine the incompetency of the already weakened musenlar
fibreg, the patient perishing with obstructive symptoms, tympany
being well developed. The anxiety which all laparotomists feel in
operations upon excessively fat patients is not becanse of the
mechanieal difficulties which the thick abdominal walls and loaded
omentum offer, but beeause it is universally recognized that in these
patients symptoms of obstroction are peculiarly prone to occur.

Jurgens! describes a pathological change affecting not only the
museles of the bowel but also the terminal nerve filaments. Henrot®
notes the invasion of the musenlaris by certain sclerosed areas,
Nepva detected, in a case of feeal obstruction, atrophy of the
musecular coat of the bowel. Thibierge® found in the bowel of the
aged suffering from obstinate constipation glandular atrophy, wast-
ing of the muscular coat and probably of the intra-parietal nerves,
and arterial atheroma. Intestinal paralysis may result then—

1. From a general neurotic or hysterical condition.

2. From local reflex action.

3. From abdominal traumatism, or exposure of the abdominal
viscera.

4. From enteritis or peritonitis.

5. From atrophy or fatty degeneration of the museular coat of
the bowel.

The form of paralysis associated with distention and septie
absorption will be considered later.

Procxosis.—This, if the case is recognized early and the general
condition is not too profoundly depressed, is, except in post-opera-
tive cases, less serious than is the case with any other form of acute
obstruction.  Sinece, without the corroborative testimony of an
autopsy, it 1s impossible to say whether or not obstruction has
depended upon paralysis, statistics upon this subject cannot be
given. There is good reason for believing, however, that many if
not the majority of ecases of internal strangulation, volvulus, ete.,
enred by such remedial means as puncture, salines, enemeta, and
massage have in reality been cases of paretic obstruction, since it
is ditlicult to conceive how these measures could be of the slightest
use were the conditions diagnosed actually present.

I Berlin. Klin. Woech., 1881. 2 Union. m#d., 1878.
3 Thés. de Par., 1884, No. 231.
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Symproms.—A  purely neurotie  paralytic  obstruetion wonld
probably be marked by irregularity in course, and the character-
istic manifestations of disordered nerve action. When observed
it has been in the person of voung |1'|‘n'r¢f.i't'il'¢’l! females.

The reflex paralysis has also been characterized by a compara-
tively short duration and sudden dizappearance of symptoms on
attacking the source of the nervons disturbance.

The paralysis dependent upon abdominal injury or visceral ex-
posure is that most commonly met, since it is this form which oecurs
after operations.  Any degeneration of the intestinal walls strongly
lll‘t't“:ipn.-'l.’H to the 111'H'{'|ulrlll-:?llt of this form of obstruction, though
it may appear when the gut is perfectly healthy. Many authors
have lately called attention to this condition, until recently con-
founded with’ peritonitis.  Thus Maleolm® shows that intestinal
paralysis is an important factor to be considered in the after-
treatment of abdominal section.  Olhausen® deseribes paralysis of
the intestines, or pseudo-ileus, as a hitherto unrecognized cause of
death after laparotomy, and Verchére, under the heading © Intestino-
peritoneal-septiceemia’ (see section on Peritonitis), justly describes
death in these cases to the intestinal palsy.

The characteristics of this condition, as usually observed, are as
follows : Afier a prolonged operation with possibly partial eventra-
tion, or much exposure of the intestines, the conrse of the patient
may seem satisfactory for one to three days, when a condition of
partial collapse is developed. This is usnally gradual in onset,
but may, unless the patient is carefully watched, seem sudden in
development,  The pulse is rapid and running, the belly quickly
becomes greatly distended, there iz vomiting either of ingested
food or bilions matter, and finally there iz absolute constipation.
Pain may at first be exceedingly severe but does not reach the
agonizing intensity characteristic of strangulation.

There is no marked tenderness and no characteristic alteration in
the temperature,  Death seems to ocenr from heart failure,

(Olhausen states that a venous hyvpermmia, consequent upon
mechanieal disturbanee, is the cause of the trouble, and that it does
not immediately develop is probably due to the fact that a certain
amount of time is required for fermentation of the contents of the

1 Med.-Chirar. Trans., vol. xxi.
2 Centralbl. fiir Gyn., 1888, p. 10.
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gut, when gaseous distention completes the paralysis of the par-
tially erippled bowel, and adds to the impermeability of the canal
by the kinking which great inflation generally produces,

The symptoms of paralytic obstruction, depending upon degen-
erative changes of the muscular layer of the bowel, are fairly
characteristic. The patients arve usnally advanced in years, and
not rarely show atheromatonz or fatty change in other parts of the
body. There is a preceding history of long-contined constipation,
and possibly of oceasional attacks of’ temporary obstruction.  The
acnie onset is usnally preceded by an unusnally long and obstinate
constipation, symptoms of obstruetion develdping after the taking
of an active purge.

Pain at times denotes the beginning of acute svmptoms ; this
may be so intense as to suggest internal strangulation.  Thibierge
states that thiz pain is due to the mechanical effect of’ stretching
upon the intra-parietal bowel nerves. Often pain is not a con-
spicuous feature of the attack,

Distention is well marked and involves the whole abdomen. At
times in the ceeum and siemoid Hexure the presence of fecal ac-
eumulations may be perceived by palpation and percussion.

Vomiting iz usually well marked ; it may become bilious, but
not fecal. At times it is entively absent.

Constipation iz from the beginning of acute symptoms absolute.

Tenderness 15 usually absent—the temperature remains about
normal, the pufse steadily increases in rapidity and the patient
perishes of exhaustion or septic absorption.

TrEATMENT.—In this condition death seems to be produced by—

1. The mechanical interference to respiration oceasioned by the
enormous distention.

2. The exhaustion, consequent upon the cessation of assimilation,
the pain, and the constant vomiting,

3. Septic absorption.

1t is particularly in this class of eases that salines have won their
reputation. Administered in the first stage before paralysis is
fairly developed they seem to have the power of re-establishing
peristalsiz, of restoring tone to the muscular coat of the bowel and
of sweeping from the intestine the partially digested matter ripe
for fermentation and putrefaction. That the paralysis dependent
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upon a beginning typhilitis, salpingitis or any form of local peri-
tonitis has been many times avoided by the prompt administration
of saline cathartics, eannot, for a moment, be doubted. Salines,
then, should be administered freely in the beginning of this form
of obstruction.

If distention has reached any great development, and vomiting
has set in, salines are no longer indicated. Absolutely nothing
should be given by the mouth, lavage of the stomach should be
practised, the rectal tube should be inserted to excite peristalsis of
the colon and draw off the wind in the rectum, the patient should
be freely stimulated by whiskey, per rectum or hypodermically, and
the faradie current should be applied with one metal pole within
the anus, the other swept over the motor points of the abdominal
muzcles.

If the distention still increases, repeated punctures into the in-
flated intestinal loops may be made with an aspirator or hypodermie
needle. Finally, if death threatens from septic absorption, the
abdomen should be opened, the bowel incised in as many places as
evacuation of its gaseous and liguid contents reguires, and an arti-
ficial anus should be formed in the full confidence that should the
patient recover from the aeunte attack, spontaneons closure will
probably take place.
~ The over-distention being relieved, there iz a chance that the
tonus of the muscles may be restored. For spontaneous resolu-
tion when the meteorism reaches an extreme limit there is not the
slightest hope.

Where there is acute pain morphia, ad ministered hy podermically,
is of great service ; exeept for belladonna and strychnine, pushed
to their extreme physiological limit, there is little indication for the
use of other drugs,



CHAPTER VTII.
CHRONIC OBSTRUCTION.

Seasmonic OpsrrucTioN.—In the writings of thirty vears ago
frequent references were made to spasmodie ileus, and the belief in
this form of obstruction was commonly accepted.  With the
growth of pathological knowledge, however, a certain amount of
skepticism has developed, till in the present day the majority of
text-books dealing with intestinal troubles make no mention of the
possibility of spasm causing occlusion of the bowel. There can be
little doubt that in cases of stricture or other forms of narrowing
of the intestinal Inmen, there is frequently a spasmodie element
which determines the onset of an acute attack of obstruction.
Though it is hard to disprove that muscular contraction, pure and
simple, is able to produce the symptoms characteristic of ileus,
there is certainly no pathological evidence to prove that this has
oceurred. Both Jacond! and Cherchewski,? however, state that
they have observed this form of obstruction, particularly in hys-
terical and neurotic patients,

Certain rare forms of obstruction, the diagnosis of which is not
possible during life, are oceasionally observed. Thus in the South
African Medieal Journal (November 30, 89), is reported a case
which, on post-morten examination, was found to present an
appearance as though six inches of the jejunum were gangrenous.
On careful examination this was found to be a thrombus, lying
between the peritoneal and muscular coats of the bowel, and so
large that the lumen of the latter was completely occluded.

Several instances of embolism of the superior mesenterie artery,
with resultant mortification of a portion of the intestine, are on
record.

Caroxic OpsTRUCTION.—This form of obstruetion is produced

by any cause which gradually engenders a narrowing of the howel

b=

I Path. int, t. II. 2 Rev. de Méd., 1583,
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lumen, Thus the shrinking of plastic lymph deposited upon the
bhowel surface during an acute inflammation ; the cicatricial con-
traction following uleeration, whether simple, tubercular, typhoid,
or syphilitic ; the narrowing following ‘the extrusion by sloughing
of an intussusceptum ; the gradual blocking cansed by matting
together of coils of the bowel by extensive adhesions, by the
'dr;l}lgiﬂ}f upon an appendix of by kinking in connection with
adhesions ; and “finally the encroachment upon the lumen of the
bowel by new growths, all produce the symptoms of chronie
obstruction.  In addition, any of the conditions considered under
the head of acute obstruction may, if there is not immediate and
complete ocelusion of’ the bowel, pass into the chronic form of the
disorder.

In the ease of stricture the bowel above the point of narrowing
is commonly dilated and uleerated. The amount of narrowing is
not necessarily indicated by the severity of symptoms, since fre-
quently death oceurs with an opening so large that it is hard to
imagine why the obstruetion eould not be relieved.

The most characteristic symptoms of chronie obstruction are as
follows : irregular attacks of colicky pain, increasing in frequeney
and appearing a few hours after eating.  There is frequently vomit-
ing, which may become fecal on the supervention of an acute attack,
it is rarely copions, There is not often much meteorism, and peris-
talsis can frequently be seen plainly through the abdominal wall;
this is at times exceedingly well marked. If a new growth causes
the narrowing, in addition to the above signs a tumor may be
detected.

Procxosis.—This must be very guarded. Many cases with
stricture of the howel, under careful dietetics, run for years without
serions developments, The general tendency is, however, toward
progressive narrowing,

TrEATMENT.—DBy careful dietetics and attention to producing
regular alvine evacnation, preferably by enemata, operative treat-
ment may often be indefinitely postponed.  When symptoms are
progressive, however, operative interference must be counselled,
particularly before the onset of an acute attack.

Here the patient is in fairly good condition, the surgeon is fully

A e il
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prepared, and a formal and complete operation can be performed
with a prospect of success,
If the narrowine i1s ecaused by a eancer, the procedore will
g . ’ !

~depend upon whether or not this tumor can be removed. If it

can be removed, total extirpation of the growth together with the
involved gut is indicated with restoration of the continuity of the
intestinal canal by Senn’s invagination circular enterorraphy, or by
lateral anastomosis. In ease this cannot be performed both bowel
ends may be secured in the parietal wound, with the idea of closing
the openings by a subsequent plastic operation.,

If the malignant growth eannot be removed it should either be
switched out of the direct alimentary path by performing a lateral
anastomosis between the bowel above and the bowel below the seat
of obstruction, or, as the last and least desirable resort, but safest
in so far as immediate danger to life is concerned, an artificial anus
may be formed.

If the narrowing is non-malignant, exeluding it by a lateral
anastomosis will be found easy of performance and effectual.

The mortality of resection does not yet justify this operation when
there is an alternative, even though the latter is not so mechanically
perfect as complete removal of the diseased portion and immediate
restoration of the eontinuity of the gut.

As a form of lateral anastomosiz the coil of intestine above and
the ane below the constriction may be secured in the external wound
in elose apposition. By opening these two coils an artificial anus
will be made, and the first step towards restoring the continuity of
the canal will be taken. Subsequently, by the use of the enterotome,
and the performance of one or more plastic operations, this artificial
anus may be closed. :

This is far more tedious, less sure, and, we think, less safe than
lateral anastomosis by approximation plates.



CHAFPTER VIII.
PERITONITIS.

PErrroxris is such a frequent and grave complication of intesti-
nal obstruction that, in discussing the latter affection, a considera-
tion of the former cannot be omitted.

The inflammation involving the serons membrane may be loeal
or general, it may be plastic or suppurative, it may be acute or
chronie.  Mikulicz' considers acute peritonitis under the following
headings :—

1. General diffuse peritonitis, cansing death in a few hours, with
at first slight injection, then an abundant fibrinous exudate and ful-
minant sepsis,

2. Progressive suppurative peritonitis,—The course of the disease
is slow, but it steadily advances. New areas are constantly in-
volved in the suppurative process.

To these may be added a_third caption, which, thongh not
pathologically or clinieally identical with peritonitis, has been =0
constantly regarded as a form of this affection, and is such an im-
portant complication of intestinal wounds and obstruetion that it
iz conveniently considered with inHammation of the peritoneum.
This condition is termed by Vercheére? lntestino-peritoneal septi-
coenii.

Excluding certain cases of plastic peritonitis, as, for instance,
that which ocenrs in peri-hepatitis, or at the seat of interference
in aseptic abdominal work, it may be safely assumed that the
diseaze is dependent upon micro-organisms and their produets ;
that it is consecutive to infection from either the abdominal pari-
etes, the intra-abdominal organs, or, in some cases, parts still more
remote, and that traumatism, or irvitation of any kind, is a strong
predisposing factor in the development of this condition,

Thus Rinné® has experimentally demonstrated that the perito-

1 Berlin. Klin, Woeh., June 10, 18589,
2 Cong. Frane. de Chirur., 1888, p. 201,
% Archiv. fiir Elin, Chirnr. v., p. 39.
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neam can absorb from its cavity large quantities of septic matter,
which may subsequently be eliminated without harm to the patient,
provided it has not been subject to insult or tranmatism. Paw-
loski! has shown that non-pathogenic micerobes and filtered and
sterilized digestive secretions do not, when introduced into the
abdominal cavity, produece peritonitis. On the other hand, the
unfiltered partly digested food, and very small quantities of the
pathogenic micro-organisms produce a septic hemorrhagic inflam-
mation of the peritonenm,

Habershon,® in 501 autopsies, found positive evidence in over 50
per cent. to the effect that the peritonitis was duoe to direct exten-
sion ; in no instance did he find the disease existing solely in the
gerous membrane, Hernia represented the most common starting-
point of the inflammation, after which perforation of the intesti-
nal eanal was next in order.

Leaving out of the question those cases of plastic peritonitis
which are conservative in their nature, and the symptoms of which
are, at most, local pain and tenderness, with possibly slight fever
and tympany, we have to consider the symptomatology of—

Diffuse septie pevitonitis—The usual canse of’ this is a perforation,
pathological or tranmatie, of one of the hollow viscera contained in
the abdominal cavity. The gall-bladder, urinary bladder, stomach,
or intestines, if extensively opened, will discharge their contents
upon a large surface of the peritonenm, and unless death oceurs in
a few hours from shock or virulent septic absorption, will produce a
diffuse inflammation of the peritoneum, characterized by an exuda-
tion of blood-stained serum or thin fetid pus. There are no exten-
sive fibrinous deposits.

Progressive fibro-purident peritonitis—This is typefied by those
eases of perforation in which, the aperture being small and extravasa-
tion being slow or wanting, there is time for a reactive inflammation
to ent off’ the infected area from the general peritoneal cavity by an
abundant deposit of plastic lymph and tight peritoneal adhesions.
There is a progressive extension of the proeess with frequently
many foci of septic matter incapsulated between the adherent
VISCeri.

1 Internat. Klin. Rundsch., March 17, 1839,
? Diseases of the Abdomen. Second ed. London, 1862, p. 555
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It is well known that nearly all cases of obstruction terminating
fatally are complicated by peritonitis, even though no perforation
an be demonstrated ; the distended and congested bowel wall
allowing frée passage of septic irritating matter. This peritonitis,
not due to perforation, is at first a progressive fibro-purnlent form,
though it may be suddenly converted to a diffuse form.

INTESTINO-PERITONEAL SEPTICEMIA. — Under this heading
Verchére deseribes an abdominal affection characterized by consti-
tutional symptoms, with locally wmearked mefeorism.  Death ocenrs,
usually, between the eighth and twelfth day ; rarvely befpre the
sixth day. At the antopsy a small quantity of sero-sanguinolent
fluid is found in the peritoneal eavity ; this is at times fetid, but
no adhesions, no signs of peritonitiz are observed.

It was for this condition that Marion Sims, who deseribed it
accurately and assigned the causative role to septie absorption, ad-
vized abdominal section. Barnard and St. Laurent have also
clearly described the condition, as has Jobert under the heading
¢ A Latent Form of Peritonitis, of which Meteorism is the most
Characteristic Symptom.”

The cause for the constitutional symptoms of this form of ab-
dominal trouble, which is ecommonly termed peritonitis, is probably
filtration and absorption of the septic products of decomposition
within the bowel.

Symptoms of acute peritonitis—Where inflammation is due to
perforation the onset is usually sudden, and is characterized by in-
tense pain with symptoms of collapse; this latter condition may
rapidly become more marked, and the patient may perish in the
course of a few hours, Commonly, the pain is shortly followed by
abdominal distention and tenderness,

The respirations are entirely thoracie, the diaphragm being either
paralyzed by extensive inflammation or not acting on account of
pain.

The pulse is commonly rapid and wanting in power; during the
height of the inflammation it may be hard and small, the so-called
wiry pulse.

There is obstinate vomiting of thin, bile-stained matter, and the
bowels are confined.
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The museles of the intestinal walls are quickly paralyzed from
involvement in the inflammatory action, peristalsis ceases abso-
Nutely, nor can it, when the disease is well developed, be re-estab-
lished by salines or any other form of medication.

On deep pressure friction sensation may be felt, and on the au-
thority of Batty and Chaumel friction sounds are readily detected
on auscultation.

The position of the patient is upon the back with the thighs
flexed upon the pelvis. The face is characteristic in expression ;
always very pale, thus differing from nearly all acute inflamma-
tions, and with a peculiar pinched anxious expression.

There is frequently retention of urine, nearly always a very
scanty secretion of this fluid.

The temperature varies greatly, generally ranging high through-
out the course of the disease and becoming subnormal before death.

Hiceough, subnormal temperature, and a pulse increasing in
frequency and decreasing in volume and strength are certain signs
of rapidly approaching dissolution. The mind is commonly clear.

To these symptoms are frequently added those of acute intestinal
obstruction, since paralvsis and distention of the bowel commonly
prevent the natural passage of its contents. These cases usually
terminate in death in from twenty-four to forty-eight hours.

The symptoms of the progressive suppurative perifonitis are
similar in nature to those of the general diffuse inflammation, but
produce less marked effect upon the system at large. The inflam-
mation of the serous membrane accompanying suppurative typhlitis
is typieal of this form of inflammation.

The pain may be as great, but is more localized. The tenderness
is especially marked at the focus of inflammation, and in the diree-
tion towards which it is extending. In addition palpation will often
reveal a distinet tumor in which fluetuation may be perceived.

Though distention and tympany are usually pronounced, they
do not reach the extent common in the diffuse inflammation.

The pulse is usnally quick and full. The breathing is not so
markedly thoracic, the vomiting is often absent, constipation is
stubborn, but can be overcome,

The temperature is akin to that of inflammation in any other
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part of the body, ranging between 100° and 104°.  The pinched
pallid sunken face is not observed.

Thiz form of inflammation may at any time cause obstruction,
or may, by the bursting of an encapsulated purulent deposit into
the general peritoneal cavity, become diffuse, in which case the
symptoms characteristic of these conditions will quickly develop,

INTESTINO-PERITONEAL SEPTICEMIA.—In place of the violent
outbreak =0 common in peritonitis the disease hegins insidionsly.
There may be at first shoek, but no complaint of marked abdominal
pain or tenderness,

The abdominal facies is nsnally the first symptom, characterized
by the hollow dark-ringed eyes, the sunken cheeks, the pinched
nose, and the preternatural ealmness of expression. At times there
is absolutely no other sign of grave trouble on inspeetion till
immediately before death.

The pulse is always frequent, the temperature normal or sub-
normal till just before death, when it suddenly rises. The ratio
between pulse and temperature is particularly suggestive, the one
running above 140 and often the other not rising above 98.2,

The most characteristic sign in connection with the abdomen is
the marked tympanitic distention. This is not accompanied by
either pain or tenderness at any time in the course of the case.

There is vomiting, first of the contents of the stomach, then of
bile, finally of fecal matter. Ideath usually takes place between
the eighth and twelfth day.

The autopsy shows that there iz no pus and no adhesions, that
the bowel is greatly distended, and that there is in the dependent
parts of the abdominal cavity a little sero-sanguinolent fluid, some-
times ill-smelling and containing micro-organisms., Extravasation
of’ fecal matter is not found in these cases.

After traumatism, wounds of the intestines, intestinal strangula-
tion, sudden obstruction from any cause or insult to the abdominal
contents in the course of prolonged operations involving their
exposure, this train of symptoms not unfrequently develops, and
is aseribed by Verchére to the retention and filtration of intestinal
gas, micro-organisms, or ptomaines, Examinations of the blood
have not shown the presence of micro-organisms, hence it is
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probable that it is their products, and not themselves, which are
responsible for the train of symptoms deseribed.

Tt will be recognized at once that a great number of individual
ecases present a combination of the symptoms of the different con-
ditions deseribed, rather than the typical course of either diffuse,
or spreading peritonitis, or abdominal septiczemia. This is because
these conditions may complicate each other. Thus given, a case of
acute purulent peritonitis, or the spreading form of this inflamma-
tion, complicated, as it frequently is, with obstruction, if’ the bowel
contains large quantities of putrescent matter, fermentation and
gas formation are exceedingly rapid, the ptomaines are absorbed in
large quantities, and in place of pain and fever the toxic symptoms
may prevail. The characteristic features of abdominal septiciemia
may mark the ease, the normal or subnormal temperature and the
absence of pain and tenderness often conveying a belief’ in amelio-
ration in the condition of the patient which the weak, running
pulse should at onee dispel.

At times there is not only absence of pain and tenderness, but
there may be no sign of tympanitie distention, though the abdomi-
nal cavity may be full of pus. These cases are marked by the
character of the pulse and by a peculiar board-like hardness of the
abdominal muscles. This latter sign is, however, not always
present. To account for this want of tympany, no other expla-
nation is needed than absence in the alimentary canal of ferment-
able substances, or presence of certain chemiecal agencies which pre-
vent this fermentation. It is probable that the same paralysis of
the intestinal walls exists as in other cases, but that there is not
present the, at times, enormous pneumatic pressure developed by
the decomposition of organic bodies, The septic absorption in
these cases would come from the pus in the peritoneal cavity rather
than from the bowel contents.

The violence of the symptoms is by no means commensurate
with the septic matter inclosed within the peritoneum. Sims,
Baundens, and many others have observed that death resulted when
only an ounce or two of non-offensive, blood-stained serum was
found in the abdominal eavity. Musser! records the sueccessful
issue of a case from which three gallons of bloody, purulent fluid
were withdrawn by means of a canula.

1 University Med. Mag., vol. 1, p. 273.
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It would seem that, where the inflammation is from the first
sufficiently violent to block the lymphatics, there is compara-
tively. a moderate amount of septic absorption ; where these ves-
sels still preserve their physiological capabilities, and the amount
of septic matter is so great that it overwhelms the emunctories, the
typical symptoms of intestinal septiczemia are developed.,

Disaxosis.—In typical cases the diagnosis is easy. Fever, vom-
iting of bile, constipation, pain, tenderness, tympanitic distention,
abzence of abdominal breathing, and rapid pulse, if present, so
clearly characterize the nature of the complaint that a mistake is
scarcely possible.  Cramps from muscular gspasm or possibly tempo-
rary invagination, pain from gall-stones or renal ealeuli, pressure,
effects of abdominal tumors, pus formation in the abdominal walls,
although presenting individually certain of the characteristic symp-
toms of peritonitis, never present the complete picture of inflamma-
tion of the serous membrane, and, moreover, present features, pecu-
liar to themselves, which will usnally render a diagnosis practicable.
While the diagnosis cannot immediately be made in some cases, by
waiting a few hours the presence or absence of peritonitis usually
becomes clear.

From obstruction, peritonitis is distinguished with some diffi-
culty, since one condition usually complicates the other. Perito-
nitis, with its rapid onset, absence of peristalsis, and excessive ten-
derness, is to be contrasted with the violent peristalsis, the steady
advance of symptoms, and the moderate tenderness of intestinal
obstruction in its early stages. In many cases the dividing line
annot be drawn, and Le Fort, Kronlein, and Mikulicz have all
operated for the relief of obstruction and found the patient suffer-
ing from a perforative peritonitis,

Rheumatism of the abdominal walls can be a cause of doubt only
for a short time, and the rhenmatic peritonitis usnally shows its
nature by sudden transference of symptoms to other parts of the
body, and by prompt yielding to the effects of anti-rheumatic
treatment.

The scanty, high-colored urine is not in any way diagnostic,
since all intra-abdominal affections accompanied by persistent vom-
iting are characterized by similar alterations of this fluid.
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TrREATMENT.—This must depend upon the origin and upon the
particular form of the inflammation. In general terms it may be
stated to be either surgical or medical.  Each method has its indi-
cations, and each, if properly used, will give a large “percentage of
success, Thus Bouilly,! in 12 desperate cases, saved 6 by abdomi-
nal section. Wagner,® by operation, cured a case of perforative
peritonitis due to relapsing typhoid uleer.  Mikuliez® states that of
74 cases reported by two authors 28 recovered. Koenig, Rosen-
berger, Stelzner, Tait, and others have recorded many successful
CaSes,

From the medical side of the question Musser gives the histories
of 19 cases of septie peritonitis, all of whom recovered without ope-
ration. In addition he records 7 puerperal cases, with 3 deaths.
In all he has treated 29 cases, with 3 deaths ; 22 cures by medical
means and 4 cures by operation. Obalinski* strongly favors the
expectant treatment even when the inflammation is ecomplicated by
obstruction. Of 12 cases thus treated 9 recovered.

OPERATIVE TrREATMENT.—Mikulicz states that many patients
are directly injured by operation, and that recovery after operation
seems to depend less upon the procedure adopted than upon acci-
dent. Thus Demons,® with a rongh sponge and knife-blade,
scraped the entire surface of the intestine in a case of purulent
peritonitis following suppuration of an ovarian cyst, and the pa-
tient made a rapid recovery.

In regard to general diffuse peritonitis, whether dependent npon
perforation and extravasation or not, there is a growing belief that
prompt abdominal section, abundant washing of the peritoneal
cavity with hot solutions, closing of the visceral opening, if one
exists, and drainage, offer by large odds the best hope of recovery.
In addition to this the tympany should be relieved by one or more
quarter-inch incisions into the convex surface of the gut, the in-
testinal tube should be washed with a weak solution of naphthol
or other mild antiseptic, to prevent continuance of fermentation

1 Le Bulletin Méd., Oct. 13, 1889.

2 Cong. der Deutsch. Gesel. f. Chirur. Berlin. Klin. Woch., June 10, 1889.
# Berlin. Klin. Woch., June 10, 1889.

i XVI. Versamm. Deutsch. Chirnrg., 1887,

& French Surg. Cong. Le Bull. Méd., Oct. 13, 1888,



74 WOUNDS AND OBSTRUCTION OF THE INTESTINES,

and renewal of distention, and provision should be made for re-
peated irrigation with hot (106-110° I°.) sterilized salt solution
(seven-tenths of one per cent.), several tubes being carried to the
various parts of the abdominal cavity, and the latter being flushed
out every hour until the formation of adhesions prevents this,

Nothing should be given by the mouth except intestinal anti-
geptics such az naphthol, salol, or salicylie acid.

Az stimulants are most important they should be given freely,
either by the rectum or, better, by means of hypodermic medica-
tion, thus saving this portion of the bowel for the absorption of
peptonoids and other nutrient enemata,  For this purpose an ounce
of brandy may be dissolved in eight ounces of sterile water and
slowly injected by means of gravity into the subeutaneous or mus-
cular tissues of the buttocks, abdominal walls, or other thiek,
fleshy region. For sudden prostration, hyvpodermics of ether,
twenty minims pure, forced dirvectly into the muscles, and ve-
peated six or eight times at short intervals, will be found most
efficacious.

ProGRESSIVE SUPPURATIVE PERITOXITIS. — The advice of
Treves in the treatment of this condition, as developed by in-
flammation about the ciecum, that ig to open and evacuate the
purulent colleetions without breaking through the wall which
zeparates them from the rest of the abdominal eavity, should
dominate the surgeon in the treatment of this form of peritonitis,
no matter what itz origin or seat may be; and it is to the neglect
of this practice that many deaths must be ascribed. Mikuliez
operated upon five cases of this character, On two of these eases
he operated several times, opening each new acenmulation of pus
as it was discovered. The cavities were washed out with salt solu-
tion; even if the gut was perforated, no attempt was made to
suture it unless the wound was accessible ; drainage was provided
for by iodoform ganze tamponade ; a few sutures were placed in the
parietal wound. The two cases thus treated recovered, while three
treated in the usual manner perished.

In these cases there is often no great urgeney ; the course is one
of weeks or even months, Suppuration is denoted by hectic or
simply by night-sweats and by loss of flesh and strength.  Sooner

&

or later dulness on percussion, local pain or tenderness, and the
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signs of tumor, point to the seat of trouble. These cases, if’ gene-
rally treated on the lines laid down by Mikulicz, are destined to
present a far smaller mortality than heretofore.

INTESTINO-PERITONEAL SEPTICEMIA.—Although it is gene-
rally stated that these ecases are bevond hope and that, barring
the medical treatment, nothing should be attempted, we are pro-
foundly convinced that prompt abdominal section and washing out
of the peritonenm, together with many incisions into the gut, and
cleansing of it with mild antiseptic agents, will be of service. Thus
will be removed the source of septic absorption, and even though a
new supply be forthcoming the system will have had a respite in
which to gather strength for the struggle against toxemia. Stimu-
lants forced to their extreme limits are indieated in these cases and
are best given subcutaneonsly. ILavage of both stomach and colon
should be employed. '

There remain many cases of peritonitis in which the knife ean
be productive of no good, cases without suppuration, and present-
ing no evidences of bowel obstruetion ; or possibly with symptoms
of both these conditions, dependent upon intestinal paralysis. In
all cases of peritonitis, except those which break out with virulent
intensity, we believe that the first thought of the attendant should
be a resort to medical treatment.

Considering the disease from the standpoint of the therapeutist,
an inflammation of the peritonenm, as in the case of any serons
membrane, may be either sthenic or asthenic. The same rules
hold, therefore, in this case as in all forms of inflammation,
namely, that cireulatory depressants are only to be used in the
first type and followed, if’ needed, by stimulants ; whereas in the
asthenic class the use of stimulants is called for at once and de-
pressants are contra-indicated. For many vears the profession
has recognized opium and belladonna, particularly the former,
as the most universally applicable remedies and best curative
drugs for cases of peritoneal inflammation, and while a new
school of treatment in this disease has arizen, it has only proved
itself’ of value in certain cases,

In so far as the treatment of the inflammation is concerned the
eourse to be pursued is fairly plain.

LY
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While the use of veratrom viride may be resorted to where the
patient is strong and the pulse hard and tense, aconite may per-
haps; in such cases, be better, for the double reason that vomiting
is apt to oceur of itself and may be induced by the veratrum viride,
while aconite decidedly prevents any such tendencies, This is im-
portant in view of the fact that vomiting always is to be avoided,
lest the retching inerease the peritoneal inflammation.

If vomiting and pain are present, they should be controlled by
the use of full doses of opium and belladonna, say one-quarter of
a grain of the extract of each to an adult, and the application of
leeches to the abdominal wall in large number (from 10 to 30) or
the use of counter-irritants. If the vomiting is too severe to take
the drugs by the mouth, they must be given by the rectum in a
half pint of starch-water, laudanum and the tincture of belladonna
being employed in the proportion of half a drachm each, or the
alkaloids may be given hypodermically.,

Opium is always well borne in full doses by those suffering se-
vere pain, and it seems to be particularly well borne in peritonitis,
The use of the drug here, as everywhere else in medicine, is not
governed by the amount which has been used, but by the effects
which it produces.  Opinum and belladonna, unlike the depressants
and stimulants, may be used in all stages of peritonitis, if called
for, but the leeches and counter-irritants are limited in their use
to early periods of the attack.

The use of calomel in peritonitis is highly praised by some and
decried by others, largely because its proper sphere is not recog-
nized, Mereury does good only in the severe acute forms of peri-
tonitis where the disease arises from traumatism or other cause, and
is not to be used except for the changing of a fibrinous exudate
into one incapable of undergoing organization,

Absolute rest and the administration of stimulants and food by
the rectum till stomach becomes retentive must be enforced.

Commonly in peritonitis the inflammation involves the muscular
layer of the bowels. As a result of this obstinate constipation
ensues, which is not always to be overcome by purges, which, if
they are mild, will not act, and if severe are dangerous, but
by the use of belladonna and opium already spoken of. The
rationale of this treatment, in the light of our present physiological
knowledge, is not far to seek. Belladonna acts as an antispas-
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modie npon all unstriped muscular fibre, and in the large doses here
given depresses the peripheral ends of the splanchnie or inhibitory
intestinal nerves. In this way the muszeular fibres, which are in
spasm, are relaxed and the peristaltic waves set free.  The value
of the opium also is apparent, for it allays and prevents the reflex
museular spasm and hence the pain and inflammation.  Obstinate
constipation after the ingestion of irritant foods, such as putrid meat,
will often be relieved by opium and belladonna as effectively as if
the patient was purged by an ordinary purgative,

Very frequently in acute peritonitis tympanitis becomes not only
a very painful, but even a dangerons symptom, the distention of
the belly being very great. This may be greatly relieved by the
employment of turpentine stupes, and in some cases by the rectal
injection of the milk of asafeetida, or better still: turpentine, 1
drachm ; milk of asafetida, 3 ounces ; and warm water, 4 ounces.

Not content with having made a vast stride forward during the
past few years, abdominal surgery brings with it not only new
methods of treating disease in this region by the knife, but also
has given us a method of healing peritonitis by the nse of saline
purgatives, which is certainly of greatest value in those sudden
inflammatory conditions which oceasionally spring into life after
operations upon the abdominal contents. It will be remembered that
Mr. Lawson Tait has been the chief advocate of this treatment for
several years, and that the wonderful results which he obtained, the
reputation of the reporter, and the complete reversal of all our ideas
concerning the treatment of the disease, have called forth not only
an enormous number of trials of the method in this country, but
have also brought forth two opposing faetions in the profession. -The
first of these is chiefly of surgeons; the second of persons who, in a
long experience, have reached good results by older methods, and
who are generally physicians. The first class dogmatically assert
that the physician should turn over every case of peritonitis to the
surgeon to be opened, searched, and purged ; the second elass do not
deny that saline purgatives do good in the hands of the surgeon,
but are more conservative in their opinions concerning the general
use of such, measured in all cases of peritonitis.

Again, it would seem to be impossible at the present time to
assert that peritonitis may be either idiopathic or traumatic with-
out bringing upon one’s head a storm of eriticism, for on the one
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side we have a number of physicians who believe that peritonitis
may arise without any direct exciting cause, and on the other hand
an equally large body of observers who assert that it is essentially
a secondary inflammation brought about by direct contiguity with
an already inflamed tissue ; or else that the inflammation is set up
by the escape of foreign bodies into the peritoneal cavity, or by
pathological changes in organs normally situated in these regions,
as, for example, fibroid enlargements of the uterus with impaction
in the pelvis, or pyosalpynx, '

As it is absolutely impossible for either side, at present, to prove
that their opponents are wrong, and as both sides are not to be
doubted in the integrity of their observations, the unbiased judge
can but come to the conclusion that, as yet, we have a right to be-
lieve that idiopathie peritonitis may exist.

If those observers are correct who believe that no peritonitis
arises save as the result of some one of these conditions, then the
attempt on the part of the physician to treat such a ease is erimi-
nal negligence, and, as such, cannot be too severely condemned ;
but too many cases of peritonitis are to-day walking examples of
the value of the use of opium to permit of any one asserting that
this treatment is useless, or that the knife of the surgeon is to be
used in every case ; vet some of the more positive members of the
profession would have us believe the abdomen should be opened
=olely for the purpose of making a diagnosis, and that this having been
done and no intestinal complications found, salines should be given.

Whether the inflammation be idiopathie or not has little to do,
however, with the methods which we are to resort to in the medi-
cal treatment of this condition. It cannot be gainsaid that the
results obtained by surgeons in the use of saline purgatives have
been startlingly brilliant, neither can any one deny that their
methods may sometimes be employed in medicine as well as in
surgery ; but there are several points to be recalled by both parties
which, we think, so seriously modify the views of each as, after all,
to somewhat harmonize their views. No one denies that the sur-
geon does rightly when he uses salines to prevent peritonitis, after
an operation, but the knowledge of the condition of the patient
after he has been operated upon by the surgeon, and that possessed
by the physician when called to see a case of peritonitis, ave radi-
cally different, for the surgeon has a right to believe that the



PERITONITIS. 79

intestinal canal ig patulous and devoid of impactions and intussus-
ceptions, while the latter knows not whether he has before him an
inflammation of the peritoneum without intestinal involvement, or
inflammation dependent upon some abnormality in the prima vie,
As a consequence, it is perfectly proper for surgeons to administer
salines which, to nse their own words, not only deplete the abdom-
inal bloodvessels, but also, by the inereased peristaltic movements
produced, prevent adhesions ; while the physician in the case of
peritonitis from perforation, impaction, or intussusception, may do
the patient an immense amount of harm by such a procedure long
before it is possible to decide what the cause of the trouble may be.

It is evident, therefore, that the opium treatment must be ad-
hered to, at least until the diagnosis is formed, unless at the first
sign of pain an exploratory incision is made instead of using those
remedies generally employed in ordinary attacks of abdominal dis-
comfort ; and it shonld not be forgotten that pain and tenderness
with inflammation are not only the symptoms of peritonitis after
section, but also of many other states in the ordinary individual,

It is also evident that other conditions may exist which render
the administration of purges unjustifiable, and in which the use of
the knife by the surgeon is not to be thought of. It is undeniable
that the surgeon should be summoned the moment a suspicion of
perforation avises, but in the case of a person in whom an enteritis
has arisen, locally, by an old adhesion, increased peristaltic move-
ment is equivalent to strapping the normal side of the chest in
pleurisy, with the ohject of giving the diseased side more exercise.

Again, it is of the gravest importance that both the physician
and surgeon should distinguish very clearly between an inflamma-
tion of the peritonenm in a strong healthy person, and in one who
i in a condition of vital depression, or exhausted from prolonged
disease elsewhere. Depletion by means of’ purges is of course, in
the first class, as much indicated as the application of leeches or
bleeding, but in the second class, quite as strongly contraindicated.
Ini the dynamie form of inflammation, there is danger of adhesions
being formed by reason of the fibrinous exudate thrown out; in
the adynamic condition of inflammation there is already an
enormous exudation of serum into the abdominal cavity, which
purges cannot remove till they have drained off a large amount
of liquid from the blood.
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CHAPTER IX.

ON DIAGNOSING THE VARIOUS FORMS OIF INTESTINAL
OBSTRUCTION.

Eacn of the common forms of intestinal obstruction has been
considered individually, with the general appropriate treatment.
It is now in order to discuss the differential diagnosis between the
varions forms of obstruction, and to treat in more minute detail the
various therapeutic means whieh have been proposed in the treat-
ment of this class of affections,

In general, the symptoms caused by occlusion of the intestinal
canal are the same: pain, distention, obstinate constipation and
vomiting, and systemic depression. Each form of obstruction pre-
sents certain peculiarities, but these are unfortunately not constant.
Hutchinson' states that an aceurate diagnosis of the eause of ob-
struction is not in four out of five cases possible.  Obalinski® says
that a diagnosis cannot be made in more than half the ecases.
Dépres?® however, holds that the diagnosiz of the cause can be
made when the symptoms are well developed in 99 per cent. of all
cases. With this statement there are few practical surgeons who
will agree. 5

At the very beginning of the question comes the difficult ques-
tion of distinguishing between cases of obstruction due to mechan-
ical occlusion of the bowel and those due to paralysis.  Where the
paralysis is the result of a frank peritonitis, the pain, tenderness,
decubitus, characteristic vomiting, tympany, and absence of peris-
talsis, with high temperature and rapid, wiry pulse, will at once
sugeest the diagnosis.  Where it is attended with the minimum
amount of inflammation, however, or where the septic symptoms
predominate, it may be impossible to decide as to the nature of the
case. Heusner! reports two cases in which laparotomy for obstrue-

1 Archives of Surg., Vol. 1, No. 1, p. 10,

2 VI. Langenbeck Arch. f. Chirnr., xxxviii., 2,

? Rev. de Chir., 1837, # Dent. Med. Woeh., 1887,
G
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tion was performed, the operation showing that the symptoms were
dependent upon a perforative paralysis.  We have an nnreported
ase where the abdomen was opened for internal strangulation
when a paretic condition of the bowel dependent upon enteritis
was present,  Many instances of failure to determine between these
two conditions can be cited, and it is well known that the men of
greatest experience express least confidence in making a ditferential
diagnosis.

The history of the case is always important. A previous attack
of inflammation would suggest bands or adhesions. A record of
typhoid, or other uleeration of the bowel, would suggest strieture ;
a history of anomalies in the family would sugeest a Meckle's
diverticulum. An aceount of abdominal traumatism would suggest
hernia through rents in the mesentery or omentum ; a history of
stubborn constipation would suggest volvulus, impaction of feces,
adhesion, or stricture.

Age and ser must be considered—infants are prone to intussus-
ception, yvoung adults to internal strangulation, adult females' to
fecal impactions. Males at about middle age or somewhat past it,
to volvulus, this condition being exceedingly rare before the twenty-
fifth year.

Cnset.—This will serve to distinguish the acute from the chronie
forms of obstruction. If it occurs suddenly in a person of good
health, not presenting previous bowel symptoms, and especially if
dependent upon some sudden or violent muscular exertion, the
chances are greatly in favor of internal strangulation being the
causative condition. Irequently, however, a violent outbreak with
fulminant symptoms iz found to depend upon a chronie form of
obstruction.

Pain and shock—These symptoms are usually best marked in
cases of internal strangulation. They both, however, depend in
the beginning upon the amount of constriction to which the bowel
is subject, and they may be, exceptionally, well marked from the
first in volvulus or invagination. The seat of pain should be care-
fully considered, since, if it is correctly referred to the position of
the obstruction, and thiz is occasionally the case, it may be a valu-
able diagnostic guide.

I Treves, London Lancet, 1887.
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Temperature—This makes no great departure from normal till
peritonitis sets in, when it may be moderately elevated.  In disten-
tion with septic absorption a subnormal temperature is frequently
noted.

Pulse.—In acute obstruction the pulse is quickly and profoundly
affected. It becomes exceedingly rapid and weak, thus markedly
contrasting with the normal or submormal temperature. Of all
single sj'm-pt{}ms this is the one which is most constant and most
significant as to the vital condition of the patient. As a means of
differential diagnosis it is of no value.

Meteorism and abdominal configuration.—If the patient is seen
early, the meteorism may suggest the seat, if not the nature, of the
obstruction.  With a stoppage at the sigmoid flexure, first the colon,
then ultimately the small intestines become distended, giving the
belly a quadrilateral shape.  When the small intestines are involved
there is primarily a bullet-shaped enlargement of the central part of
the belly, with flatness in the region of the colon. The amount of
distention is dependent upon the absoluteness of the obstruetion,
the presence or absence of vigorons peristalsis, and the amount of
fermentable matter in the bowel. So long as the muscular walls
of the gut retain vigorous contracting power, there is constant re-
eurgitation of liquids and gases into the stomach, whence they are
guickly vomited. When paralysis allows wide dilatation and con-
sequent kinking, the contents of the gut cannot eseape, and meteor-
ism reaches its extreme limit.

An irregularity in the abdominal distention is of diagnostic
value ; in both volvalus and strangulation the constricted loop is
the first to become inflated ; this loop, if of any length, will pro-
duce a local tumefaction preceding the general swelling.  Invagi-
nation usually gives but little meteorism. In general, the distention

Peristalsis,—This, in peritonitis and paralysis of the bowel from
other canses, is absent.  In mechanical obstruction it is violent and
long continued, and can be pereeived by palpation and auseultation.

Urine—Though much has been written upon this subjeet, there
is little here to guide us. In amount, it probably depends upon the
frequency of vomiting. In strangulation it has often been observed
to contain albumin, while in pure obstruction indican in large
quantities is always found. We have made a number of personal
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observations upon this test, but find indican so frequently present
in other pathological conditions, or even when the urine is in all
respects normal, that the finding of it in any given case is without
value. ;

Vomiting—In strangulation, vomiting comes on early and be-
comes fecal rapidly. In other forms of obstruction the vomiting
may be slight, or even wanting altogether. In peritonitis it is
bilious and at times takes the form of an outpouring from the
stomach with scarcely any effort on the part of the patient, and
with all the symptoms of a cholera-collapse. In both velvulus
and invagination the vomiting is rarvely fecal.

Constipation.—Excepting invagination, there is constipation in
all of the forms of obstruction. Volvulus sometimes gives one or
two passages, and at times the onset of peritonitis is denoted by
watery alvine evacuations,

Tenesmus.—This is peculiarly characteristic of intussusception
involving the descending colon and zigmoid flexure, though it has
heen noted in volvulus of this part of the gnt.  When combined
with the discharge of blood and muens it practically males
certain the diagnosis of intnssusception.

Palpation and percussion will detect the tenderness of perito-

nitis, the sansage-shaped erectile tumor of intussuseeption, the
doughy masses of fecal impaction, the central tympany with
peripheral dulness of exudative peritonitis, the hard induration
of cancerous stricture, the localized tenderness and resistance of
circnmseribed peritonitis, and more ravely, the tender tympanitic
swelling of strangnlation or velyulus, An examination of the
rectum should never be omitted, since invagination, occlugion by
malignant growth, and impaction of feces or foreign body have
many times been diagnosed by this means.

Auwseultation.—The loud borborygmi dependent upon the increased
peristalsis of mechanical obstruction are readily heard ; at times they
can be traced to the point of obstruetion, where they are replaced,
according to Auffret, by a peculiar click resembling that of the
water-hammer. By using gentle palpation the friction sounds of a
beginning peritonitis may occasionally be perceived.

Tnjection.—Gas or water can be used and either will be of diag-
nostic value in the early stages of obstruction, The colon, if' per-
vious, can by this means be clearly outlined and pereussed ; if not,
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the impossibility of forcing over a quart of water into the bowel
would at once suggest an occlusion about the sigmoid flexure. Tt
must be borne in Ilmld that the amount of water which the rectum
can hold varies greatly, depending upon the condition of its
muscnlar coat, and that at times its capacity for distention is very
ereat,

In a case reported by Miller! the test of the capacity of the
rectum, and its perviousness to water injection seems to have failed,
sinee, although the strangulation was in the small intestine, only a
very small amount of liquid could be forced into the bowel by the
injection pipe. The report of this case is so' meagre, however, that
it is impossible to 1:11'=-L'm er how thorongh a trial was made of the
method.

ProGgyosis.—It is almost impossible to justly decide as to the
average chance of life in a case of acute intestinal obstruction.
On the one hand the statement is made that “nearly all cases of
acute mechanical intestinal obstruction die unless relieved by surgi-
cal interference,” on the other it is within the experience of every
practising physician that eases of this nature do get well under
careful medical treatment. As to the probability of relief to
internal strangulation, or confirmed volvulus by palliative means
this is open to donbt, since an autopsy is necessary to confirm the
diagnosis, but that paretic distention and invagination frequently
yield to the physician’s manipulations cannot be questioned.
Curschmann® places the mortality of obstruction from all causes at
about 65 per cent. Our own tables give a considerably higher
death rate,

1 Edinburg Med. Jour., 1890.
2 Fitz., Boston Med. & Surg. Jour., Nov. 15, 1588.
# Therapeut. Monatsh., May, 1880.



CHAPTER X.
ON THE GENERAL TREATMENT OF INTESTINAL OBSTRUCTION,

Ox this question the surgeon and physician are arrayed against
each other. The extremist of one party rejects all the ordinary
therapeutical agencies and advizses immediate reconrse to the knife,
while his opponent cites the appalling mortality of operative cases,
and trusts to measures which, if not successful, at least do not
hasten death.

In =o far as statistics can be relied on, the surgeon certainly has
the best of the discussion.  In another place we have alluded to
some of the reasons which make conclusions founded upon reported
cases of doubtful value. Under intussusception it has been shown
that the mortality of the operative cases was practically the same
as that of cases treated expectantly, although as a rule only the
desperate cases were subjected to the knife. It may be safely
assumed that the mortality of cases of acute intestinal obstruction
treated medically lies somewhere between 65 and 75 per cent., onr
own statistics give 73.2 per cent.  Obalinski,! of 38 cases treated
by laparotomy lost GO.5 per cent. In his last series of nineteen
the mortality was 52.6 per cent.  Schramm gives a mortality, since
the aseptic wound treatment, of’ 38 per cent. Curtis® reports 328
cases of acute intestinal obstruction treated by seetion with a mor-
tality of 63.9 per cent., 62 cases treated by enterostomy?® gave a
mortality of 43.3 per cent.

“ar more conclusive than statisties, which are deeidedly favorable
to ope ation, are the records of the autopsy room, which show that
=0 many of’ the fatal cases conld have been relieved by operation.

It is now very generally conceded that, provided a patient is in
good general condition, an exploration of the abdominal cavity, if
quickly performed, is attended with very little danger to life.
When tympany is enormously developed such exploration becomes

1 V. Langenbeck, Arch. f. Cliror., xxxviii. 2.
¢ Annals of Surg., May, 1888, 3 Med. Rec., Sept. 1, 1888,
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both difficult and dangerous; where the case is complicated hy
peritonitis and adhesions the surgeon may find it impossible to
discover the seat of obstruction. These cases then present in their
early stages no grave difficulties to the surgeon, either from the
mechanical obstacles to be overcome or from the unfavorable con-
dition of the patient ; in the latter stages complications and diffi-
culties are developed which may well deter the boldest from
operating. It is then in the early stages that operation should be
advised. All surgeons are agreed upon this point, and many
physicians are realizing its importance,

The question at onee arises, what is meant by the early stages?
A certain amount of time is often necessary to confirm the diagnosiz.
Vomiting, constipation, pain, and meteorism may be symptomatic
of conditions other than those of intestinal obstruetion, It is upon
the persistence of these symptoms and the development of others
that the surgeon must rely, and this may be a matter of hours, or
even days. Richardzon' considers stercoraceous vomiting as the
index of obstruction requiring operation. Since this symptom is
frequently absent even in acute strangulation, cases running a fatal
course before fecal vomiting has time to appear, this sign is not for
a moment to be relied on.

Schramm advises immediate operation upon the diagnosis of
obstruction being confirmed.  In the discussion of the British
Medical Association upon the subject (1887) the general consensus
of opinion seemed to be that in doubtful cases no time should be
lost but an exploratory seetion should at once be performed.

Obalinski advises in acute cases that an exploratory incision
should be made in the first twenty-four hours. The paralytic
impermeability following tvphlitis, otphoritis, or other forms of
local peritonitis, should, however, be treated expectantly. Of
twelve such cases subjected by Obalinski to morphia and bella-
donna treatment, nine recovered.

Goltdamer? wonld limit laparotomy to ecases of intussusception ;
cases in which symptoms of obstruction are steadily progressive in
spite of the free use of opinm; cases in which after opium has
produced a remission of all symptoms, these seem suddenly to
develop anew.,

1 Med. Press and Cire., Feb. 7, 1859,
Z Brit. Med. Journ., Mareh 11, 1889,
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Kronlein and Czerny advise early operation ; abdominal section
when the strength of the patient is well preserved ; when the abdo-
men is soft and not distended ; and when by means of palpation
the seat of: obstruction can be partly ‘determined. In all other
cages they advise an ileostomy through a small incision,

Both surgeons and physicians are agreed upon the value of opinm
in cazes of mechanieal obstroetion. It is best given in the form of
morphia subeutaneonsly, and should be combined with full doses
of belladonna or its alkaloid atropia.  Of the effects of these drugs
we have spoken under peritonitis.

We feel convinced that the time to operate cannot be expressed
in hours or days, or by specific symptoms. It is first necessary to
confirm the diagnosis of obstruction, and this in the majority of
cases is quickly and surely done. Immediately, morphia and bel-
ladonna having been properly administered and the stomach having
been washed out, one thorough trial at reduction should be made.
In all eases the patient should be relaxed by the administration of
an angesthetie.  If invagination is suspected, slow, persistent gravity
injection with abdominal kneading or inversion and shaking. In
supposed volvulus and internal strangulation the same treatment
with the patient in the knee-clbow position can do little harm. In
supposed intestinal paralysis the application of electricity.

If this trial is unsueccesstul émimnediafe abdominal seetion is indi-
cated.

At thiz stage, when the patient’s strength i= well preserved, when
tympany is but mildly developed, when there is reason to believe
that no extensive pathological changes have taken place in the gut,
we think an enterostomy as a primary procedure should not be
considered. The abdomen should be opened by a firee median
incision, and the ordinary seats of obstruction should be explored
by eve and hand,

Since the fatal result after abdominal section is commonly due to
shock, the operation ghould be conducted with the greatest possible
rapidity. If the seat of obstruction cannot be quickly found ; or
if found required a tedions procedure for the restoration of the con-
tinuity of the gut, we think an enterostomy would be indicated.

Clirenlar enterorraphy has in these cases been nearly uniformly
fatal. Lateral approximation by plates or implantation, or invagi-
nation by the rubber ring are quickly performed, and when the
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operation has not already been unduly prolonged, may be indicated.,
A half hour should, in general, be the extreme limit of time during
which the belly should be open.  If this period has elapsed, and
the seat of trouble is not yet found, or if’ found the obstruction not
overcome, an enterostomy should be performed,

Under some circumstances the seat of obstruction, when not
acutely congested or inflamed, may be switched out of the ali-
mentary tract by an anastomosis between the afferent and efferent
bowel segments.  In general the operator should aim at rapidity
of manipulation and the immediate safety of the patient, rather
than at an ideal restoration of parts to their normal condition.

We think that the danger of secondary occlusion by displace-
ment of bowel segments or by intestinal paralysis is lessened by an
abundant irvigation of the peritoneal cavity with hot saline solution.
Maleolm® has called attention to the value of this as a means of
securing a natural disposition of the intestines after abdominal
section,

The preservation of the body heat of the patient is most
important. The operating table we describe, together with thin
ribbed hot water bags placed over the chest and about the portion
of the abdomen which iz not subject to operation, are efficient
. means of accomplishing this.  Sinee the amount of heat abstracted
from the highly vascular peritoneum is, when the latter is exposed,
enormous, it should be the duty of one assistant to keep all exposed
bowel segments covered with rubber dam or with thin sponges
wrung out in hot saline solution.

Nothing should be taken by the month for from twenty-four to
forty-eight hours after operation.

I Lancet, Jan. 11, 1890,



CHAPTER XI.
SPECTAL TREATMENT OF OBSTRUCTION.

Ix a detailed consideration of the various methods of treatment
advocated for intestinal obstruction, including the surgical opera-
tions which are indicated, the first subjects which present them-
selves are—

Diet and medication—The profession is now practically unani-
mous in advising that neither food nor drink should be given by
the mouth during the continuance of acute obstructive svmptoms.
The objection to gastrie alimentation is not merely that there can
be no digestion and no absorption, but that fresh matter is supplied
for decomposition, and that fresh impetus is given to the exhausting
vomiting. In one unreported case of acute obstruction we withheld
food for six days ; the patient recovered showing no marked emacia-
tion as a result of her long fast. There can be no objection to the
administration by the rectum of beef’ peptoids of' peptonized milk
and eges, and of stimulants. The thirst is relieved by gently
injecting one or two pints of warm water into the lower bowel.

It the heart shows signs of flagging, especially if there is a
condition of eollapse similar to that observed in cholera, three to
six ounces of whiskey dissolved in one to two pints of warm saline
solution ecan be thrown by gravity into the cellular tissues,
Hypodermies of ether, frequently repeated, are peculiarly applica-
ble to this condition.  Personally we have not obtained satisfactory
results from the unse of digitalis. Against heart failore, whiskey
is the main stay, and must be pushed to its physiologieal effect.
The rectum may also be used for the absorption of whiskey, but in
this eaze it should be diluted at least six or eight times since aente
inflammation of the mucons membrane has been produced by con-
centrated solutions.

Of opium and belladonna, the two drugs mainly indicated, we
have spoken at length under peritonitis. We think that both
should be given hypodermiecally.
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Strychnia is at times of great service, especially in conditions of
profound nervous shock, and in paretic states of the bowel.  To be
of serviee it must be pushed till its physiological effect is produced.

Purgatives are to be avoided, Stoker! being the only surgeon of
prominence advoeating their use in recent times.

Lavage of the stomach.—This treatment, originally advoeated by
Kiissmaul, has received the highest elinical endorsement. Its effect
is direct and readily understood. It mechanically removes a large
quantity of putrid septic matter which otherwise would be slowly
and laboriously regurgitated by vielent muscular efforts, thus still
further weakening an already debilitated patient. It assists nature
in her eliminative efforts, and almost without exception produces
an immediate improvement in the patient’s condition., Indeed,
there is so great an amelioration of symptoms that this procedure
is utterly condemned by some surgeons as produeing, like opinm, a
seeming improvement not warranted by the condition of the bowel
at the seat of obstruction, and thus leading to a postponement of
operation.

In some cases it produces not only relief, but is abzolutely cura-
tive. Mahnert® reports several cases of cure. Ewven where death
i= inevitable it is produetive of such relief that it may be employed
if nausea and vomiting are well marked. Curschmann® ranks
washing of the stomach next to opinm as a palliative and eurative
agent. Nothnagel! and Gerster® commend this procedure, as do
indeed all surgeons who have fairly tried it.

Either plain water may be used, or normal saline solution, or
mild antiseptic lotions, such as solutions of borie or salievlic aeid.
Sinee there is a patulous condition of the pylorus the weak anti-
septic =olutions are particularly indicated, as by becoming mingled
with the intestinal contents, further fermentation is retarded or
entirely prevented. We believe that these injections should always
be made with hot solutions (106° F.) for reasons given under the
section on enemata. ;

Enemata.—In the use of enemata there is more confidence than

1 Dublin Journ. Med. Se., Nov. 1854.

¢ Memorabil. Teil., March 16, 1589,

3 Therapeut. Monatsh., May, 1880,

i Allgemein. Wien. Med. Zeit., May 7, 1859.
5 N. Y. Med. Journ., May, 1889,
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in all the combined palliative means of treatment. Thongh
peculiarly applicable to eases of intussusception, paralysis is bene-
fited Ly the stimulus thus given to peristalsis, It is asserted that
volvulus miay be untwisted provided the injection is accompanied
by inversion or massage, and even internal strangulation may be
made to vield to the gradual distention of the lower bowel segment,
though elinieal proof in regard to the justice of these claims is
wanting.

In the chronic obstructions dependent upon impacted feces and
upon narrowing in some portion of the colon the use of enemata is
practically the only palliative measure left to the physician,

The method of giving enemata has been described under invagi-
nation.

Even thongh the invagination were seated at the small bowel we
would not hesitate to employ injection as deseribed.  Senn states,
on the basis of experiments resulting fatally upon animals, “ That
the injection of the water bevond the cwecal valve, in the treatment of
intestinal obstruction, must be looked upon in the light of a danger-
ous expedient, and must never be resorted to.” We have repeat-
edly passed water from the anus to the mouth of dogs withont
producing the slightest unfavorable symptoms, exeept in one in-
stance, our first experiment, where water was taken dirvectly from
the tap (52° F.); the dog perizhed after twelve hours, having suf-
fered with tenesmus, and having passed some blood-stained muecous

evacuations, The post-mortem examination showed intense eon-
gestion of the colon,

Battev?! reports a case in which water injected into the anus with
an ordinary syringe entered the stomach and was vomited.

Though the necessity for injections so copious as this rarely arises,
vet there are scattered through medieal literature a sufficient num-
ber of reports to confirm the results of our experiments npon dogs
as to the harmlessness of forcing water past the ileocweeal valve,

There are certain points of cardinal importance to be considered
in making these injections :

1. The liguid must enter the bowel by a graduoal, steady flow.

2. The temperature should not differ greatly from that of the
body.

Atlanta Med. and Suarg. Journ., June, 1874, Medical Record, July 1, 1574.
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3. The pressure should be uniform and long-continuned, starting
at two pounds (an elevation of 4 feet), and, it necessary, gradually
increasing to not over eight pounds (elevation of 16 feet), this is
effected by slowly raising the reservoir,

4. Not over three-quarters of an hour should be spent in
attempting to force the liquid past the seat of constriction.

The danger of rupturing the bowel must not be forgotten. In
any case where beginning mortification is feared, as, for instance,
in intussusception where shreds of necrotie tissue have been dis-
charged, or in cases characterized by acute symptoms which have
lasted for three days or upwards, we think that the danger of
forced injection is so great, and its probable efficacy so limited,
that it should give place to operative procedure.

We have knowledge of three unreported cases in which foreed
injections resulted in rupture of the bowel and speedy death. In
each case these injections were made with the Davidson syringe, and
the amount of force used was undeterminable. There are many
recorded cases where this accident has occurred.!  Under any eir-
emmstances there iz a risk in the employvment of eight pounds of
pressure, thongh experiment has shown us that this is far within
the bursting strain of normal gut. In view of the hundreds of
successful results following this method, or rather very imperfect
attempts at it, we think the physician is justified in taking this
risk in suitable cases, provided preparation is made for an immedi-
ate abdominal section, should symptoms characteristic of’ rupture
of the bowel appear (i e., sudden uniform swelling of the belly,
loss of outline of distended colon, and collapse).

We would particularly protest against frequently repeated small
injections with the Davidson or other pumping syringe.

Each hour diminishes the chances of success. That second and
third efforts have accomplished their objects has been simply be-
cause they were more efficiently made. At the first effort the cir-
enmstances are most favorable for reduction, and the physician is
justified in using more foree and perseverance than at any other time
in the course of the disease. This first attempt should, then, be so
thorough that he can feel assured the method, and not its mode of
application, is at fault.

! Medico-Chirurgical Transactions, 59th volume,
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Electricity—As a means of encouraging peristalsis, eleetricity
has been warmly commended from the time of its general intro-
duetion into the treatment of dizease. How it can effect the me-
chanical forms of obstruction is difficult to understand, yet many
cases of cure are placed to its eredit, It is in paralytic distention,
however, that this treatment has obtained most brilliant results,

Az a type of the resnlts sometimes obtained we quote one case,
given together with several others by Auffret.! The patient had a
history of previous slight attacks of a similar nature; after sev-
eral days of constipation he entered the hospital with great abdom-
inal pain exaggerated by pressure, with meteorism and bilious
vomiting,

Abdominal facies was marked, the thighs were flexed upon the
body, the pain was located about the umbilicus, there was general
meteorism, with dilated intestinal loops clearly outlined through
the parietes. Pulse scarcely perceptible ; temperature subnormal.

The following day all symptoms were exaggerated, and death
seemed immediate and inevitable.

The two poles of a faradic battery were placed one over the ab-
dominal parietes, the other within the rectum. The application
was continued twenty minutes, and was earried to its maximum
intensity, when suddenly the patient experienced a sudden jar
accompanied by a feeling of intestinal displacement. Immediately
free evacunation of gas and fecal masses took place through the
bowel, and the patient rapidly convalesced.

In one of our cases the application of faradism was equally sue-
cessful, A patient suffering from chronic Bright’s disease remained
obstinately constipated for three days, when the abdomen became,
rather suddenly, enormonsly distended ; the patient complained of
intense pain about the umbilicns, and frequently repeated bilious
vomiting set in. In eight hours the distention had reached such
a degree that death from rvespiratory failure was threatened. The
rectal tube, stimulating enemata, large forced enemata had all been
tried in vain.

Before resorting to puncture of the bowel the poles of a powertul
faradic battery were applied, one to the small of the back, the other
to the abdominal muscles. In fifteen minutes there was an enor-

I Mem. sur les Oeclos. Intest., Par., 18285,
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mous discharge of gas followed by several passages of thin yellow
teces.

Both these cases were probably examples of paralytic obstrue-
tion.  Where it is uncertain whether this condition or mechanical
blocking is causing obstructive symptoms we think the application
of the faradie battery should be given a thorough trial, preferably
by a metal electrode carried into the rectum the other pole being
applied to the belly walls. As a means of applying the current
still more dirvectly, Heard" advoecates filling the rectum with saline
solution and introducing the rectal electrode into this,

Perhaps the majority of® physicians utterly distrust electricity as
a curative agent in intestinal obstruction.  This is doubtless owing
to its want of success in cases dependent upon mechanieal canses.
Even that the majority of paralytic obstruetion cases will yield to
its influence cannot be elaimed.  That some do, is indisputable, and
we think that an agent which may do good, which consumes little
time in its application, and which, if unsnecessful, can do no harm,
should be given a fair trial.

Gaseous injecfion.—The injection of air or gas as a means of
locating intestinal obstruction has lately been warmly and nearly
universally commended. Belief in itz greater permeability is
universal, the experiments of Senn, and the statements of Cursch-
mann® and the majority of surgeons being to the effect that the
ileocsecal valve is practically elosed to the upward passage of
water. Mahmnert,* Damsch,* Head,® Crisp,® Bryant,” and many
others have employed air injections in the treatment of’ intussus-
ception. Schuetter advoeates CO,, and Damsch states that a litre
of this will fill the colon to the ileocweal valve without producing
peristalsig, but that it will not pass this valve as readily as will air.

That air or gas injections have frequently been efficient in
removing the canse of obstruction cannot be denied, but as the
pressure is less directly under control, and as in certain cases, the
mechanical benefit of the weight of water seems to be an important

1 Weekly Med. Rev., Aug. 17, 1889,

Loc. cit. ¥ Loc. cit.
Berlin. Klin. Woch., April 15, 1839,

St. Barthol. Hosp. Rept., 1867, II1. 85.

London Laneet, 1847, I. 557,
Brit. Med. Journ., 1884, II. 1801,
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factor in the accomplishment of a cure we do not consider insuffla-
tion so valuable a method of treatment as injection of liquids,

We performed numerous experiments upon dogs, injecting air
from end to end,! and in one instance ligating the cardiac end of
the stomach and injecting, with the idea of discovering how readily
intestinal paralysis from over-distention, and consequent erippling
of the diaphragm could be accomplished. A pressure of four
pounds was as much as we could obtain with the means at hand,
and this continued for three-quarters of an hour, produced but
little more distention than that present when the gas was freely
eructated,

This proved that the eflfect upon respiration and circulation was
abzolutely negative in gaseous injections even when an obstruction
in the upper part of the alimentary eanal was present.

The canse of frequent failure of this method is, as in the em-
ployment of enemata, because of an imperfeet method of applying
it. Any injection into the bowel causes a spasmodie resistance and
effort at extrusion—this is inereased if' the pressure is constantly
varying. Spasm ultimately yields to steady continued pressure,
even though this be very slight. Time and again we have seen
operators fail to pass gas from anus to mouth simply because they
did not recognize the importance of the element of time in over-
coming muscular resistance. The spasmodically contracted muscles
of a fractured thigh, which even the mighty power of windlass and
pulley may fail to overcome, yield in a night to the continued
traction of a few pounds. So the resistant muscular coat of the
bowel may, it the struggle be short and violent, rupture before
yielding, but inevitably relaxes under persistent gentle pressure,

1 As a type of this seriez of experiments the following is given :—
Pup, 30 1bs. purged by buck-thorn the night before. Two grains of morphia
administered hypodermically.
2. P.M. Insufflation begun by means of gas bag. Pressure one and a half
pounds, cirenmference of belly 131 inches.
2.10. Cireumference of belly 14 inches. Colon full as denoted by palpation
and percussion.

2.15. Loud rumbling and rapid inward passage of gas denoting opening of
ilencecal valve ; cirenmference of belly 16 inches.

2.20. Loud rumbling repeated, denoting entrance of gas into stomach, cir-
cnmference of belly 17 inches, '

2.23. Gas belched np at intervals of a few seconds, loud rumbling accom-

panying each ernction.
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Thus with a pressure of a half pound we have, in forty minutes,
passed gas along the entire intestinal tract of a dog.  If obstruction
is to be overcome, the gas must reach the seat of' obstruction, and
it is far safer to accomplizsh this by moderate continued pressure,
continued for thirty or forty minutes, than by rapidly increasing
the pressure, if in five or ten minutes no resnlts seem to follow.
The physician should always have an accurate idea of just how
much pressure is being employed, and for this purpose shonld
attach a mercury manometer to the injection pipe. That this is a
necessary precaution is shown by repeated cases of rupture during
insufflation.'

Our conclusions in regard to insufflation are :

1. It is a valuable means of overcoming acute obstruction in any
part of the alimentary tract, but must rank in order of efficiency
after water injections.

2. The injection should be slow and long continued, the pres-
sure should be evenly maintained and should be indicated by a
manometer,

3. The danger of rupture must be considered in gaseous injec-
tions. '

It seems proper in this connection to discuss two subjects
intimately connected with reetal injection, namely :—
Heat preservation, and
The effeet of intra-abdominal pressure produced by forced
enemata.

At the very first glance it will be clearly seen that the mainte-
nance of bodily heat at the normal point or at least at a temperature
approximating the normal is necessary for the welfare of the patient.
This is very well illustrated by the experiments of Brunton, and
many others including our own, for it was found that lethal doses
of chloral do not produce death if the bodily heat of the drugged
animal be carefully watched after. The maintenance of the normal
temperature in man is far more important than its maintenance in
animals. In the human body every atom of protoplasm is a
sensitive tropical plant, only exposed, except in disease, to the
variation of a very small fraction of a degree in the heat supplied

L Medieo-Chirurgical Trans., 1876, p. 97.
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to it, simply because man’s temperature is constant, whereas in the
dog or other brute the normal temperature is ever varying, now
high, now low. Thus in the dog, the temperature of 12 noon may
he 102.1%; at 12.15, 102.5°; at 12.30 or 12.45, 102°, and by 2
o’clock up to 103°, only to return at 3 to the original number of
degrees, and yet perfect health be present. To express the differ-
ence in a homely simile, man iz a fine chronometer, never varying,
while the dog or rabbit is a Waterbury watch made of cheap and
coarse protoplasm which can only approximate.

We learn therefore, as one of the first and most important points
in the usze of injections in obstruetion, that the water used must be
warm, and that cold water is distinetly harmful. If we remember
that the heat functions of the body are chiefly centred in the ab-
dominal viszcera, and that these viscera ave particularly arranged
by nature in such a way as to be protected from exposure to eold,
we can readily see the importance of this subject. For the pur-
pose of avoiding chilling, the skin, soft tissues, and bones, are
arranged as one impenetrable, non-conducting covering which
neither transmits cold nor heat. Yet some have resorted to ecold
injections without so much as a thought that the patient, already
weakened and exhausted by disease and vomiting, should be eare-
fully protected from cold, particularly in his vital parts,

For the purpose of determining the exact importance of these
precantions, we have made a series of experiments with results
which are well shown in the record given below and which is taken
as a typical example of a number of trials. It will be seen that
the introduction of water as it comes from the tap lowers the
normal bodily heat with great rapidity, and even causes marked
coldness of the belly walls.!

Eeperiment.—Dog, weight 27 pounds. No morphine or ether
used.

11 A. M. Began injecting by hvdrostatic syringe four quarts

of water at 65° Fahr., the pressure being equal to 35
millimeters of mercury, Temperature in the axilla 102°,

! The method of experimentation consisted in the connection of an ordinary
fountain syringe with a Y-shaped tube, one arm of which was attached to a
mercurial manometer, the other to the tube entering the rectum of the animal.
By raising and lowering the bag holding the water the pressure could be varied
at will and the manometer afforded a ready gauge as to the amount of this
pressure,
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11.10 A. M. Belly walls are exceedingly cold, frequent rigors
pass over the body.
11.30 A. M. Vomited contents of stomach and the water which
had been passed through. Axillary temperature now
found to be 99° Fahr., or in other words a fall of 37
in bodily temperature had taken place in about thirty
minutes.  Temperature of the internal viseera must have
been even less than this owing to the direct contact of the
water, for the dog was in a state of collapse and shock,
and seemed almost dead from the cold. The time ocen-
pied in passing the water from anus to mouth was thirty
minutes, the pressure being 35 millimetres. [See trac-
ings. |
Very few persons, even among surgeons, who constantly ope-
rate, have any conception of the decidedly depressant effects which
anesthetics exert upon bodily temperature ; and again, very few
know that the mere stretching ount of the patient upon an opera-
ting table also produces a great loss of heat.  The following experi-
ments performed by us in regard to this point show in a somewhat
startling but nevertheless accurate manner the truth of our asser-
tions, and we have found them to hold good, not only in the
lower animals, but also in man. Thus we have experimentally
determined that it is possible to lower the normal rectal tempera-
ture of the dog as much as from 8° to 10° Fahr. by continuous
etherization for an hour, giving two drachms of ether every five
minutes after the animal has been put thoroughly under the anges-
thetie influence.
These two series of studies on man which follow arve particularly
interesting. In the first series the temperature was taken in the
axilla, and in the second in the rectum.
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SerIEs I.

Mo. | Operation. | Temperature Defore.
1 Anal fistula - a9=
A Carcinoma - . . | O8. 6
3 | Arthritis of knee dar [ 99,1
4 | Arthritis of knes . - . : 08.8
] Barcoma of both testicles i HE.6
6 | Vesical stone 0o
T | Arthritis of knee . 05
8 | Vesieal stone . . Ac by 5.6
9 | Tranmatic epilepsy g J5.1

10 Necrosiz of tibia il 058.5

11 Necrosis of phalanx | 05.2

12 Benal caleulus 5 A e 09.4

13 Nasal sarcoma 5 f 5 084

Temperature after,

0527

95

96 4
95.8
bd. 2
a7.1
94.8
96.4

The average fall of temperature is seen to be over 21° Fahr,,
the greatest fall being 4.4 Fahr,, the least 1.2°,

SErIES 1L

N0, Bex., : Operation. Tﬂ;:rg:;ﬂ'ﬂlure
1 | Adnlt, M. | Necrosis of femur . ap.5"
2 | Adult, F. | Carcinoma of axillary|

| glands o o . @ | 100,15
3 | Adult, M. | Excizion of the knee | Mouth, 99.4
4 | Adult, ¥. | Abscess of abdominal |

‘ walll sty 99.4
5 | Adult, F. | Caries of vertebrae . |Axillary, D8.4
6 | Adult, F. | Carcinoma of breast | ¢ 00,45
7 | Adult, F. | Carcinoma of breast | 98
5 | Adult, M. | Hy pozpadias . et 99.2
) | M., @t. 68 | MeEwen'’s, for de-

[ months. | formity of tibia 99.2

10 | Adult, M. | Neerosis of femur . | Mouth, 95.4

11 i.&rlu'lt, M. | Epithelinm of nose

| | (plastic operation) Axillary, 100.2

12 | M. | Excision of hip . 102

3 I M. Empyema, drainage- |
| ‘ LA b e Axillary, 98.4

— e e —————— e ——

| Tompermtere | o
' zation.
98° |12 hours,
98.5 |1 hour.

Mouth, 97.2 | Short.
98.4 |1 hour.

Axillary, 97 Jaruy

o " tgga sl SEE

95.4 % L

95.3 |3

7.4 | &

Mouth, 98.4 L

Axillary, 99 L

1.0 Ak

i.-’i::i!llary,ﬂ?.ﬁ A

Average fall of temperature 2.32° F, Greatest fall 3.15° Fahr.

Smallest fall 0.8° F.

We find therefore that the present eustom of applying heat to
the patient is closely allied to locking the door after the horse is
stolen, and the results given in these two tables seem at least to
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afford sufficient evidence of the propriety of using external heat
not after, but during anwesthesia.

Since the placing of hot cans about the pat ient during nprrrutinn
is not practicable, the heating apparatus must be in direct connec-
tion with the operating table. This may be accomplished by means
of a galvanized iron water bath made in the form of a ghallow tray,
and of dimensions sufficient to receive the patient.

When this water bath is placed upon an operating table and
filled with water at a temperature of 110° there is no danger of
burning the operator, his assistants, or the patient, but the loss of
bodily heat iz prevented.

Having called attention to the importance of the employvment
of heat it remains for us to utter a word of warning acainst the
use of water at too high a temperature. This, at first sight, seems
absurd y 45 the merest tyro would not injm;t very hot water into the
rectum or use it over the surface of the body, yet it is necessary to
have a moderate degree of heat and no more, for it is as possible
to eanse heat stroke by the use of too hot water as it is to chill the
patient to death by cold injections. The following experiment
shows this very clearly :

Leperiment.—Dog, weight 50 pounds.  Full grown.

Temperature of water injected into bowel 115° I, Pressure of
water 65 millimeters of mereury.

12.27 Axillary temperature 101.1°,

12.35 Began injection,

12.40 Axillary temperature 102°,

12.55 Axillary temperature 105°,

1 Axillary temperature 106°. Marked signs of heat dyspneea.
Belly walls very hot. Vomited water. Time of passing
water through from anus to mouth twenty-five minutes
at a pressure of 65 millimeters,

Having found that water at the temperature of 115° Fahr. pro-
duces symptoms of heat stroke, other experiments were made to
determine the safest temperature in every case, and it was found
that the water should be at about 105° to 108, owing to the fact
that so much of the heat is lost by the slow progress of the water
from the bag to the anus, through the connecting rubber tube, If
the tube be very short the temperature need not be above 103°,
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The following experiment shows very well the advantages of a
moderate temperature :—

Dog, weight 40 pounds. Full grown. Axillary temperature
992°, '

Injected hot water at 1107 1¢. from anus to mouth.

12,16 Began injection ; pressure 15 to 20 mm. He.

12.20 Colon full.

12.24 Belly very distended. Axillary l'{‘lllI}-E'.‘l‘:ltlll'{.' 998°.

12.30 Vomited the water. Axillary temperature 1011°,

12.50 Seems quite well.

It will be seen on glancing at the three typical experiments which
we have given, in which cold, hot, and warm water were used, that
several valuable points appear.  Where cold water was used the
animal was severely chilled, shocked, and in collapse, and although
he was only 27 pounds in weight it took thirty minutes to pass the
liguid through the gut from end to end at a pressure of 35 milli-
meters of mercury. In the instance where the heat was great the
dog was nearly twice as large (50 pounds), and it required only
twenty-five minutes to pass the water through the gut at a pressure
of 65 mm. of mercury. In other words, the increased size of the
dog necessarily called for nearly double the pressure, and twice
the bulk of water, but the heat enabled the liquid to overcome the
muscular resistance which was met with. The heat was, however,
too great, and heat stroke came on.

In the third experiment, the temperature of the water in the
bag was at 110° 17, the dog weighed forty pounds, and only had
a pressure of from 15 to 20 mm. of mercury on the water. Yet in
this case the water passed through, from end to end, in fourteen
minutes without any untoward effects, and the animal enjoyed per-
feet health afterwards. It is evident, therefore, that four things
are worthy of note : 1gt, that the use of cold injections is harmful ;
2d, that they canse resistance on the part of the bowel; 3d, that
very hot water goes through somewhat faster, but causes heat
stroke ; 4th, that moderately warm water passes through very
rapidly and produces no ill effects.

From the results of our studies we would also recommend the
addition of about 1 drachm of common salt to each 8 ounces of
water used, for it was found, when fresh water was employed,
and a post-mortem examination made, that the intestines were

-
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whitened or bleached, and often spasmodically contracted and stif-
fened. The explanation of this is not far to seek. The cirenlation
of a salt solution containing less than the normal quantity of
saline (7 per 1000) eanses an absorption of salts from the sor-
rounding tissues, as is well known to all physiologists, whereas a
solution of greater strength than 7 to 1000 canses an abstraction of
water.

In the consideration of the use of injections in intestinal obstrue-
tions, we at once find ourselves face to face with the question as to
whether the pressure exerted upon the intestinal contents by the
distention of the howel can influence the heart and respiration to
any appreciable extent, and we have carried out a series of' studies
to cover these points, with the result of finding that the distention
of the prim:e vize by an injection as it passes through the abdominal
eavity, has no more effect upon the system in general than the pas-
sage of an inflated tube throngh the centre of a room or box. This
is L-Icm‘l}-' shown by the following tracing obtained by attaching the
carotid artery of a dog to the mercurial manometer and taking a
tracing as the injection was made. The slight changes occurring
in the tracing are such as constantly take place in all experiments,
and are due to arhythmie respiratory movements.

In eases of obstrnction, therefore, there iz no danger in using
injections, for distention of the intestinal wall of brief duration
eannot produce ill effects, at least when due to such a cause. On
the other hand it is true that if the abdominal contents be com-
pressed by liquids outside of the intestines, that is free in the
abdominal cavity, death will take place. This will be seen in the
following experiments and tracings, the lethal result being due to
respiratory failure, produced through pressure exerted on the dia-
phragm whereby exhaustion of the supplementary respiratory
muscles ensued as a result of diaphragmatic paralysis.!

L Sinee making these studies Heinricns has published a series of experiments
made by him of identically the same character as our own, which reach results
of asimilar nature, although performed in the pursuance of a different line of
stody.

See Zeitzchrift fiir Biologie, 1889,

Delbert (Annales de Gynecologie, 18597 has also reached the same resunlts, so
that it may be said that three different researches, performed independently of
one another, are in accord.
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Exrperiment.—Dog, weight T0 pounds.

Passed into the belly, through a small trocar pushed through the
belly wall, a sufficient quantity of warm water to produce complete
distention and finally death. The abdominal muscles first ceased
to act, then the thoracic mnscles failed, and, finally, the cervical
muscles, after a few contractions, gave out,

Post mortem.—The liver and spleen were dirty brown in eolor
and contracted. The intestines were shrivelled, contracted, and
empty, except the duodenum and the jejunum.  There was mode-
rate venous congestion of the omentum and mesentery,

Thinking that the fatal result might be due to the use of a non-
saline fluid, we performed the following test, but found that death
was still the result.

Dog, weight 70 pounds.  Newfoundland pup.

assed into the abdomen warm normal saline fluid in the same
manner as in the last experiment, but death oceurred in the same
way. On section the liver and spleen were normal in color, and
there was no shrinking to be seen. The intestines were somewhat
rigid from contraction of their muscular walls, The trocar had
wounded a bloodvessel in the mesentery of the lower part of the
ilenm, and an extravasation the size of a bean was found at this
point between two mesenteric layers (see tracings),

Abdominal massage.—Hutchinson! has given kneading of the
abdomen under an anwesthetic, and in combination with injections,
high praise as a treatment for intestinal obstruction. He states that
the only cases in which the surgeon is the least likely to regret
having emploved it are those in which peritonitis simulates ob-
struction.

It must not be forgotten that massage is a treatment which is
purely empirieal, that its skilful and judicions application is a
matter of chance in the obscurity which always surrounds these
cazes of obstruetion, and that not only may it be absolutely hurtful
in peritonitis, but may immediately determine a rupture in a greatly
distended and congested loop of gut. It is easy to see how it may
be beneficial in every form of acute obstruction ; but to so apply it
that it necessarily will produce the result desired is an impossibility.

1 Loe. eit.



Tracings showing the primary slight effect of great intra-abdominal pressure,
with ultimate death from respivatory foilure.  Water injected into abdoi-
inal cavilyy.

1. [To face page 104

A AIWA

Mgt |_ PRy S 7 l—;n_"'
1:.5 -l'.-h.q.-.-_q_._-fg.i-_

VA ViYL VAVAN| “ﬂ"\‘k"'\‘f‘lf LYAVAYAV *&"‘-ﬁ-\/‘ﬂ.

A i, Tt

I R itioe

"lﬂd-.-— ;..f_..'f,c. Y 2
AT,

-







,.‘rl .L“.h_ g ot

Iv.

“ VAR “V“}WWWW\‘\M%

u._.ﬁ.-l_

Saganm -#-“’-'-‘ﬁ‘i-"
A - ;1 LLMAM& 7 Frran s

J]lj \\ f“l M U \ ,( JLvie i 11 Wy RVUTINS 1H|1,;Lr--|_ﬂru,.

Juw YAVAVAVAVANEVAVA! P ANAASAAASAN NS

..J.l.,.;..._ . .
g | fv‘:‘ﬁ










VIIIL.

WATAVANAVINIY]

LWK NS A A WV

'1---- -.-4{
F i

IX.

\u"r\uﬁlf'--"rt" AVAVATA 1ﬁ NS ""h"u,.-' v

- TP a..rdc.u.rf
I -
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The use of metallic mercwry—The use of metallic mercury in
obstruetion is certainly rare at the present day. Treves, quoting
Matignon, states that it may be of service in cases of ileus following
fecal accumulation, the metal becoming finely divided and so coating
and penetrating the obstructing mass, that the latter is loosened and
its discharge facilitated. Matignon states that in no instance is
mereurial }.)uismlill;_r produced, that pain and vomiting are quickly
relieved, and that frequently there is a prompt evacuation of the
bowel contents following this treatment, and this after all other
means have been absolutely finitless.  Brown! reports a case of ob-
struction relieved by the administration of seven pounds of metallic
mercury. Head? injected one pound into the rectum of an infant
aged five months suffering from invagination, and by inversion of
the patient attempted to effect reduction. The child recovered,
hut this was not attributed to the mercury,

In spite of Matignon’s assurance as to the innocuousness of this
agent there is reason to believe that its result may be disastrons.
Crisp® assigns death in one instance to the administration of half
an ounce of mercury. Oke! reports a case in which six ounces
caused pouching and resultant gangrene on the proximal side of a
chronie obstruction.

The special application of metallic mereury would seem to be in
cases of fecal impaction where other means have not been sneeessful.

OtHER MEANS OF TREATMENT.— The vectal tube iz of distinet
value in the beginning of paralytic distention. By its action peris-
talsis is excited, and the resistance of the sphincter is overcome.
Thoungh many cases are reported in which it is alleged that the
point of the tube has reached the cwecum, the sharp angularities of
the sigmoid and its free mesenteric attachment are probably insuper-
able obstacles to this. The attempt to reduce an invagination or
volvulus by means of a stift’ tube is not to be commended.

Iee to the abdomen.—The arguments against cold injections also
apply to external application of ice. In the obstruction of sup-
purative peritonitis, however, when the temperature is high, ice

1 Soe. Med. Journ., London, 1853, p. 117.
¢ 5t. Barth. Repts., 15867, I1I. 85.

3 London Lancet, 1847, L. ba7T.

1 Prov, Med. & Surg. Journ., 1852, p. 293.






CHAPTER XII.
SURGICAL TREATMENT OF INTESTINAL OBSTRUGTION.,

Puxcrure oF THE AppoMEN.—This, as a means of giving
relief in excessive tympany, has its most able advocate in the
person of Ogle,! who has gleaned from medical literature positive
proofs of its extensive employment and the great improvements, at
times positive cures, attributable toit. In cases of meteorism suffi-
ciently developed to serionzly embarrass the respiratory functions,
he advoeates one or more punctures into the distended gut by means
of an aspirator or hypodermic needle, and the withdrawal of as
much gas as possible.  This is followed by immediate relief.
Rosenhﬁvhﬁ on a basis of four eases, two of which were cured,
the remainder greatly benefited by this procedure, directs that the
punctures should be made in the most distended part of the abdo-
men, that the needle shonld be entered gently, and that after the
evacuation a few drops of earbolic solution or iodoform oil should
be injected to disinfect the puncture track. He states that this
procedure has never been followed by an infections peritonitis.
Stuckey,® in a case of laparotomy and enterorraphy for gunshot
wound, reduced tympany by a number of minute punctures made
with the point of a lancet ; the patient recovered.

Diemons reported six cases of puncture with suecessful results in
each instance. Unfavorable comments upon this method are, how-
ever, not far to seck. Morris, Bryant, Bristowe, and Curtis all
point out the great danger of fecal extravasation following even a
minute puncture in a dilated bowel, and cite eases in support of
their objection. Curschmann, while warmly advocating punctures,
advises against them in peritonitiz,

We believe that punctures are of distinet service in exeessive and
dangerous tympany. They should be made by means of the hypo-
dermic or fine aspirating needle, and under rigid antiseptic precan-

1 On the Relief of Tympanites by Puncture of the Abdomen, London, 1888,
£ Berlin. Klin. Woeh,, 1583, No. 21. 2 Med. Record, Now. 21, 1885.
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tions. The needle should be driven in with a sudden vielent thrust,
the thumb guarding against too deep penetration ; by this means
there is less danger of the bowel heing pushed before the point of
the instrument rather than being penetrated by it. A fine rod or
wire should be provided for clearing the canal of the needle in case
it becomes blocked. As many punctures should be made as are
necessary for the entive relief of pressorve symptoms. There ecan
be no objection to causing collapse of all the visible bowel eoils.
The lumen of the needle should be flushed out with an antiseptic
solution before withdrawal. If the muoscular coat of the bowel
retains the slightest amount of tonicity the puneture will be imme-
diatelv elosed, since, as the gut contracts, the relative change in
the apening through the various coats at once oceludes the minute
canal.

If the gut iz in a condition of absolute and hopeless paralysis,
then feces may leak through even the minute opening made by an
aspirator needle.  The condition of these cases is, however, nsually
so desperate that it is a question as to whether any means offers the
slightest prospect of hope.  As to the penetration of the gut with a
large sized trocar and canula, the latter being allowed to remain in
place for the evaenation of the intestinal contents, such a procedure
is to be absolutely condemned.

Exterostormy.—Thiz name has been proposed by Curtis for the
operation of securing any portion of’ the small or large intestines to
the abdominal parietes and making an artificial anus. By Nélaton,
who particularly favored it, this procedure when the small intestine
was involved was termed enterotomy, the term colotomy being
applied to the formation of a more or less permanent opening in
the colon.

The operation, when it concerns the small intestine, consists,
briefly, in an ineision commonly placed in the right iliac region,
into which is secured the first distended intestinal coil which pre-
sents by a line of sutures apposing its surface to the entire circum-
ference of the peritonenm about the parietal wound, the skin and
peritonenm lining the two surfaces of which have been previously
united by a eontinuous suture.

The gut is then incised and its contents evacuated, thus establish-
ing an artificial anus,

=
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The mortality of non-malignant cases is, according to Peyrot and
Treves’s tables, 67 per cent,

Curtis' statistics are far more favorable, indeed he is the most
able advocate of this procedure in recent years, and his results go
far to confirm Banks’s prophecy that this is the operation of the
future. In a total of 62 cases, relief’ to the obstruetion was obtained
in 42 (76 per cent.). The mortality was 48.3 per cent., 32 cases
recovering, In 19 of these recovered cases normal passages were
resumed, the recovery thus being complete and definite.  This gives
us then complete recovery, i. e., with closure of the artificial anus,
in 30% per cent., of all eases, and partial recovery, the bowel opening
remaining patulous in a further 21 per cent. Comparing these re-
sults with abdominal seetion we find that the latter operation gives a
mortality, from Ashhurst’s 346 eases, of 69 per cent. Enterostomy
gives then a recovery as complete az the best that can be afforded
by laparotomy in practically the same percentage of cases (31 per
cent., in laparotomy, 30% per cent. in enterostomy). Moreover, it
gives a further percentage of 21 per cent. of partial cures, the
artificial anus persisting.  Of course if' the surgeon takes the view
that death is not more to be dreaded than an artificial anus, so far
as the statistical study goes, he will find little choice between the
operations,  If, however, the life of his patient is the prime object,
enterostomy will be an operation to which he will at times resort,
It has been clearly shown that by relief of pressure obtained by
enterostomy, mtussusception, volvulus, and even internal strangu-
lation may undergo spontaneous cure. It is not from the study of
individual and peculiar cases that the general rules of surgical
procedures are drawn, but rather from conditions and results
observed in the majority of such cases. Hence because exception-
ally a patient perishes after enterostomy from gangrene dependent
upon the constrietion of a band which laparotomy might have
exposed and enabled the surgeon to divide it must not be eon-
eluded that the simpler operation is so imperfect that it should be
utterly rejected. On the contrary, we must recollect that abdominal
section is, in the majority of cases, followed by death ; that ente-
rostomy relieves many cases, which if' subjected to section would

! Med. Record, Sept. 1, 1888,



110 WOUNDS AND OBSTRUCTION OF THE INTESTINES,

surely die, and that exceptional instances are valuable in drawing
conelusions in proportion to their frequency,

We believe that in all eases where the probable cause and seat
of intestinal obstruetion cannot be diagnosed, and where meteorism
is well marked, the surgeon having decided to operate should per-
form enterostomy ; and this is indicated as the preferable operation
still more decidedly if the patient’s cireulation has begun to show
the effect of his malady.

Covroroymy, which we consider under the heading Enterostomy,
is, of’ course, an operation applicable only when either the colon,
sigmoid flexure, or rectum is subject to obstruetion. It is a proce-
dure rarely resorted to exeept for chronie obstruction or for an
acute attack oceurring in the course of the chronie disorder. Yet
both volvalus and invagination may produce sudden obstruetion
at the termination of the large intestine, and may demand for
immediate velief an incigion into the gut. In this case the indica-
tions for enterostomy being plain, the right inguinal incision may
be made with the idea of opening the first prominent loop of small
intestine,  If the ezeeum is dilated, however, the incision should be
made here, as it is found that there is not, as has been claimed, a
regurgitation of feces through the ileo-ciecal valve.

Of colotomy, when the obstruetion is in or about the rectum,
hoth the iliac and lumbar operation have their enthusiastie advo-
ates.

Bryant still warmly recommends the lumbar operation in all
cases complicated by distention, and acute in nature, claiming that
in this condition the procedure he commends is both easier and
safer, and gives, from a statistical study, a greater percentage of
successes,  Batts’s 244 cases of lumbar colotomy give a mortality of
32 per cent. The ingninal operation, however, gives a mortality
of over 50 per cent. Cripps still urges the latter operation, claim-
ing that it is more easily performed, is more likely to snceessfully
open the eolon, and makes a more convenient opening. The in-
guinal operation in addition to its other advantages enables the
surgeon to explore the peritoneal cavity.

The bowel should be drawn down to its full extent to prevent
prolapse, should be sutured to the united skin and peritoneum, and
subsequently should be opened. Or Madyl’s operation may be
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performed, the gut being held in the wound by means of a hard
rubber tube passed transversely across it and through its mesentery ;
the periphery of the gut is then sutured to the parietal peritoneum,
which has previously been satured to the skin.

If there is an idea of subsequently closing this opening a longi-
tudinal inecision is made in the gut. Then when the permeability
of the rectum is re-established the supporting tube is withdrawn
and the bowel spontaneously retracts and closes.  If a permanent
artificial anus is necessary the bowel is cut transversely across, and
sutured in place.

ABDOMINAL SECTION.—By abdominal section, as applied in intes-
tinal obstruction, is meant the formal opening of the abdominal
cavity with the idea of searching for the seat of obstruction and
removing the exciting cause. It iz the ideal operation, since, if
successful, the parts are immediately restored to their normal con-
dition. Ifrom a statistical standpoint, though the proof thns
offered is of little value, section offers practically as favorable
results as expectant treatment. In one table we have the records
of 197 eases of ohstruetion not operated upon, and of which 148
died, giving a mortality of 73.2 per cent., while of the 38 operative
eases 27 died, giving a mortality of 71 per cent, This death rate
eorresponds elogely with that given by Ashhurst in his elaborate
tables.

Even though the statistical study of this subject is of no value
in making a comparison between the results of the operative and
nl}11—<}1alal1lti1‘{r treatment, the fact remains that many cases have
recovered from operation who inevitably would have perished had
expectant treatment been continued. Is there to be contrasted
with this a series of cases which might have undergone spontaneons
resolution, but for the operative interference ?  We think the answer
to this must be, with some reservation, in the negative. With
reservation beeause undoubtedly cases have been lost because of the
surgeon’s desire to do too much, to find and remedy the obstruction
regardless of the patient’s condition. Such patients might have
survived, not by being treated medically, but by being subjected
to a more conservative surgical operation. We think, in acute
cases, the indications for abdominal section are as yet limited.



112 WOUNDS AND OBSTRUCTION OF THE INTESTINES.

They may be formulated by stating that this operation ghould be
performed—

In unreduced invagination in impacted foreign body, in internal
strangulation and in volvulus, if the seat of trouble can be diag-
nosed before operation.

In cases of intestinal obstruction the nature and seat of which
are unknown, if seen early, when the meteorism is not yet devel-
oped and when strength is well preserved.

In peritonitis of all varieties, where there is pus or septic effusion
in the abdominal cavity.

Paralytic distention is, we think, better relieved by multiple pune-
tures, since the shock of a formal section iz liable to increase the
intestinal paralysis even thongh the distention is relieved by inei-
sion. To be sure punctores, execeptionally, result disastrously, but
as death is the rule after section for this condition, we think the
surgeon is justified in first resorting to the least dangerons expedient.

Where in spite of puncture death is steadily approaching with
the symptoms of intestino-peritoneal-septiceemia there should be
no hesitation in opening the abdomen, irrigating its cavity and
evacuating the intestinal contents by small transverse incisions,
these latter to be immediately closed by Lembert sutures,

Where the seat and nature of the obstruction are unknown, a
free median sub-umbilical incigion should be made, and the hand
should at once be carried to the ceeeum. It this part of the bowel
is inflated the obstruction will necessarily be in the large intestine ;
if flaceid and empty, or containing only feces, the small intestine
will have to be searched for the seat of blocking, It is a good
general rule to search for the empty intestinal loops, and trace them
along till the distended part is reached, not only because there is
a probability of thus reaching the seat of obstruction mueh more
quickly, but because handling of the inflated gut is thus avoided.

We think it is important, in all these manipulations, to keep the
gut constantly covered with sheets of rubber dam, and to avoid,
except in case of absolute necessity, withdrawing any large part of
the intestines from the abdominal cavity. Where this is required
hot sponge cloths and rubber sheeting should protect and keep
warm the exposed intestine, If the seat of' obstruction cannot be
readily found, and the operator is hampered for want of room,
there should be no hesitation in enlarging the incision, even earry-
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ing it to the entiform process if' necessity requires, or making a
transverse cut toward one or the other lnmbar region.  We think
that thirty minutes is the extreme limit of time allowable for scarch
if the seat of trouble is difficult to find. Failing in that time the
loop of intestine nearest the occlusion should be secured in the
external wound, and an artificial anus should be formed.

Even though the obstruction is found, it may be discovered that
it cannot be relieved without prolonged and extensive operative
I)l‘ﬂl‘f‘(hll‘?.

The diffienlty may depend upon a great mass of small intestines
bound together by tight adhesions, It may be due to an invagina-
tion =o tightly adherent that disinvagination iz impossible, or a
volvulus which in spite of puncture and reduetion immediately
springs back to its twisted condition, or extensive adhesions of an
old or recent peritonitis—or even if the obstruetion is of such a
nature as to be readily overcome, the bowel may be already
gangrenous,

Under these cirenmstances an artificial anus should be formed.
It may happen, however, that a mass of adherent intestinal coils, say
in the upper part of the ileum, are causing obstruction.  Adhesions
are so tight and extensive that freeing them is obviously hopeless,
An artificial anus formed on the proximal side of this obstruetion
will certainly rezult fatally from inanition. Here, we think, a
lateral anastomosis by bone plates, catgut rings, or by ordinary
rubber drainage tube rings is indicated.

Where the bowel is gangrenous and requirves resection, the con-
tinnity of the canal may be restored by invaginating each end and
closing it by Lembert sutures, then ;:(‘l‘[ﬂl‘llllllfr a lateral anastomo-
gis, or end to end approximation, either by Senn’s method or by
making use of the rubber drainage tube where the catgut or rubber
band is not to be obtained.

It may not be amiss to mention here the method of appesition
by rubber drainage tube rings. 1t is practically identical with that
deseribed by Senn, except that in place of bone plates we use an
ordinary small drainage tube.

As a result of numerous experiments we are convineed that it
has nearly all the advantages of the decalcified bone, and moreover
it is always at hand when the surgeon needs it and can be imme-

diately adjusted to any required size. One year ago we began our
8
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experiments with these rings, since on account of the time required
in the preparation of both Senn’s and Abbe’s plates we believed
they would not be widely used by surgeons. As far as experimen-
tal work: goes, we have demonstrated—

1. That approximation rings each made of a single rubber drain-
age tube produce tight apposition of two apposed bowel loops.

2. That the rings are subsequently discharged per anum without
difficulty.

3. That they can be made and applied in a very few minutes.

4, That the elastic pressure they afford is of distinet advantage.

5. That for end to end invagination by Senn’s modification of
Jobert’s method these rings are satisfactory, but are not so desirable
as Senn’s flat rubber ring.

Gi. That for end to end approximation these rings are well
adapted.

In the construetion of the rings a piece of drainage tube of
appropriate length is cut obliquely across the two ends ; these ends
are then approximated, thus making an oval, and held in place by
catent suture. If a eireular ring is desired the ends are cut off
square,

Finally six sutures armed with needles are secured to the ring,
and it is ready to be placed.!

We have confirmed Senn’s experiments in regard to quicker and
firmer union following searification of the apposed peritoneal sur-
faces, and we believe that this procedure should always precede
approximation. The suture material we have always used in our
intestinal researches is catgut; we think this is least likely to be
followed by perforation, since by its swelling, it entirely fills the
aperture made by the needle, and by its rapid absorption the
seton-like action of the silk thread is avoided.  Although perito-
nitiz from giving way of catgut suture has oecurred, we do not
recall any instance where, experimentally or in actual practice,
this result has followed from ulceration along the track of the
suture.

1 As one typical of a series of experiments we give the following :—

June 14, 89, Pup. aet. 7 mo., wt. 20 pounds.

Etherized, belly opened, gut cut, lateral anastomosis by means of two rings
made of ordinary draivage tube. Two rings passed, one on third and one on
fifth day. Remained in perfect health for several wonths., Was then lost
sight of.
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If catgut is used it must be strong and aseptic. The surgeon
shonld lml'si.]““]]}' prepare his suture material in these eases—first,
testing its strength, then subjecting it to the ordinary processes,
with every attention to eleanliness and thoroughness. Corrosive
sublimate or carbolic acid may be added to the absolute aleohol in
which it is finally stored. Firm adhesion can be expected in eigh-
teen to thirty-six hours, and the catgut never yields before that
time. It is true that silk knots are less likely to slip than those
of catgut, still, as this is a matter of nicety of manipulation on
the part of the surgeon, it does not constitute an insuperable objee-
tion to the use of catgut.

Sinee the {;»ri;_r;iua]. unpnblished experiments performed by us
with the rubber ring as a means of producing implantation and
anastomosis, Brokaw! has deseribed practically the same means of
accomplishing this object. He directs that the ring shall be made
by passing a catgut strand through the Inmina of several small see-
tions of drainage tube. As the eatgnt is softened the ring hreaks
into its several small portions, and is discharged. He deseribes
by this method, implantation and approximation, with suecessful
experimental vesult. In place of =ix ligatures he uses but four.
Senn and other experimenters state that this is a sufficient number.
We have, however, so frequently been compelled to place reinforcing
sutures to prevent eversion of a portion of the wound edge when
fonr sutures were used that, as a routine, we have been in the habit
of employing the two extra ones as deseribed,

The technique of approximation and implantation methods has
been so recently and fully deseribed in enrrent medical literature,
that a minute detailed description seems superfluous.

Senn’s modifications of much older methods are practically the
operations of the day. The intestinal anastomosis of Maisonmenve,
the end to end suture of' Gély, Jobert, Lembert, Czerny, all bril-
liant operations and erowned with many suecesses, must yield to the
quicker, safer, and equally efficient procedures of a later date.

The importance of the clement of time has long been recognized
in these abdominal operations. It was partly this which led Denans
to propose his three suture rings, two placed each some little distance
within an end of the divided bowel, the third arranged so that these

1 Med. News, Nov. 30, 1589,
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two were clamped together, approximating the serous coats. This
method elosely resembles the modern end to end approximation.
Baudens, somewhat later (1840), devised a still more ingenious
method.” Into the lower extremity of the eut bowel, two lines
deep, he placed a metal ring, concave and furrowed upon its outer
surface, to receive and hold an elastic ring.  This elastic ring was
placed in the upper bowel segment, three lines deep, the edges of the
bowel being folded in over it.  The upper ring was then stretched
over the lower, thus producing and holding in place a loeal invagi-
nation. He operated npon animals, using this method with sue-
cesstul results,

Whether the rubber rings and decaleified bone plates prepared
by Senn, the segmented rubber tubes of Brokaw, the catgut rings
ot Abbe, the catgut plates and mats of Davis, or the rubber tube
prepared by ourselves be used, the operative procedures are practi-
cally the zame.

Lateral apposition.—In these operations two portions of the gut,
or the gut and a hollow viseus, having been arranged side by side,
z0 that they both pass in the same general direction, are opened,
each upon its convex apposed surface, An approximating ring,
with sutures attached, is passed into the bowel, and arranged so that
it surrounds the opening ; the sutures are then passed through the
gut wall from within ontward. When both plates are in position
by tying the corresponding sutures of the two plates together, the
openings are fixed to each other, and a false passage is established.

This appreximation may be strengthened by a few Lembert
sutures placed peripherally.

End to end approvimation—This is performed by passing two
rubber rings, each respectively within the lumen of the upper and
lower bowel segment. The rings are placed a fourth of an inch
from the cut extremities, then allowing the latter to be somewhat
invaginated. The sutures are passed through the bowel walls and
tied each with its fellow of the opposite ring.  Around the whole
is placed the continnous Lembert suture of fine eatgut.

Nenn’s modifieation of Jobert’s invagination—In performing this
operation it is necessary to know which is the upper and which the
lower bowel segment since invagination made in the wrong diree-
tion might result disastrously. With the idea of determining this
we made many experiments with Nothnagel test, but in every case
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were disappointed, the peristalsis produced by the saline either
remaining local, or becoming diffused so slowly that it was impos-
sible to distinguish it from the vermicular motion taking place in
other parts of the bowel. As Nothnagel himself now denics the
existence of reversed peristalsis, we are at a loss to account for
the abundant corroborative testimony his first observations have
received. Iven by means of electric cunrrents we were unable to
inaugurate peristaltic waves so distinet by their direction as to be
of practical service. The oblique attachment of the mesentery
from above downward and from left to right will aect as a guide
if the bowels are normally placed, but this is o frequently not the
ease that a careful tracing of the intestine to seek the duodenum or
the ileo-cecal valve may be necessary.

If this is necessary we would recommend a procedure suggested
by Bulteau,! namely, passing through the mesentery, first, a white
suture, then an inch removed in the dirvection of the search, one
of different color. We have seen much time lost from the operator
being rmluin?d, after having found the ileocsecal valve, to labor-
iously retrace his steps to discover in which direction he had been
travelling.

The direction of the intestinal canal having been decided upon,
the upper bowel or intussusceptum receives into its lumen a rubber
band one-third inch wide, turned in the form of a ring, and secured
with catgut sutures. To this band the et border of the gut is
secured by a continued suture, thus preventing eversion of mucous
membrane. Two catgut sutures each threaded with two needles
are then passed from within outward through the upper portion of
the rubber ring and the gut wall, the one not far from the mesen-
teric attachment, the other on the opposite convex side of the howel.
These needles arve then passed, at corresponding points of the lower
gut end and about a third of an inch from the margin, through all
the coats but the mucous ; by gently drawing on these sutures, and
turning in the edges of the lower segment invagination is accom-
plished so completely, that Senn states no reinforeing sutures are
NECESSATY.

In circular enterorraphy or end to end approximation or invagi-
nation, great attention must be paid to the mesenterie attachment

L D 1'0Ocelns. Intest., Par. 1878,
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of the gut, not only becanse this is the only part of the bowel
circumference uncovered by peritoneum, but because the constant
traction by the mesentery is execedingly likely to destroy the close
appmximhtinn at this point; therefore most operators arve careful
to place sutures in this region with great accuracy. The perito-
neum should be neatly brought together by additional stitches in
cases of enterorraphy, or strengthened by the placing of one or two
extra threads where the other operations are performed.

Tmplantation.—Ileo-colostomy for obstruetions about the ileo-
ciecal valve is best performed by this method.  The bowel having
been divided, and the distal end washed out, invaginated and
sutured so that it is tightly and permanently closed, the proximal
end is lined with a rubber ring and transfixed with sutures, as in
ase of invagination.  An incision of size appropriate to receive
the ilenm is then made in the colon. The sutures are passed
through all but the mucons coat of the latter, and by traction upon
them the ileum is invaginated into the large intestine. Brokaw
has proposed to modify this operation by placing one ring in the
colon, the other in the ileum, and bringing the bowel together by
tying the corresponding sutures of the two rings together. We
have not vet had an opportunity of trying this modification, but
theorvetically cannot see itz value, the ordinary procedure being
rapidly executed and giving perfect resnlts.  In case section of the
bowel is not indicated, ileo-colostomy by lateral apposition by means
of rubber rings or plates can, of course, be performed.

It must be borne in mind that all traumatism of the bowel
operative or otherwise iz followed by local paralysis, and that this
is liable to oceazion temporary obstruction, The paralysis is purely
conservative in its action and allows of fixation of the bowel till
exudation and plastic adhesion has to an extent guarded against
the danger of extravasation. The practical deduction from this is
that absolutely nothing should be given by the mouth till this
paralysis and obstruction has yielded. Thirst can be relieved by
the rectum, (see Treatment of Obstruetion) and medication can be
administered subeutancously.

Senn’s suggestions in regard to strengthening the line of suture
by omental grafts were so striking that we at once proceeded to
experiment upon the subject. There is certainly no doubt of the
quick union which forms between transplanted flaps and the inme-
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diate environment of a line of suture, especially after searification
of the latter. We have seen flaps so closely adherent in fonr days
that their removal was difficult and was attended with bleeding,
Our experiments show, however, that these flaps are more com-
monly followed by extensive adhesions than where no such rein-
forcement is emploved. This seemed so constant in our ordinary
suture experiments that we made one observation with the sole
purpose of determining the point.

Experiment.—Dog, weight 27 lbs.  Etherized ; convexity of
small intestine seared with red hot iron in three spots, each two
inches apart. Each burn was half an inch long and one-sixth
inch wide. Middle burn covered with omental flap overlapping it
one-fourth inch, seeured by four fine catgut sutures, IKilled in one
week. Omentum adherent to all points of burning. Readily
stripped from areas not grafted. Impossible to strip omentum
from graft area without injuring gut. This part of gut together
with its adherent omentum glued tightly to parietal ineision.

It would thus seem that omental grafis arve of distinet value when
there is fear of perforation through either lack of vitality in the
bowel wall, or distrust in the method or manner of suture, but
that as a disadvantage this methoed is followed by tight and exten-
sive adhesions.

One more point must be considered in certain operations done to
restore the continuity of the alimentary canal. Page' and other
operators have lost their patients in gastro-enterostomy through
physiologically excluding the greater part of the small intestine,
the loop hooked up for attachment to the stomach belonging to the
lower part of the ilenam rather than the upper part of the jejunum.
In these cases the direction to seize the first presenting loop is
unsafe—there should be a eareful search for the upper part of the
jejunum, the fixed duodennm being a safe and sure guide to this
part of the howel,

We believe the ereater majority of abdominal surgeons now use
for irrigation simply hot distilled water. We have in another place
given our reasons for believing that the normal saline solution is
to be preferred. Against the use of antiseptic solutions strong
objections can be urged. If used in eflicient strengths they are

1 London Lancet, Mar. 18, 1889,
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distinetly irrvitating locally, and are liable to be followed by systemic
poisoning. Even in weak solation, used as they are in large quan-
tities, dangerons symptoms have resulted, Thus Gelli' reports
three casés where 5ks5 bichloride solution was followed by the
appearance of toxic symptoms,

As a result of intra-abdominal injection it has been found that
the usnally dehydrated blood absorbs at first the injected liguid
with the greatest rapidity; but that soon becoming fully hydrated
absorption absolutely ceases and poisonous injections may be given
freely in so far as the systemic effect is concerned.  The practical
bearing of this is obvious. If the surgeon wishes to use antiseptics
in the peritoneal cavity this can be safely done provided the cavity
has been previously flushed with water or saline solution. It wonld
seem then that the following conelusions may be drawn :—

1. Where there is great tympany threatening life, and there is
reason to believe that this is due to a paretic state of the bowel
only, puncture and aspiration of gas under antiseptic precaution
may be both palliative and curative. Certain cases of chronie
obstruction are also benefited by this procedure, If the bowel con-
tracts the punecture is immediately closed ; where paralysis is abso-
lute, however, leakage of feees may oceur,

2. Enterorraphy is indicated in cases of acute obstruction where
tympany is marked, the vital powers are greatly enfeebled, and
both the seat and nature of obstruction are unknown. When the
obstruetion is in the colon the opening should be into the large gut.
This method is both palliative and curative, relief of pressure being
frequently followed by spontaneous restoration of the continuity of
the intestinal tract.

3. Abdominal section is indicated where the abdomen is soft, the
patient’s condition fairly good, particularly if the seat and nature
of obstruetion are indicated. The inecision should be free, and the
operation should very exceptionally last over thirty minutes.  Diffi-
cult and prolonged operations must give place to formation of an
artificial anus, resection followed by end to end suture being totally
unjustifiable.  If the patient’s condition permits apposition, im-
plantation or invagination operations may be performed.

4, Transplantation of omental flaps is followed by more extensive

I Annal de Obstetricia e Genecol., Nos. 6-7.
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adhesions than where this procedure is not adopted.  If antiseptic
il"l'ig:i.t-iun is used the abdominal cavity should be previonsly flushed
with sterile water or saline solution.

CompricaTions.—We would finally call attention to two eom-
plications attendant upon abdominal surgery, and which should be
eongidered in all cases by the operator,
~ The first is sudden syneope, which may run directly into death.
Thig, though rarve, has been frequently obzerved. It is no doubt
the cause of a number of deaths placed to the credit of ether or
chloroform. By private communiecation we have knowledge of two
such eases.  I'rom a letter deseribing one we quote :—

“Spaniard, man st. sixty-five, serotal hernia of years’ standing
retained by truss, Truss being broken patient worked without it
and hernia came down. Redueced, and man put to bed. Refused
to stay there, feeling perfectly well. Gut again incarcerated.
Examination revealed a large serotal rupture not tightly incarce-
rated, and showing no signs of inflammation or serious trouble.
Taxis was resorted to, and after a little manipulation the hernia
was much smaller, when suddenly the patient moaned as if in pain,
and apparently fainted. Examination showed that the faint was in
reality the sleep of death. No autopsy was allowed.” Of course
in this case an injury to the gut was possible, thongh not probable,
These deaths are commonly aseribed to eardiac inhibition. Had
even a few whiffs of ether been given in this case the anwmsthetic
would undoubtedly have been considered as the cause of the fatal
termination.

The second complication, common in all surgical operations, but
particularly so in abdominal work, is pnenmonia. This has fre-
quently cansed death where the operation was perfectly suecessful,
and has followed the latter by weeks or even months.  Both septie
and aseptie intra-abdominal operations are thus complicated. The
most obvious explanation would seem to be that it is an embolic
process, vet this is far from proven.

The knowledge that this inflammation is liable to develop should
lead the surgeon to avoid every possible exeiting canse, and to be
ever watchful for its earliest symptoms that the treatment may be
inaugurated before the disease is fairly established.



CHAPTER XIII.
WOUNDS OF THE INTESTINES,

Guxsaor Wousps oF THE INTESTINES.—As in the ease of
gunshot injuries of other parts, when a bullet traverses the ab-
dominal cavity, it produces a lesion which partakes of the nature of
a lacerated and contused wound. The peculiarity of shot wounds,
when invading this portion of the body, lies in the enormous pene-
trating power of the modern bullet, and in the close crowding of
the abdominal space with vital organs.  The rifle bullet, if it pene-
trates the abdominal cavity, almost certainly produces extensive
visceral laceration. This is in marked econtrast with the musket
balls of the early part of the century. Thuns Larrey and Baudens
deseribe abdominal wounds in which the bullet has carried a pouch
of undershirt before it into the peritoneal cavity ; by pulling upon
this garment the bullet was withdrawn, not having passed throngh
the fabric. The conical shape of the modern bullet also has a
distinet bearing upon the extent of the injury, since a small ball
twisted sideways may inflict a lavger and more dangerons wound
than a heavier ball passing point first. As a matter of fact, how-
ever, it is impossible to determine how extensively a penetrating
gunshot wounds the viscera, since the latter are not fixed in posi-
tion, and a small ball passing parallel to the long axis of a bowel
]unp may tear an l}]wlﬁllg into it two or three inches in ]ﬂllgﬂl.

In the United States Army the standard rifle carries a ball
fac inch in diameter, and weighing 500 grains. It is pro-
pelled by 70 grains of powder. Abdominal wounds inflicted by
this weapon are now exceedingly rare, and would necessarily be
attended with a very great mortality. In the Civil War the bullet
used weighed 500 grains, and was half an inch in diameter. It
seems searcely possible that this large elongated mass of lead, driven
through and through the peritoneal cavity, conld escape inflicting
mortal wounds, yet that this has happened is attested by the Sur-
geon-Gieneral’s report.  Such injuries are obviously not to be
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classed with those occurring in eivil practice, where the diameter
of the ball is frequently but %% inch, and its weight 60 grains.
Much larger balls are used, #2; calibre perhaps being the common
size. We have in our tables instanees of No. 38 and No. 44 re-
volvers having been used at close range.  These would, of course,
inflict as muoch injury as the rifle ball,

The first thing to consider in dealing with gunshot wounds of
the abdomen is as to whether or not the bullet has pierced the
parietal peritonenm, This, which wonld seem an easy problem at
first glance, is in reality one which is difficult to solve. We have
seen two penetrating gunshot wounds, inflicted by a %2 ball, and
from which the patient shortly perished, thwart every effort of the
operator to follow with the finger or probe the course of the vul-
nerating body. TIn experimental work upon dogs we have in the
majority of instances not succeeded in passing a probe along the
track of the ball into the peritoneal eavity.

In deciding as to penetration, certain facts will materially aid
the surgeon. First must be considered the size and length of the
cartridge. A Flobert cap or a 22 short, may not have sufficient
force to penetrate the clothing and the abdominal wall ; the bullet
of a larger cartridge will almost certainly penetrate if its course is
straight.

The distance from which the ball was fired, the divection from
which it ecame, the position of the wounded man when struek, arve
all important matters, The possibility of the ball being deflected
by a button or by any foreign body in the pocket, or, after it has
penetrated into the body, by bony prominences, must also be con-
sidered. McGraw claims that balls are not deflected by soft parts,
but against this is the record of well authenticated cases.  In our
own experiments (20 in number), the ball was deflected in but one
instance. It was fired from a distance of ten feet, in a direction
downward, and at right angles to the long axis of the dog. It
passed in (calibre 22) upon the left side, half an inch below the
rib margin, and one and a half' inches to the left of the nipple line.
I't perforated the eolon, made four wounds in the ilenm, two in the
ezecum, and lodged in the pelvis of the right side, a deflection of
fully four inches. It struck asainst no bony part, nor were there
hardened feces which might have turned it from its course. This
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positive evidenece ig, of course, far more conelusive than many nega-
tive experiments,

As a rule, and as general in application as the one which states
that all pénetrating wounds of this class are attended with visceral
injury, it may be stated that the course of the bullet is a straight
one. The application of this rule would be of very great practical
value to surgeons, but for one eircumstance, To determine the
track of the hall the surgeon must know the direction from which
it was fired, and the exact position of the wonnded person when
struck. This information, in the majority of cases, cannot be ob-
tained.  We can determine that the injury was inflicted from in
front, or from the side, but rarely can eye-witnesses or the patient
himself tell us whether or not he was rising from his chair, was
stooping forward, was twisted sideways, was running, or was mak-
ing any vielent muscular effort. The shape of the wound some-
times sngoests the direction from which the ball has come, the
surface impact making either a clear cut hole or a grooved or con-
tused track, depending upon whether the ball is received from the
front or strikes obliguely.

It may generally be accepted for granted that a ball from any
revolver, with greater penetrating power than that given from the
22 short cartridge, which has struek the abdomen squarely from
the front, has penetrated into the peritoneal cavity. As positive
knowledge upon this point is of cardinal importance, the value
of the information thus gained constitutes a sufficient excuse for
both probing and digital exploration under rigid antiseptic precau-
tions. If, after this method of examination, the surgeon is still
in the dark, we can see no objection to earefully following up the
ball track by incisions. In case of non-penetration the original
wound has not been seriously complicated.  If the abdominal cavity
iz entered, the surgeon’s finger arrives at the point where the signs
of serious visceral wounds are most likely to be manifested.

The diagnosis of penetration having been made the question as
to whether or not serious visceral lesions have resulted becomes
one of prime importance. In every one of our experiments a
penetrating gunshot wound was followed by wound of the ab-
dominal contents. In our appended tables but four cases were,
upon section, found to have no internal injury,

When we speak of the abdominal cavity it must be borne in mind
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that this space is absolutely and entirely filled with important organs,
There are no interstices or spaces in which nothing is placed.  Fach
viscus is aceurately packed, and is kept in close apposition under
alterations in size, by the ever changing tension of the belly walls,
Hence even the slightest penetration of the peritoneal cavity, by a
missile travelling with the velocity of a bullet, will almost certainly
result in injury to the contained organs., It can be assumed, then,
as a working rule, that every penetrating wound of the abdomen
has produced more or less serious visceral lesion, On the basis
that certain cases which recover withont serions symptoms after
penetrating or perforating gunshot wounds of the belly recover,
because there are no visceral lesions, the percentage of wounds
entering the abdominal eavity without wounding the viscera is fre-
quently stated to be ten in the hundred. We shall presently show
that statistics founded upon this estimation are not reliable, since
patients do frequently recover from these injuries even though
there may have been multiple and extensive visceral lesions. Our
own figures show that the percentage of penetration without
vizceral wound is about 3% per cent.

As a second proposition it may be stated that the lesion inflicted
by a penetrating gunshot wound of the abdomen, especially if' the
ball has passed through and through, is multiple.

Sinee it is especially with intestinal wounds that we have to deal
in this paper, it is next in order to study the pathological changes
which oeccur in a portion of the gut lacerated by a pistol ball.
The first effect is to produce a loeal spasm, so marked that Bau-
dens! used it in his digital intra-abdominal search, as a diagnostic
point. TImmediately, consequent upon musenlar contraction, there
is an eversion of the loose mucous coat of the bowel, sufficient to
entirely ceclude even comparatively large wonnds,  Following the
spasmaodic contraction the involved portion of the gut becomes
paretie, absolutely losing all peristaltic motion. Beck?® observes
that in his vivisection experiments, so long as the healing can be
delayed by peristalsis the animal instinetively refuses all food.
This paralysis is not so absolute but that purgatives, or even the
irritation of the ordinary ingesta may overcome it. It is sufficient,

1 ('Iiniqluu des Plaies d'Armes & Fen.
2 Behinszwunden, Heidelberz, 1349,



126 WOURDS AND OBSTRUCTION OF THE INTESTINES,

however, to splint small wounds until they can be tightly closed in
the further process ot healing,. :

The next step in the process is the effusion and organization of
plastic Iymph. This may simply envelop the seat of trauma, or,
and this is much more common, may serve as an organizable glue
for the purpose of tightly apposing healthy omentum or peritoneal
surface to the bhowel wound temporarily closed by prolapsed mucous
membrane. At times the omentum enters as a cork throngh the
wound into the bowel lumen, and iz secured in this position by
rapid adhesive inflammation. The opening is frequently closed by
neighboring intestinal loops which act as temporary oceluders,
Subsequent cieatrization of the effused plastic Iymph accomplishes
the permanent healing of bowel wounds. DBy the constant peri-
stalsis adhesions may subsequently be drawn out into bands; more
frequently they entirely disappear. Jobert claimed that, although
the musenlar contraction and mucons membrane prolapse prevented
the escape of feces, gas nearly always passed out through a bowel
wound, and by the immediate resultant tympany gave rise to a
pathogenic symptom of this form of injury. It is recognized now
that the elosing which nature spontaneously effects is sufficient to
retain both gas and feces. Iven though the latter escape in small
quantity there is still a method of cure. By plastic inflammation
the extravasation can be shut off from the general peritoneal cavity,
and the resnltant abscess may gradually work its way to the surface,
eenerally through the track of the wounding body.

Although it is true that even very small wounds may be followed
by fecal extravasation, it should be well recognized that this com-
plication is an exception rather than a rule. Even though the
intestinal walls be torn, since there is in reality no ecavity into
which the bowel contents can be poured there is no natural ten-
dency for extravasation to take place. If the bowels are inflated
with gas, this, diffusing itself in all divections, may ereate space by
passing into the general peritoneal eavity and pushing out the
abdominal walls. Consequently when there is escape of intestinal
gas, this is, as a rule, followed by fecal extravasation. This acei-
dent is of course far more likely to oceur if the bowels are full.

Vastin! mentions a case where the bowel was completely torn
across in two places, yet there was no fecal extravasation.  Archer®

! Craiz. Frane de Cherin, 1888, 2 N. Y. Med. Jour., vol. 15, p. 215.
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reports an instance where, through a two-inch wound of the stomach
the patient’s dinner was discharged, a portion passing into the
general peritoneal cavity. Nine days later there was suppuration
in the groin.  On evacnation of the abseess, pus and eabbage were
discharged. The patient recovered.

The natural tendency of extravasation is to escape through the
external wound, since in this direction only is the space not already
filled. Guthrie notes this, and states that when the visceral con-
tents are poured out through a small external wound, the latter
should be enlarged, the gut wound being sutured.

As a result of extensive extravasation, excepting when the
external wound gives free exit, a fatal peritonitis is nearly always
developed. This is the most dreaded of all complications and ter-
minates with the life of the patient in from twenty to forty-eight
hours, It is not, however, the general, or even the usual result of
abdominal gunshot wounds. In a record of 127 cases we found
fecal extravasation mentioned in but 16 instances, giving a ratio of
12 per cent.

A very frequent complication, and one which is responsible for
the great majority of deaths oceurring very shortly after the wound,
is internal bleeding. We found, in our experiments, that sixty
per cent. of the dogs shot through the belly died within the hour
of hemorrhage, or would have died had not the bleeding points
been secured.

In our statisticz we find thirty-three per cent. of eases in which
internal bleeding was a-grave complication.  We know of no source
from which may be determined the number of fatal eazes due to this
cause. Ewven in surgical war records, complete in other respects, the
whole number lost in battle is simply classed as killed. As seen,
abdominal hemorrhage results fatally in a few hours. It is impos-
sible to say how great a proportion perish from the wounding of
important bloodvessels.

It is claimed by many surgeons that the shock, which is such
a frequent complication of intestinal wounds, is never present,
except as a symptom of internal bleeding. This view cannot
stand under careful examination, since there are many cases re-
ported in which subsequent examination showed there was no
bleeding, and yet in which shock was so profound as to threaten
death. The symptoms of hemorrhage into the abdominal cavity
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do not differ from those dependent on bleeding in any other part of
the body. The same disorders of respiration, of sensation, and of
heart action, are to be noted. In addition there are certain local
signs which are of great value to the surgeon. Increasing dulness
of the flanks, with deepening shock, particularly if associated with
the desire to urinate frequently, would be almost pathognomonic of
this complication.

To this bladder condition Baudens has called attention, stating

that when there is much blood gravitating into the pelvis, there is
a constant insupportable desire to urinate, due to the mechanical
pressure.  Of course if the hemorrhage be slicht in amount it
may be entirely cireumseribed, ultimately being either absorbed,
or breaking down, and discharging as an abscess. Where the
bleeding is free it inevitably gravitates into the pelvis and dependent
parts. :
Shock is a condition which very commonly accompanies intes-
tinal wounds; some surgeons consider it of diagnostic value, the
amount of shock denoting the intensity of intra-abdominal injury.
That patients, suffering from gunshot wound of the abdomen, are
profoundly shocked, or even ecollapsed, from the very beginning,
cannot be doubted, but it is found that this condition depends more
upon individual peculiarities than the actual amount of injury, and
that it is impossible to differentiate these svmptoms from those
characterizing bleeding. Our tables show many instances of most
extensive wounds, where the shock was slight or wanting, and we
have repeatedly seen burly men suffering from a light flesh wound,
exhibit temporarily, all the symptoms of profound shock.

It is most important to determine whether the patient suffers
from shock or internal bleeding, since the treatment for bleeding
is immediate operation, while the treatment for shock is, of course,
quite the reverse. It is certainly true that many of the eases, in
which shoek has been most profound, have been found to be suffer-
ing from internal hemorrhage ; where the shock is prolonged and
steadily deepening, even in the absence of other symptoms it is
perhaps safest to act as though a diagnosis of hemorrhage had
been made,

We think we have discovered a means by which this differentia-
tion possibly may be determined, not under all circumstanees, it is
true, but with sufficient frequency to be of value to the surgeon.
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The effect of rapid or prolonged hemorrhage upon the compogition
of the blood is well known ; such patients will be found to exhibit
deficient hazmoglobin, and the corpuscular count will be low.  We
have made several observations on the human to determine whether
or not this condition is sufficiently constant to be of clinical value.
We find that, with certain limitations, the percentage of hzemoglobin
is a fairly aceurate guide as to the amount of blood lost.  This test
may be made in two minutes. Of course it is impossible to know
what the normal for each individual may be. Slight variations
will be of no consequence, but serious bleeding so profoundly
affects the blood that the hemoglobin will neceszarily show a dimi-
nution far below the line of individual peeuliarity. Thus, in case
of tumor in the neck, upon which an operation was performed, and
in which there was much bleeding, the symptoms of hemorrhage
were slightly marked, heemoglobin count giving seventy-five per:
cent. In a ecase struck by a locomotive, and very profoundly
shocked, temperature 96, pulse 138, the hemoglobin was over 100,
In a case lacerated by car wheels, the right leg and arm having
been torn off, and in which it was alleged there had been no bleed-
ing, there was thirty-eight per cent. of hzemoglobin, showing that
the statements of those around this patient were not true,

The only instance where this test failed was in a case of severe
shock from spinal injury. The temperature was 962, the pulse 80,
the respiration 30. The man was very pale. Capillaries seemed
empty, there was much difficulty in obtaining blood. Haemoglobin
seventy-eight per cent. In this case other symptoms sufficiently
exeluded severe hemorrhage.

In instances where patients suffering from abdominal wounds
exhibit the characteristic symptoms of either hemorrhage or shock,
we think the hemoglobinometer may aid in determining which of
the two conditions is really present.

Dragxosis,—We have alluded to the difficulty of determining
whether or not a ball has penetrated the abdominal cavity. The
question of deciding as to the presence of one or more severe lesions
of the abdominal contents is still more complicated.

As a general rule it is safe to assume that such lesions have
occurred, but it is of extreme importance to the patient to be able

to recognize the exceptions. To those who hold that visceral injury
9
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is necessarily accompanied by shock, the distinetion would be easy,
but to the modern surgeon experienced in these cases or well read
in the literature of to-day, a diagnosis is impossible.

Certain symptoms are classical, as characterizing bowel lesions.
Either fecal extravasation or the eseape of gas throngh the external
wound would positively denote that the alimentary tract had been
opened, but in the absence of these two signs, and they are both as
a rule absent, there is absolutely nothing which can be always relied
upon in making a diagnosis of this injory.,

It is true that bloody vomit suggests a wound in the stomach,
yvet we know the symptoms may oceur, although the stomach has
not been opened. Thus a ball may produce simply a contusion,
with the resultant rupture of bloodvessels of the mucous membrane
and hmmatemesis ; the same is true in regard to the evacuation
of blood from the bowels.

Blood in the passages is extremely suggestive of a wound of the
large intestine, if" this blood be partially digested it has been proba-
bly effused from the small intestine, yet thiz symptom may be
present without penetration of the bowel, and may be absent though
there be multiple lesions of the digestive tube.

Prompt meteorism was considered by older surgeons to be of
peculiar value in making a diagnosis. Jobert aseribed this phe-
nomenon to the escape of intestinal gas from the bowel wound.
This is not reliable, since many cases may run to a fatal termina-
tion and never exhibit this symptom ; and simple contusion of the
belly walls often produces extreme distention. Though as a general
rule it is true that the belly does become tympanitic after pene-
trating wounds, it is due more commonly to intestinal paralysis,
than to eseape of gas into the general peritoneal eavity.

The direction of the ball, the shape of the orifice, the wound of
exit, if’ it is present, the presence of blood in vomit or feces, the
position of the patient when injured, the constitutional condition,
pain, all must be carefully examined into, as all these points con-
tribute to a diagnosis. Ewven after a most extensive examination
of symptoms, however, it must be confessed that there is but one
way to determine the presence or absence of bowel wounds, and
that is by opening the abdominal walls and zearching with eve
and finger. Stimson says that exploration is justifiable in every
case of doubtful penetration. Baudens advises searching for the
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wound. Chauvel states that every penetrating wound of the ab-
domen by weapon of small ealibre, with probable vaseular or
visceral lesions, requires exploratory examination of the wound.

Baudens states that the intestinal wonnds are almost always seated
behind the abdominal opening ; hence, if’ there is any injury to the
gul, enlargement of the peritoneal wonnd will probably suceessfully
demonstrate it ; if not, the finger should be carried into the peritoneal
eavity in search of blood or feces, or even a sponge may be thrust
down through the intestinal loops to the dependent portions of the
abdominal cavity. After such an examination, if' no hardening of
the gut, no feces, no blood, and no bubbles of gas are diseovered,
there is either no wound or one with which nature can cope.

ProGxosis.—This is unfortunately bad, and under any form of
treatment the chances of recovery for a patient who suffers from a
penetrating gunshot wonnd of the abdomen are not good. In
military surgery there can be no question but that the vast majority
of these cases perish on the field. Beck remarks, I have never seen
any hospital patients suffering from wounds of either the small or
large intestine.” In all, death came quickly. Otis gives the
mortality of penetrating abdominal wounds, as shown in our Civil
‘War, as 87 per cent. He states that a great number of recoveries
were those in which the large intestine was wounded in one of its
portions not covered by peritoneum, the cure being frequently
complicated by the formation of an artificial anus. Cases of re-
eovery where the solid or membranous viscera are wounded, with
extravasation of their contents within the peritoneal cavity, Otis
considers so rare that well authenticated examples can be counted
on the fingers, while penetration of the peritoneal ecavity without
wound of its contents is nearly as rare. Gurlt states that in the
Franco-German War of 227 cases of penetrating wound of the
abdomen 59 recovered, 148 died and 22 were unaccounted for.
In this last class it is possible that at least the majority recovered.
Leaving them entirely out of the question, however, this would
give a mortality of about 72 per cent. In the Crimean War 10
per cent. of cases were said to have recovered. In the Franco-
Italian-Austrian War 34 per cent. The Franco-German War has
shown a still larger percentage of recoveries (Chenu).

Nimier “gives out of 5003 cases, a mortality of 80 per 100.”
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In all these statistics, differing so widely in their results, the mor-
tality is probably understated.

The only efforts at tabulating the result of gunshot wounds as

inflicted in time of peace by weapons of small calibre, and not
treated by operative interference are first that made by Stimson,
who places the mortality at 65 per cent.; next the records of
Reclus and Nogues, who in a total of 88 cases note a mortality of
25 per cent,
Against this last compilation must be urged, the objection which
is applicable to all tabulations from reported ecases. Hundreds of
gunshot wounds terminating fatally are not reported by physicians
simply beeanze this termination is what is to be expected, and
without interest to the medical reader. If, however, there is clear
evidence that a ball has penetrated the peritoneal cavity, and in
spite of' this the patient subsequently recovers, the case becomes
one of great interest and rarely escapes becoming a part of eurrent
medical literature. Hence the rate of mortality given by such a
table is far too favorable.

Against Stimson’s table it must be urged that the diagnosis of
penetration was not positively made, he eliminated, however, many
cases terminating favorably, in which there was no symptom
beyond penetration to prove intestinal wound. It has been shown
that such cases may recover in spite of multiple intestinal injury,
hence we believe Stimson’s figures represent morve fairly the general
result to be looked for from expectant treatment in wounds such as
are ordinarily inflicted in centres of population, than any other com-
pilation‘that has yvet appeared. The same is undoubtedly true of his
table upon abdominal section, to which we shall later malke reference.

Reclus and Nogues have included in their tables mainly such
cases as give positive evidence of penetration with viseeral wound.
These cases they divide into three classes.  The first comprising six,
three of whom recovered, represent cases where an autopsy con-
firmed the diagnosis of intestinal wounds, with, in the recovered
cases, complete cicatrization. The second includes 56 cases, in all
of which blood from the mouth or anus, or fecal extravasation
evidenced vizceral wound ; 44 of these survived. The third class,
numbering 26, comprises cases where visceral lesion is made proba-
ble only by the fact of penetration; 19 of these recovered.

This gives a general mortality of twenty-five per cent. We
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have already given reasons for believing that it is by no means
representative of the true mortality in these cases,

Otis and many surgeons grant that wounds of the large intestine
may heal, but are inclined to reject the possibility of this termina-
tion in wounds of the small intestines. Our table shows that of
130 eases of abdominal wound, in 48 the small intestines only were
wounded. In 4 the stomach only was wounded, in 8 the colon
only. Unless the bullet enters antero-posteriorly in the lumbar
region, no surgeon can say that the large intestine only has been
injured, since shot wounds are nearly always multiple and the small
intestine iz commonly involved ; still there is an almost universal
belief in the greater mortality of wounds of the lesser bowel. This
is perhaps owing to its more fluid contents, and greater mobility.
Our statisties show that of 48 wounds of the small intestines only,
36 (75 per cent.) died; while of 8 wounds of the large intestine
only, 5 died, giving a mortality of 62.5 per cent. Of course it
must be remembered that the small intestine wounds were usually
multiple, while those of the colon were single, or at most through
and through.

TREATMENT.—As in the treatment of obstruction, the opinion
of medical men is divided between expectant treatment and opera-
tive intervention. Just now a great wave of surgical ardor has
swept over our country, and the almost unanimous opinion seems
to be that since these wounds usually penetrate, usually injure the
viscera, and that when this oceurs death is the rule, the first resort
of the surgeon should be a formal section, with the idea, primarily,
of determining whether or not the ball has entered the peritoneal
eavity, next to find the seats of lesion, and apply to them the proper
surgical treatment.

The advocates of this treatment have pointed with much pride to
the statistical record of cases operated upon, and of those treated
expectantly. As types of the former they have taken patients
wounded by weapons of small ealibre, and in cases where medical
aid was promptly rendered, comparing these results with those
obtained when the wonnd was by a large musket ball, and was
inflicted many hours before the patient could have the benefit of
professional assistance. Because the vesults of operation have been
slightly better than those following non-operative treatment under
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the cirenmstances deseribed, it has been held that these figures con-
stitute an absolute justification for the use of the knife. It is certain
that not only is such a comparizon unfair from the very nature of
the two series of cases, but also because the tables compiled from
reported cases are absolutely misleading. Stimson has given most
positive proof of this fact in his analysis of the operative treatment
of these cases in the city of New York., Whereas, for the purposes
of the statistician, there were on record 12 cases of section, with 4
recoveries, giving a mortality of 663 per cent., in reality there have
been 31 operations performed, of which 25 resulted in death, thus
raising the mortality to 80.6 per cent. Applying these figures to
the general tables, our own for instance, it will be seen that for
purposes of comparizon, the latter are of little value. A comparison
of cases treated by operation with those treated expectantly, in two
hospitals in New York, each set of cases being under the charge
of men prominent for their skill, gave about the same mortality for
each method of treatment.

From a statistical point of view Stimson’s paper is undoubtedly
the most powerful argument yet advanced against formal section
as a routine treatment for intestinal gunshot wounds. The vari-
ous objections to this procedure have been most ably collated by
Reelus and Nogués who, as the result of a careful examination into
statistics and after a certain amount of experience in these cases,
formulate their ideas in the following words :—

“In the present state of science, we believe that systematic
abstention is less murderous than laparotomy.” “ By probing of
the wound, introduction of the aseptic finger preceded by enlarge-
ment if necessary, we can determine whether or not the peritonenm
is opened.  From this we decide as to whether the wound is in the
stomach or intestine.  We close the external wound by a pledget
of iodoform and collodion, uniformly eompress the abdomen by
bandage, uge morphia hypodermically, insist upon abstention from
food, and by the mouth give only a few coffee spoonfuls of iced
milk. Under this method we have had three suceesses from
penetrating wounds by revolver balls.”

It is certainly true that the vast bulk of the profession favor
immediate abdominal section and there can be no question but that
this procedure has many times saved lives which would otherwise
have beerr lost ; but it must be carefully considered whether inter-
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vention saves more lives than can be preserved by non-surgical
treatment.

A very brief perusal of our tables will show that the many
deaths oceur so shortly after laparotomy that the inference as to
this being the direct causative agent is most direct. It is elearly
recognized that the success of operation diminishes in proportion
to the time intervening between the infliction of the wound and
surgical interference.  Trélat states that after twenty-four hours the
eperation is practically fatal, and that septic peritonitis is the most
frequent cause of death.

An examination of the reported cases shows that hemorrhage,
shoek, and collapse must take the place of prime importance in
case of death within twenty-four hours of operation.

We believe that the advice given by Baudens fifty years ago is
still in advance of the latest surgery of the day. His counsel is
neither for formal abdominal section nor for abstention. Believ-
ing, as he did, that praectically all penetrating gunshot wonnds of
the abdominal cavity wounded viscera, but that these wounds were
capable of spontaneous closing unless fecal extravasations had
occurred, he counselled enlarging the wound and primarily dis-
covering whether or not the peritoneum had been punctured. If
this were the case he made a careful exploration of the abdominal
eavity with the finger. If profuse bleeding or fecal extravasation
was discovered he did not hesitate to make as large an opening as
was necessary to find and remedy the cause of trouble. If, how-
ever, neither of these complications were present he advised closing
the parietal wound, even though intestinal injuries were almost
certainly present, holding that nature was able to cope with these.

Still earlier (1801), Dufort performed exploratory section, but
as suture of the intestine was not then formulated, he fixed the
wound in the external opening.

It may be claimed that incision along the track of the ball ren-
ders accessible only a very small portion of the peritoneal eavity,
that where a ball has traversed from side to side or obliquely from
above downward, such an incision may be absolutely inadequate
for a thorough dealing with all lesions. This procedure consti-
tutes, however, no contraindication to formal abdominal. It is
used, primarily, simply as a diagnostic means. It decides whether
or not the formal operation should be performed. In itself it but
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slightly complicates the original wound. We believe with Baudens,
with Stimson, with many surgeons, that a wound of the intestine is
not in itself’ an indication that the latter should be satured. That
this is the preferable course cannot for a moment be doubted, but
where there is profound shock, where every moment of continuance
of operative procedure imperils a life already hanging in the bal-
ance, we think there is less risk in leaving these wounds for nature
to take care of than in unduly prolonging the operation.

It will be seen from our tables that some of the operations lasted
between three and four hours, hundreds of sutures being applied,
the bowels being turned out from the peritoneal cavity, and sub-
jected to an incredible amount of handling. Where the vitality is
already weakened by severe traumatism, it is difficult to nnderstand
how life can be preserved under such treatment even for a few
hours, and more than one case has perished on the table.

The statistics of Recluz and Nogués are absolutely conclusive
not only as to the possibility of cases of wound of the viscera by
weapons of small calibre recovering spontancously, but also as to
the relative frequency with which this ocenrs.

Where fecal extravasation has taken place, as ascertained by the
exploratory ineision, death is practically certain unless the gut
wound be closed. Here the surgeon is justified in searching for
and closing the source of leakage, no matter how grave the patient’s
condition may be. Where there is extensive hemorrhage into the
peritoneal cavity, we believe that the formal operation should be
performed and the source of bleeding sought, though, in one in-
stance where this was done, the surgeon, after failing to discover
and check the bleeding, finally prodnced hiemostatis by elosing and
tightly compressing the belly wall. :

Manier advises in cases of hemorrhage where there is no indica-
tion as to the vessel injured, medical treatment, compression of the
‘belly, ligature of the extremities, and morphia hypodermically.

There is fortunately in the treatment of gunshot wounds of the
belly, not the same contest between the advocates of salines and
morphia as there is in the treatment of other pathological conditions
of the abdominal contents. All are agreed that morphia should
be given and given freely in the first stages of' these injuries, not
so much for its direct effect upon the intestinal walls as for its con-
stitutional effect.
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It must be borne in mind that every severe injury to a segment
of the gut produces a temporary paralysis of' that segment, hence
morphia given with the idea of checking peristalsis is not indicated.
If the physician adheres to the older method of feeding by the
mouth active peristalsis may be exeited, but where the stomach is
given entire rest there is nothing to inangurate peristalsis until the
wound is sufficiently advanced for it to do no harm.

These cases should be fed by the rectum, should be stimulated
hypodermically, and should be kept comfortable and quiet by the
use of morphia administered beneath the skin.

It must be recollected that fecal extravasation is most likely to
oceur in the neighborhood of the external wound, consequently this
should be kept carefully under observation, and on the first symptom
of inflammation should be promptly opened, since by this treatment
fecal abscesses have been evacuated, which, if left to themselves,
might have ruptured into the general peritoneal cavity.

Senn’s hydrogen test in the diagnosis of intestinal perforation is
a means which if properly applied may be of service to the operator
though it is not without decided disadvantage. The possibility that
it might fail to detect wounds, even though these were present, was
suggested to us when Senn’s paper first appeared, and we performed
a number of experiments which proved as conelusively as work upon
the lower animals can, that this was the case.

We stabbed one dog, making two wounds in the ileum, each a
quarter of an inch in length, we then passed gas from end to end
through the dog without getting the slightest escape through the
parietal wound, although this was held open. We shot a dog,
making two wounds in the stomach, one of the ceeum and two
of the lower portion of the ileum. The calibre of the ball was
T s again we passed gas through and through without having
any escape from the wound.  We then opened the peritoneal cavity
and passed the gas, when it bubbled up from the region of the
ezecum, this wound was secured ; the bubbling still continuing, we
secured the wounds of the ilenm. Gas was now passed until it
was belched up. Careful examination showed two stomach wounds
through which only by the insertion of a probe we could make the
gas escape. The ball had passed through the stomach obliquely,
making a valvular opening,

Even though the gut be widely opened it is conceivable that this
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breach may be closed by fragments of food or of hardened feces.
There are nearly a dozen reported cases where this test has failed
on man. It is readily conceivable that it may determine a fecal
extravasation which would not otherwise be present or act as the
starting point of paretic distention, which might have been avoided.

It is quite true that a wound that would not allow the gas to escape
would probably not permit fecal extravasation, and if' the surgeon
accepts the teaching that only such wounds as are accompanied by
extravasation imperatively demand formal laparotomy the test may
be of value. If, however, he believes that all wounds must be sought
and sutured whether primarily occluded by nature or not, he ean
place little confidence on this test.

It is not for a moment claimed that wounds which primarily per-
mit no escape of intestinal contents may not subsequently, from
imperfect adhesions, from sloughing, or from too early establishment
of peristalsis, gape widely and permit extravasation of intestinal
contents with resulting diffused peritonitis. The standpoint taken
is that the mortality will be better if the surgeon is content to treat
ases in which there is peither primarily extravasation nor hemor-
rhage expectantly, reserving the formal operation for cases in which
these complications are present.

As in obstruction, we would strongly protest against evisceration,
unless thiz procedure be absolutely necessary, and would urge the
importance of hastening all operative details. It is generally ae-
knowledged that very small wounds need not be closed, that the
first effort should be made at repairing the larger breaches, that if
resection is necessitated by extensive laceration, or wound of the
mesenteric attachment of the bowel, the quicker operations of
lateral, or end to end approximation, are to be perferred to cireular
enterorraphy. In some instances it may be justifiable to form an
artificial anus, Finally the peritoneal eavity should be thoroughly
flushed with hot saline solution, and in all these cases drainage
should be established for twenty-four hours. Symptoms other
than those due to local peritonitis would indicate reopening of the
belly with treatment appropriate to the condition found. (See
Paretic Distention, Peritonitis, ete.) A high rate of suceess can
never be expected, but it is certain that the mortality now prevail-
ing can be lowered by proceeding with all the dispatch possible,
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and with the sole view of preserving life rather than of making an
absolutely perfect operation.

CoxcrustoNs.—Penetrating gunshot wounds of the abdomen
wound the contained viscera in over 95 per cent. of eases; in G5
per cent. of all cases the small intestines are involved. The lesions
are generally multiple.

(2) These visceral wounds are capable of spontancous eclosure
and healing by prolapse of the mucous membrane, exudation of
plastic lymph, and adhesions to neighboring peritoneal surfaces.

(3) The common causes of death in abdominal gunshot wounds
are hemorrhage and septic peritonitis. Though shock is generally
a symptom of hemorrhage, especially if prolonged and deepening,
it may, in itself, cause a fatal termination.

(4) The mortality of gunshot wounds as treated by abdominal
section is not better than that of those treated expectantly.

(5) Beyond extravasation of feces there are no pathognomonic
symptoms of wound of the viscera, though bloody vomit, blood
in the passages, and long continued shock, suggest that such
wounds are present. :

(6) Internal bleeding may be diagnosed from shock by means of
the hemoglobinometer.

(7) Wounds of the small intestines are more fatal than those of
the large.

(8) The treatment of abdominal wounds with probable wound
of the intestine is, enlargement of the external wound for the
purpose of proving penetration and injury to the viscera. If no
blood or fecal extravasation is found in the peritoneal eavity, the
external wound may be closed. If the visceral wounds are suffi-
ciently patulous to allow of extravasation these must be sutured,
formal abdominal section being performed if necessary.

(9) Suture methods or other surgical procedures requiring much
time are contraindicated, the mortality depending directly upon the
length of operation. Evisceration should only be performed when
absolutely necessary for the speedy completion of the operation.

(10) Nothing by the mouth for from two to four days; morphia
to control pain, stimulants hypodermically and by the rectum, and
food by the rectum constitute the after treatment,
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CHAPTER XIV.
RUPTURE OF THE INTESTINES,

TrE term as here usged is meant to imply a laceration or tearing
of the bowel without rupture of the abdominal parietes. It may
be consequent upon severe trauma applied to this part of the
body, or may result from blows, jars, or falls, involving the body
as a whole.

C'urtis, who has written most elaborately upon this subject, states
that the rupture is really of the nature of a lacerated and contused
wound, the gut being crushed between the contusing body and the
bony walls.  The jejunum and ilenm are most frequently injored.

The injury may tear completely across the lumen of the bowel,
may produce a small rent, or may involve simply the outer coat.

Ixtravasation is very frequent, though spontaneous healing may
take place. Curtis deseribes two cases in both of which, although
the bowel was torn across, the open ends were practically entirely
cloged owing to the mucous membrane prolapse, museular contrae-
tion, and adhesions of’ surrounding parts,

The mesentery iz very frequently involved, and when this is the
ease we have a most serious form of the injury, since bleeding
commonly oceurs, and in a form so violent as to be rapidly fatal.

The form of violence which is most commonly followed by bowel
rupture is that which is severe and concentrated, as by the kick of
a horse, or of a man, or by the passage of a heavy wheel over the
abdomen.

The theory of laceration against bony parts would seem to be
sustained by the fact that in general jarring, such as comes from
falls, or from large bodies travelling with great momentum, the
intestines commonly escape, the liver more frequently exhibiting
the effects of the violence.

Guthrie! instances a case where the ileum of a child was ruptured

! Wounds and Injuaries of the Abdomen.
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by eontusion against the thumb of a person tossing it up and catch-
ing it. At times the intestinal coats may be only partially torn
through, no extravasation taking place for some days when, as a
result of secondary sloughing, the wound may involve all the intes-
tinal coat, and give rise to a general peritonitis.

Jobert says that a person frequently recovers from the shock of
an abdominal contusion, but suffers from pain in but one spot, the
rest of the abdomen remaining in a normal condition ; there is here
produced a sloungh which may be subsequently thrown off’ withont
harm to the patient, may lead to perforative peritonitis with loealized
abscess, or to general peritonitis with all its sequele. As an ex-
ample of this Poncet records the case of a soldier struck in the left
hypochondrium by a spent fragment of shell. There was no
rupture of the skin, but symptoms of peritonitis developed imme-
diately. Opium was given in full doses and the peritonitis was
loealized to the contused avea, the rest of the belly being free from
pain or inflammatory symptoms. An emphysematous tumor with
eentral softening was shortly formed, which, on ineision, yielded
fecal matter. The patient died on the eighth day. Spaeth® records
a somewhat similar case, the patient recovering with an artificial
anus. As an instance of how the intestines may escape in spite of
extensive wounds, Vaslin® describes a case in which the right flank
was torn out by a shell, completely exposing, but not injuring the
intestines,

It has been shown that nature is equal to the temporary and
permanent closure of a rent in the bowel even though this be exten-
sive. Guthrie, in one instance, saw a patient aged 22, who had
been run over by a carriage. The belly immediately became dis-
tended and tympanitic; there was practically no shock. Recovery
was nearly complete when death took place from lung hemorrhage.
A healed rupture of the small intestines, oceluded by a button of
omentum, was found. Guthrie states that apparently some effusion
of air took place before the wound was plugged.

When fixed viscera are wounded, or the mesentery is involved,
rapid death from hemorrhage commonly oceurs.  When the intes-
tines are ruptured, however, septic peritonitis is the factor in the
fatal determination.

1 Berlin. Klin. Woch. 21, Nov. 1857, ? Cong. Franc. de Chirur., 1838,
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Proaxosis.—The prognosis of severe contusion, followed by
symptoms of hemorrhage, or of intestinal wound is exceedingly
gloomy. The outlook for contusion withont visceral injury,
though threatening is comparatively favorable, Chenu,! out of
130 abdominal contusions, states that 106 were cured. In the
Civil War out of 125 cases, but five died. Under the heading,
“Wounds of viscera withont involvement of the abdominal wall,”
41 cases are recorded of which number 21 died. Oppozed to these
figures are the statements of Albert,” who, in 60 recorded cases,
found but one recovery. The practical experience of every surgeon
will at once lead him to contradict the truth of thiz appalling
mortality. In the general wards of a large hospital it is not rare
to have patients brought in suffering with the symptoms character-
istic of abdominal contusion with visceral lesions. We have lately
seen four of these cases, two of whom recovered after exhibiting
the symptoms of a sharp peritonitis. One of the most striking
instances of recovery after abdominal contusions is that narrated
by Fryer? A lad, after a blow in the hepatic region, suffered
from severe abdominal symptoms.  He was jaundiced on the fourth
day. Twenty-one days after the aceident there was great abdomi-
nal distention. Thirteen pints of apparently pure bile were with-
drawn by means of a trocar.  In the next three weeks twenty-eight
more pints were removed. The patient recovered.

Since, in cases of recovery, it is impossible to say whether or not
the gut has been ruptured, in a given case of injury of this kind
the chances for life cannot be caleulated from statistics. Judging
from the symptomatology of observed and of reported cases we
believe that the mortality iz not nearly so absolute as is generally
believed, yet we freely grant that the chances of recovery, when the
symptoms of bowel rupture are well marked, are few.

Symproms.—The first symptoms ﬂ-llm-.-ing intestinal ruptnre are
usually those of shock, thongh this may be entirely absent as was
noted in one of our fatal cases,

Following this, extensive abdominal meteorism is the most char-

1 Cong. Frane. de Chirnr., 1858,
£ Lelirb. der Chirnr., 1885, Bd. 3, 8, 39,
3 Medico-Chirur. Trans., vol. iv.
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acteristic and ominons sign. The pulse is very gnickly affected,
becoming rapid and weak, and either the characteristic symptoms
of diffuse peritonitis, with vomiting, constipation, tenderness,
thoracic breathing and fever, or those of abdominal septicemia
with sub-normal temperature developed. Beek! holds that the
seat of rupture may be determined by local pain and dulness on
percussion, and by increased resistance on palpation. This was
particularly marked in Spaeth’s case, developing within twelve
hours of the original wound.

Dracyosis.—Sinee rupture of the intestine is an exceedingly
fatal accident, it is most important to determine whether or not this
has really taken place. We believe the intensity of primary shock
is misleading, since we have seen this condition far more marked
in cases of contusion than in those where the gut was ruptured.
Meteorism, too, may be well developed after simple contusion, and
may be complicated by bilions vomiting and constipation.

Where the vomiting continues and inereases in frequency, where
local pain, dulness on percussion, and sense of resistance are marked
early in the ease, and where other symptoms of peritonitis rapidly
develop, then the diagnosis of rupture can be made almost posi-
tively. The fact of recovery after the development of these symp-
toms doesnot prove that rupture was not present.

TrEATMENT.—When the features of bowel rupture as detailed
above, are present, we believe that an immediate abdominal section
is indieated. Tt is well recognized that these lesions may be multi-
ple, that the mortality of section in such cases 15 over 90 per cent.,
that the chance is desperate.  We think, however, that it should be
taken provided the chavacteristic symploins are present. In the
absence of these symptoms expectant treatment is indicated. In
any case morphia and aleohol, particularly the latter, and in full
doses, are indicated. Absolutely nothing should be given by the
mouth.

In cases characterized by deepening shock we should endeavor
to exclude hemorrhage by means of the hemoglobinometer, and
by careful palpation and percussion of the abdomen. If still in

1 Dentsch: Zeithsehr., f. Chirur. Bd. 15, 8. 14,
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INDEX.

BDOMEN, ice to, for obatroetion, 105
puncture of, in obstruction, 107
Abdominal massage in obstruetion, 104
section for obstruction, 111
Acate peritonitis, symptoms of, G8
Atresia of esophagus, 19

ELLADONNA in obstruction, 90
Blood, general evacuations of, in
intussusception, 33
Body heat in obstruction, 97
Bullets in treatment of obstruction, 106

HRONIC intestinal obstruction, 18,
B
Classification of intestinal obstruction,
17
Colotomy for obstruction, 110

Complication of abdominal section, 121 |
Conelusions as to gunshot wounds of |

intestine, 139
Conenzsgion of intestines, 141
Congenital malformations, 19
Constipation in volvulus, 49

[AGNOSIS of gunshot wounds of in-
testine, 129
of intestinal obstrnetion, 81
of intussusception, 35

of obstruction due to foreign body, |

]
of obztruction of intestine, 21
of peritonitis, 72
of rupture of intestine, 143
of volvaluos, 50
Distention of abdomen as a symptom
of intussusception, 34
Diet in obstruction, 90
Diffuse septic peritonitis, 67

LECTRICITY in treatment of ob-|

struction, 4

End to end approximation, 116

Enemata, treatment of obstruction by,
a1

Enteroliths, obstruction from, 54

Enterostomy for obstroction, 108

Ether in treatment of obstruction, 106

Etiology of intestinal paralysis, 47

OREIGN bodies, obstruction from,

52

|
'G.e'; LI-STONES, obstruetion from, 54

Faseons injections in treatment of
abstruction, %5

General peritonitis, 66
[ Gunshot wounds of the intestines, 1232

diagnosis of, 129
prognosis of, 131
ireatment of, 133

}[EAT, bodily, in obstruetion, 97

CE to abdomen for obstruction, 105

Ileo colostomy, 118

[njections, gaseouws, in treatment of

obstruction, 95

of ether for obatruction, 106
in treatment of obstruetion, 91
preparation of, in obstruction, 102

Implantation, 115

| Internal strangnlation of intestine, 40
| Intestinal obstruetion, 17

diagnosis of, 81
prognosis of, 85
paralysis, 37
prognosis of, 159
rupture, treatment of, 143
symptoms of, 0
Intestine, rapture of, 142
Intestines, gunshot wounds of, 122
prognosis of, 131
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Intestino-peritoneal septicemia, 68, 70
Intussusception, 28

ATERAL apposition, 116
Lavage, treatment of obstruetion
by, 91

R ALFORMATIONS, congenital, 13
Massage, abdominal, in obstroc-
tion, 104
Medical treatment of peritonitis, T4
Medieation in obstroction, 90
Meteorism in volvulus, 49
Mercury, metallie, for obstruction, 105

OBSTI’.U{".‘T[{]R, abdominal section
for, 111
belladonna and opium in, 90
bodily heat in, 97
chromie, 63
treatment of, 64
colotomy for, 110
diagnosis of, 21
diet for, 90
enterpliths as a canse of, 54
enterostomy for, 108
from foreign bodies, 52
from gall-stones, 54
gaseons injections in treatment of,
HH]
ice to abdomen for, 105
injections of ether for, 106
merenry, metallie, for, 105
posture in treatment of, 106
prognosis of, 22, 64
puncture of abdomen for, 107
galt solutions for relief of, 102
gpasmodie, 63
surgical treatment of, 107
symptoms of, 20
treated by abdominal massage, 104
treatment of, 23
by bullets, 106
by electricity, 94
by injections, 91
0ld age as a cause of volvalns, 50
Operative treatment of intestinal ob-
struction, 56
of peritonitis, 73
Opinm in obstruction, 90

AIN in volvulus, 49
Paralysis, intestinal, 57
Pathology of obstruction due to foreign
bodies, 54
of strangulation, 42
of volvulus, 48

INDEX.

Peritonitis, 66
acnte, symptoms of, 68
diagnosis of, 72
operative treatment of, 73
Areatment of, 73
| Position in treating obstruetion, 106
Preparation of liguids for injection in
obstroetion, 102
Progressive suppurative peritonitis, 66,
4
Prognosis of chronic obstruetion, G4
of intestinal conenssion, 141
obstroction, 22, 85
paralysis, o
of intugsusception, 35
of gunshot wounds of intestine, 131
of obstruction due to foreign body,
1
of volvulus, 458
Puancture of the abdomen in obstrne-
tion, 107

l{UPTL’RE of intestine, diagnozis, 143,
143
treatment of, 143

' ALT solutions for injection in obstroe-
tion, 102
Section, abdeminal, for obstroction, 111
Senn's modification of Jobert’s invagi-
nation, 116
Septicemia, intestino-peritoneal, 68, 70
Strangulation of intestine, internal, 440
patholozy of, 42
treatment of, d<
symptoms of, 42
Spasmodic obstruction, 63 3
Surgical treatment of intestinal obstruc-
tion, 107
Summary of subject of intestinal ob-
struction, 27
Symptoms of acute peritonitis, G5
of internal strangulation, 42
of intestinal paralysis, 60
of obstruction, 20
due to foreign body, 55
of rapture of intestine, 142
of volvalus, 49

EMPERATURE of body in obstroc-

tiom, 97

Tenesmus in intussnsception, 33

Treatment of chronic obztruetion, G4
of gunshot wounds of intestine, 133
of intestinal paralysis, 61

rupture, 143
of intestino-peritoneal septicemia,
70






















