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INTRODUCTION

Acute dilatation of the stomach is & rather fre-
guent post operative cém@lication, by some observers
it is locked upon as = distinct c¢linicasl entity.
Although of frecuent occurrence it is one of the most
commonly overlocked, incorrectly disgnosed and lethal
post-operative complications.

It is a just criticism thet students of surgery
are apt To show & tendency to emrvhasize surgical
technicue, and less tendency toward diagnosis, pre-
operative or post-cperative trectment. There can be
no doubt that with the great advances of surgery, &

& science and art, there must necessarily be advances

in post-operative observation and treatment. Hany
patients who have been unable to withstand the asddition-
&1 burden placed upon them by surgical treatment might
heve survived had post-operative treatment been the
product of early recognition, good judgement and prompt
action.

This condition shoul& not only be of interest to
the surgeocn, but =zlso to the internist and obstetrician
as well. It has been stated that any toxic condition
may predispose to 1ts appesrance. It has been reported

during the course of, or convsalescence from severe and
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wasting diseases, following childbirth, after falls and
injuries, following the remecval of body casts, catheri-

zetion of the ureters, blows to the abdomen, after errors

L7}

in diet associzted with sudden over loading o

stomach, and in perscnsg with spinsl deformity.

the

s

Since Rokitansky's (47) suggestion over seventy yesrs
ag0, that the occlusicn of the transverse porti of the
ducdenum might be the explanation for the production
of the disease; Pathologists have in general been
skeﬁtical but many Surgeom and physiclogists have
accepted this view. Real
understanding of the constitutionzal and metabolic changes
that meke up the late stages of the clinical pictures.
However, duodenal 00 gtruction in one form or another has
been the dominant ides of many theories advanced, up to
the present day, to account for the pathogenesis of the
syndrome.

In the preparation of this paper an attempt has been

mede to review snd clarify, &8 mueh &s possible, the

o}

present status of the knowledge of thig disease, with
especial reference to the many theories advanced to
explain the pathogenesis. An attempt has also been made
to bring into view its freguent occurrence and the
favorable results obtained, providing there is early

recognition, and prompt intelligent treatment.
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Acute Dilation of the Stomach is = conditioﬁ in
which the stomach rapidly loses its metor power, and is
characterized by & sudden and often excessive enlarge-
ment of the stomach, the regurgitaticn of large amounts

"

of fluids, associated with symptoms of =z severe toxemia

with marked dehydraition and collapse.

The term Lcute Dilataticn of the Stomach is objected

to by some suthors, especielly Herrigan (26), who feels

that it is neither complete nor correct, because it faills

to denote a dilastaetion of the ducdenum which &t times is

agssociated with the former condition. It is of interest

asgociated

[

to 21s0 note that many observers deny this

finding of dilataticn of the duodenum.

A specific cause is not known. Host of the reported

sia

‘.J'.t

cases have Tolleowed operaticns under general anesths

t he post-operative group compri
from sixty to seventy per cent of a2ll cases. The con-
dition develops from the third day to the third week as

2 rule, following operation. The occurrence is

approximately ecual in the sexes znd most occur between

ay

568

the sges of ten and forty years, but the disease has been

described in sn infant of nine months and in a pstient

eighty-gix years of age From an inspection of the
etioclozy of this disorder, 1t will e apparent that the
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an index cof susceptibility but

e

rather of degree of expvosure to the Tactors which may
assist in the causation of the condition.
It is the wide variety of these exciting factors

which sppear in the litersture and the numerous thecries

made in an attempt to analyse the pathogenesis of this
cm@ition that have resulted in = nfusing variety of

nemes given to this disorder. This 1s evident from a

3
[

ance &1 sane of thege synonyms, viz., Acute Dilatation

{1

(o]
Fb

the Stomach, Acute Gastrectasis, Primary ZEctasias of
the Stomach, Arterioc-liesenteric Obstruction, Acute
Paresis of the Stomach, Gestro=-duocdensl Dilatation,

Gastro-mesenteric Ileus, Pos

ot
o
ke
®
+
o
‘,4 .
3
[6)

Gagstric Paralysis,

and Acute Gastorrhes or Acute Gastiic Zuecorrhea. The

is

{0

cordition

s

lso referred to as Acute Gastro Hesenteric
Ileus, although the comtinentsl Zuropean writers, especially
the Germans, describe it under the title of Acute

Arterio-mesenteric Compression or Hesenterie Darmverschluss
the later implying duodenal obstruction.

3ince the term Acute Dilatetion of the Stomsch 1is
used by = number of Amserican authors and it ccincides with
the object of this paper, not to present another new con-
fiieting theory for the causation of the condition but
to clarify, the present status of the knowledge of this

disease: hsnuce it is chosen a3 & descripitive title to
14 iy




express the general information obtalned by reviewing

the works of several suthors on this subject.




The occurrence of Acute Dilatatiocn of the Stomach
is indicated rather strongly in the writings of early
observers, judging from the description of symptoms in
thelr writings & great amount of confusicn existed &
it was not gzenerally recognized.

Aceording to Slocumb (49) one of the first des-

) e

criptions of the subjeet i3 an érticle written in Latin
by Boerneus in 1752, and translated by Dr. J. W.
Brsnnan. He also states Yeasts in 1820 described toxic
symptoms which he thought were due to compressiocn of

gse of

m

the duodenum by the transverse colon, and & ¢
congential contraction of the duocdenum was reported by
Guyot in 18&9.

However, the main literature of this ceondition
dates back to 1842, when Rokitansky (47) describé& &
type of Acute Dilatation of the Stomach, due to compres-
sion of the "8" loop, or last part of the ileum through
the displacement downward of the small intestine. He
thought that this type of incarceration was favored by
0ld age, and = long relaxed mesentsry. He states,
"Dilatation of the Stomach is either spontaneous or is
caused by a stenosis. The former represents & uniform size

increase and may fill the abddominal cavity. Hepeated
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repletion, in consequence of = morbid etite, may give

rigse to this deveslopment, or it may occur as & result of
paralysis from coneussion traction or dislocation and
from hernia., It ¥kills slowly with vomiting, with or
without gzangrene of the muceus membrane under symptoms
of ccﬁ;lete paralysis.” Althcocugh he reported no cases,
nor did he state what occurred primerily to cause the

magentery to obstruct the ducdenum--neverthelegs his

work hes been of great significance, since meny surgeons

and physiclogists have sccepted his views. He was &lso
one of the earliest observers to emphasize znd bring to

+ 1) ] » s

g e e P fa [=3 4 2 vnun o E ey g o
he sttention of other physicians its importance as =

Heschl descriving s#n Ileus due to compressicn of both
the last portions of the duolenum znd ileum against the
vertebrae,‘by the mesentery of the small intestine which
had been previously displaced into the true pelvis

Also of Erdman in 1858 reporting & case where trauma was

the cause, =nd the patient recoverel.

54
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In 1859, Brinton (7) first sugze

e
w
C-+
5
(o3
&
[t}
fode
o]
]
O
[
<
o
ot

Gastric Dilatation was the result of &
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of the stomach well, with paresis fellowing. This theory
has since had the support of meny who have written on the
subject, althouvgh it was for a pericd of years overshadowed,
by the theory of Artericmesenteric Qcelusion of the
Duodenum, previously mentioned.
The first good descriptions of this condition were
made in 1872 by Hilton TFageze according to Harrigan (26),
Laffer (33) and others. This is thought to be one of

£ the earlier literature, in
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het the symptoms are detailled, and his article emphasizes
the degfee of accuracy of observation of these older
physicians,. He does not mention the eticlogy and the
peper deals mostly with pathology and symptoms. He
cathered the few individusl ciéce records and notes then
existing in text books and transéctions of medical and
pathologieal sccieties. Since some of them were based

on & doubtful analysis, they have not been included in
many statistical studies. He brought out the point that
Aeute Dilatation of the Stomach might arise during various
disesases. 1In describing several cases which came under his
observation he identified the condition as & clinical
entity, zltogether distinet from dilatation as a result

of stenosis of the pyloris.

thet Acute Dilatation of the Ztomach was brought about by
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stony and sinking of the duodenwu, causing & narrowing of
the duodeno~jejunal flexure which made it d4ifficult for
the stomach to empty. He described a physiclogiesl
closure of the ducdenum by the mesentery and superior
mesenteric vessels, the function of which wes to retain
chyme for & lcnger pericd in the ducdenum. He also

pointed cut thet the empty smell intestine when prolapsed

o

ES

intc the pelvis exerted a pull of 500 grams on the root cf
the mesentery.
o cases i1llustrating the concgeption thet Acute Gastric

Diletation might be due To shutting off of the duocdenal

v Rokitansky

the mesenteric vessels as suggested b

(47} were reported until 1891. According to Hovak (44),

in & paper with the title "Concerning & Rare Form of
Intestinal Incarceration.” Fost mortem examinations
were made in two of these three cases, and both revezaled
an enoxmows dilatation of the stomach and duodenum. Also

Hovak (4%) points out, a similar case was reported in 1895,

[ —

by Schnitzler, who first suggested the postural method of

treatment. Schnitzler's work was followed by Albrecht (1),

s

who made & eritical study of a&ll the previous literature,
and & report of two cases. He also noticed a flattening

§

Of the duodenum, between the superior mesenteric artery

and the spine. By attaching weights to the mesentery,
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he noted thet considerable pressure
force water beyond this constructed

Harrigan (26) states, in 1900
wrote & very caaprehensive psper on

3

endorsed the view of Rokitensky, in

10
was necessary to
aTed.

Byron Robinson

the subject and

& paper based on

many dissections. Also in 1900 Mueller (43), considered

Lente Dilatation of the Stomach to

the cuestion of pre-operative purgs
ge of the intestine, and beca
tendency existed for the intestines
pelvis, aiding the occlusion of the
the mesentery.

In Campbell Thomson's (52) boo

ig found he was able to collect 44

back--or horizontal pos

be ths result of

ition. He slsc raised

to sink into the .

ducéenunm by stretching

X written in 1902, it

es from the pre-

existing literature. Zade, cit. after Xellogz (31) ex-

pressed the idesa in 1905, in & discussion of post-operative

ileuvs thaet Dilatstion of the Stomazch

factoy in bringing about compression

the mest important

was

of the duodenunm.

Comner (14) in 1906, made an authoritative study and

}—h

nalys

literature, emphasized and evaluated

according to his way of thin

g of the subject. He clearly

surveyed the general

ne important points

Ye does not accept the

conclusions of previcus investigators, but repeats in

detaeil their experiments, often eniarging upon them from

the standpoint of technigue. ZAvidently, he was impressed

"k
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by the work of Xelling, who at tiat time was studying

3

ot

the mechanism of the condition. He repeated and elaborated

-

;
o

upon Kelling's work, and altered the technigue by the
introduction of & water pressure apparatus, to determine
the degree of pressure necessary to overcome the ob-
struction of the ducdenum. He slso demonstrated upon

the cadaver that traction on the mesentery might obstruct

the ducdenum. He believed the mesentery must be long

enough to allow the small intestine to rest on the

pelvic floor.
4Ls stated by Novak (44), Fimney also wrote on the
subject in 1906 and previcusly in 1902. He was not cer-

'3

n
tain but that Gastro-Mesenteric Ileus, and Acute Dilastation

of the Stomach might be one and the same conditicn.

affer (33) 1908, reviewed the litersture of Acute

Dilstation of the Stomach end Arterio-iesenteric Ileus,

meking one 0f the best analyticsl and statistical studies
up to that time. He recorded a mortality of 63.5 per

e .

cent existing at that weriod.

[y

o

In 1913 Borchgrevink (5) published an outstanding

zrticle on this subject. He reviewed the literstire
made statistical studies concerning the incidence and
prognosis as well ag discussing the etioclogy and trestment.

He expressed tThe idea that the condition of Acute

h paralleled that of rfaralytic Ileus.
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in 1916 Lee (34) published an interesting paper
concerning the post-operative phase of the subject. H
reported some of his own cases which cccured during
operation end stimulated & great amount of thinking on

the subject. A British author Doolin (16) published &

paper in 1918. He made & thorough discussion of the
subject 28 well as emphasizing the value of postural

R - 42 T S S 7 o F - - e 1
treatment in this condiftion. He made & study of the
various itypes of trestment amd the results obtsined

by eamch. His statistics showing the high mortality of

operative procedure, which greatly discouraged this form

U

of treatment and it hag bheen 1ittle used since then.

Ir 1921, EZmil Novak (44) reported some of his

cagses which ocecursed during surglcal procedure, one of
which occured while the patient was in the Prendelen-
burg position. These cases with those of égg_(54) have
sdded asnother type of cases which have developed this

conditicn--those occeuring during surgical procedure.

Ye 4id not agree with the theory of Arteriomesenteric
compression and expressed the cpinion that the etioclogy

was sone form of Gastric Parslysis. 3Both Swift (51) and

Slocumb (49) published papers in 1927. The former con-
sisted of a collection and discussion of those cases
oceuring during labor and the puerperium while the

latter discussed the theory of Arteriomesenteric




13
Occelusion =nd stressed its applicebility toc many cases.
Dragstedt (21) and his co=-workers in 1931 daid con-

-

siderable work and published their paper upon "The
Pathogenesis of Acute Dilatation of the Stomach' which
has had much to do with the formetion of our present day

cencept of the disease. In their discussion of the

{

o

pathogenesis, they hasve included some of the points
present in the two older theories of the causation of
the condition, that of Arterio ilesenteric Occlusion and
Gastric Paralysis. They postulsted thaet first there
occurred s paralysis of the stomesch wall, which &ided

by Hesenteric Occlusion of the ducdenum, seven though of

8light extent was responsible for the production of

ot

the disease. A publication of the clinical and bio-
chemicsl findings in cases of Acute Dilatation of the

Stomach was msede by Jehnson and Robinowiteh (30) a year

previously. Xellogg (31) 1931, in his paper has included
2 sumiary of the pre-existing idsag &s to the causation
end treatment of the condition. Ward (54) in 1930 and

Wengensteen (B3) in 1933, have by their descriptions of

thelir respective suction siphonages apparatuses aided

treatnment of the condition.

d,
by
6]

cnsiderarvly in

along this line.

Klenmptner (32) in 1935 expresses some new ideas as
PRI - A — f:p
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the poss ible ceuse of the condition especially those

s/

cceuring during operstiv

@

procedure while Mallory (35)

in 1934 has suggested the use of insulin in the

treatment of the condition, in an effort to stimulate

[

peristalgis and 2id the stomach in regaining its
1Y &

r

normal tone.
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The condition of Acute Dilatation of the Stomsch
shews no particular geographic distribution, nor is it
limited to any country. Cases have been reported from
the temperate climates, possibly because of more
infecrmmation concerning the comdition is found here.

Lecording to Novek (44), in Fagges' original paper
in 1873 reference is msde in addition te his two per-
sonal cases to only a few -which had been previcusly
ment ioned in the literature, and in 1899 Albrecht (1)
had collected eighteen cases. In 1902 Campbell
Thomson (52) had gathered forty-four. The study of

Cormer (14) in 1907 was based on 102 cases. Borchchgrevink

(5) 1913, suwmarizes 144 ceses of Acute Dilatetion of the

stomach. Seven of these were his own and 137 from the

literature. Linke in 1914, reviewed 173 cases, 68 of

which ccourred without operation or narcosis. Doolin (16),
0 1918 made a review of the subject snd collected 188

P

cases-~-t0 this is added 39 ceses by Novak (44) in 1921

bringing the totel to 2287 cases reported at that time.
This seemingly smell Aumber of cases ccllected in the
literature, should not be misleading=--undoubtedly many

=

caeses have occurred without being diagnosed--many others
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having been diagnosed, have not been reported, possibly
because ¢of lack of interest in the cmdition. It is true
of any comdition, thet the more interest shown in it, the
more aspt one is to recognize its beginnings and to become
mors watchful for its occurrence and course. Ais Curphey

(15) states, "it is doubtful if the mediecal profession

Q

has ¢

iven this conditiocn quite encugh ceonsideration,

U

since in the past five years at least twice as much
space in the medical 1iterature has been awarded Dost-
cperative Pulmonary Atelectasis, rarely fztal as has
been given Acute Gastric Dilatation, a fatal complication
if unreccgnized and not uncommonly fatal when carefully
treated.”

Lcecording to Morrow (41) every sbdominal operation,
and most other coperations, wherse there has been either
direct or indirect stimulation of the visceral afferent

nerves, is followed by varying degrees of gastriec

can easlly not be recognized and Acute Dilatation of the
Stomach may occur unless the physician is watchful for
its ocecurrsence and course.

In Borchgrevinks (5) study of 144 cases of ichte

L 1

Dilatation of the Stemach, which was & continuation of

Conner (14) and Laffers (33) studies; of 130 cases where

sex was menticned, 78 patients or 60 per cent were
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women, and b2 patients or 40 per cent wsre men. Thus
it is seen that the condition is slightly more prevalent
in women than in men.

- s

In 118 cases where age is mentioned the followin

{

digtribuntion wes found.

1-10 yrs. 1 case or 0.8 per cent
10-20 yrs. 21 cases or 17.8 per cent
20-30 yrs. 32 ca sea oT 27.1 per cent
30-40 yrs. 30 cases or 25.4 per cent
40-50 yrs, 20 cases or 1649 per cent
50-60 yrs. 10 cases or 8.4 per cent
60-7C yrs. 4 cases or S.4 per cent

This is essentislly the same as that found by Conner (14,
Doolin (16) and others, that three-fourths of the patients
acquired thelr illness between the tenth and fortieth

years. However, it may cceur =t any aze. As Novak (4

-

)

]

states, "the youngest patient no doubt was that of
Belilios=-—-a suckling infant of ¢ months, whe was found
dead two hours after nursing. The post mortem exsmination

revealed the stomach to

L

tells of the oldest patient recorded, perhaps being
that of HMoore, the age in this case being 86 years.
Owing to differences in eticlogy ard mechanism &ll
cases of Acube Dilstation of the Stomach may be said to fall
into twe groups. The first group occurring during or
following surgical operations and the stomach is dis-
tended by a2ir which is dometimes called-~icute Operative

¢r Acute Post-Operative Dilstation of the Stomach. The

e T P .,
be &8 large a8 & Tootball.” He also
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second group may be suid to occur in association with
certzin mediecal diseases, or during their progress.

In the majority of these cases the stomach becomes

ve Julces and is sometimes

 ad

distended mostly by digest
referred to &s Acute Secretory Dilatation.

The following table is & summary of the reports of
three independent observers, compiled so that one mey
gain an idea of its freguency of occurrence associated
with certsin cases. ZLaffer's, Borchgrevink's, and Linke's
cagses have been previously referred to and it mey be
added that Borchgrevink's article dealt mainly with the
agpects of the Acute Opsrative Dilatation.

I Following Operation

Laffer Borchgrevink Linke

following traums 17 2 10
after laparotomy 9 71 67
after overmtion on bile

tract 15 17 18
after operation on .

stomach 4 6 12
after operation on
female genersative orgens 12 30 22
after coperation on

appendix ' 5 8 0
after operation on

intestine 0 5 10
after operation on

kidneys 11 5 7
after operstion for

hernia 4 3 5
after operation on

extrenities 11 8 g
after extra sbdominal

operation o 27 0

IT During Progress of Disease:
gseptic or infectucus disease
(Typhoid, Pneumonie, etc.) 22 15 1

8
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Tlaffer Borehgrevink Linke

emaciating, debilitating

disease
(Tuberculosis, Carcincms,
ete.) 8 0 22
following errors in dist ¢ 0 16
spinal deformities 11 0 0

CCCURRENCE AID CLASSIFICATION OF TYPRES
If one takes into comsideration, the condition of the
patients, when Acute Dilstation of the Stomach began
which must be supposed to have more or less affected the
development of the dilatation, and group the cases accord-
ing to the general condition of the patient at the time the
dilatation occurred &nd the circumstances surrcunding
its onset,.it will be found that the cases may be divided
into several groups, some of which are fairly well defined.

I The Post-Operative Cases

L3

The post-operative group constitutes the major

-~

portion of sbout 69 per cent of all eases, according to
Doolin (16) and Laffer's (33) review of the literature in
1908 which is complsete =nd includes all earliier known

eases. Borchgrevink (5) in 1913, found its occurrence in

92 csases out of 138, or ocecurring &s 66.6 per cent in
post-operative cases. In this series of 92 cases, 71

",

were laparotomies and 27 were extra-sbdominal operations.

Among the laparoctomies, operaticns upon the




4
L&)

]

under generzl anesthesia. The anesthetic administere

x [

was in 12 cases chleroform, in 8 ether, in 5 chloroform-

ether, in 1 chloroform-ether~oxygen, in 2 chloroform-

morphia, in 1 ether-scopolemin-morphia after veronsl, in

o

hSJ

% ether-morphis and in 1 ether-morphis-atropin. These

are given in order to show, that the beliefs and
stetements of some observers, that chloroform is
especially responsible for the condition, is apparently

inconsistent. This is further seen in reviewing

dorrows (41) cases, who reported a series of ten cases,

451

including various types of anesthesis, such &s local

q

infiltrstion, ether, ether and gas, spinccain, novocain,

m;

and sodium iso-amytal. He believes, Acute Dilatstion of
the Stomsch 1is not peculiar to any operation or to any
neg thetic.

The ma jority of post-cperative dilatation of the
gtomach cccur ag an average o the third day following
operation, although sane have occurred during the first
£4 nours, others as late as the sixth or seventh day. It
has been observed, that distention of the stomach can
oceur during cperétion, and others mention cases occurring

ag late as the twenty~fourth and thirtisth day following

o
s

operation. It is probasklle that these gastric dilatations
which appear so late after the effect of the narcosis

and operative insult hes passed, cannot be correctly

RS-
P T~




N

termed post-operative.

II Dilatation of the Stomach which has arisen during the

v}

course of an scute illness cr its convalescence.

In the review of Borchgrevink (5) fifteen cases out

of 138 reported found to belong to this growp. Seven
were catsed by pneumonis, four by typhoid fever a&nd one
gach by scarletinas, acute rheumatic fever, endocarditis,

ané choleycystitis. In one of these cases, the condition

1

followed taking

first foed afler three days fasting,

]

the

and in another patient there was a kyohoscoliosis. The
time of sppearance was very irregular from the seventh to
the twenty-sixth day of the illness.
ITI pDilatation occurring during chronic illness.

In discussing these in Borchgrevink's (5) group,
we find two following pulmcnary tuberculosis, one during
diabetes and one during sciatica. The majority of 1 hese

*

petients were as =z rule emacisted and exhausted, in &

debility whrich nearly ecualled a post-operative state--

%

&

but ¢n the other hand, a few of this grouw were also
reported to be in f&irly good physical condition.

IV Dilatation of the Stomadh by disorder or deformity of
gpine. .

This greowing includes cases reported of highly

i}

-

developed lumbeodorssal scoliocosis, spondylitic kypheosis

with and without scoliocsgis &g well =s other highly
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dissimilar and for the most part complicsa ted cases.
Imlbne caese cited by Rorechgrevink (5), there exiﬁteé 8
dorso-lumbar scoliosis which hardly left space for a
finger between the xyphold process and the spine. In
other cacges it seemed hardly reasocnable to think thst
the scoliosis or type of deformity had been the only
reason for the dilatation. In fact, in some cases it

spineal deformity had 1little or no

c‘!~

has been thought that
effect in producing the condéition. The ressoning for
this was based on the fact that the patient enjoyed
oréinary health =t the time of occurrence and dilstation

1

arose in direct connection with an overloading of the

stomach by food. Five have been reported to have occurred

™

during the applicaticn of plaster jacket.

V. Another group of cases &re those in which dilatation

attributed to overloading of the stomach.

g are included those ca&ses, in

=

i

foX]

Under this hes
which no other explsnation could be fowund for their
illness, or where other conditions such as a slight
weakness or earlier dyspepsia, were gulte insignificant
as compared to the single overloading.

According to Borehgrevink's (5) paper we find ten

-~

cases comprising this group, six of which died. In
three of these the disgnosis was verified both by
operaticon and post mortem examination. This seems to

L
-

show & severe dilatation can take place after & single
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overleading of the stomach. The quickness with which
the stomach has been overloaded may play some part with
the occurrence of this condition. One case seems to
have been due to the qfality of food, rather than tle
guanity of focd--supposedly to heve been due 1o a mes
peisoning.
VI. Prauma

Teffer (33) and Linke mention seventeen and ten
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ions two cases both having followed

h of these patients were sent
to the hospital with the disgnosis of ileus. The time
elapsing between the injury and the occurrence of the
dilatation of the stdmach wes not menticned. In both

the st omach was proven both by

[

station o

o
!.—i-
o

cages

laparotomy and post mortemn.

Y11 Occurrence éuringllabor and rFuerperium.

This condition is rather rare during labor and
the puerperium. There is very little written in the
text books on obstetrics and the subjecet has not been
menticned, either as a pat
or of the puerperium or as a cause of death sfter labor.

According to Swift (51) tﬁere iz & series of 18
cages feporte& by various sutnors, although of these,

five cannot reelly be included, as they might have been
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due to other causes which were faclors in the cases,
suceh as rupture of the uterus, peritoenitis, etc. .
This leaves 13 cages in this series, and of these one
patient died. These thirteen cases might be considered
to be a typical series of obstetrical cases, but con-
taining slightly more azbnormel conditions than ususl.
The list includes: spontaneous birth, four cases;
low forceps Gperatlo“, three cases; twins, two cases;
bresch presentation, one case; eclampsia, one case;
transverse position, one case. Swift {51) stateé,
Tit was 4 iffiewlt to find any one factor in this series
of cases which might predispose to the condition, other
than possibie operative interference or chloroform
anesﬁhesia.“ Jome observers are of the opinion that in
cases following normal delivery that Acute Dilatation
of the Ztomach is due to & sudden releasing of the intra-
abdomina 1 pressure, thus favoring & sinking of the
intestines and duodenal occlusion.
VIII. Dilatation of the Stomach occurring during operation.
In 1916, Lee (3%4)zdded another group, composed of
cases in which the dilatation of the stomach ccecurred on
the operating table, while the patient was under the
nfluence of a general anesthetic. He collected and
scussed six such cases, including one of his own, In

1921 %cvah 44} referred to eleven of these cases, pre-
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a known cause. He &lso reports another vpatient, who was
teken 111, after violent laughte r.
PREDISPOSING FACTCRS
In this discussion, many Pactors have been menticned,
which might be termed predisposing factors. According to
Harrigen (26), Kellogg (31), Starry (50) end others, the
followiﬁg may be predisposing factors.
1. £iny toxic condition, the toxicity affecting the nerve
centers.
2. Application of plaster jackets for Potts' diseszse,

formity, injuries in any part of the body, more

L 4

3

£
@

especially the spinsel column and cord, extensive burns
and chloroform narcogis.

5. Spinal deformity.

4. Excessive pre—eperaﬁive purgaticn.

5. Any operstive procedure which rapidly reduces the
cubic centimeter dimensions of the abdominal cavity,
such as caessrian section &nd ocophorectomy for cyst;
without providing for additional swoort of the
cavity.

- A RS R
n of anesthetie, air
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6. DLfficult;
swallcwing, etc.

7. Prolonged dorsal decubitus.

8. Chronic duodensl obstruction.

9. Relaxation of abdominsl walls.
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10, Ptosis of the viscers, & low
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11.

auo@enal segment,

bringing it into relastion with the

prominent lumbar vertebra.

Gibson and

jade (

24) made a study of the semi-

recumbent position or Fowler's position in relation

to post-operative dilatation. This has been used =8

& therapeutic measure in post-operative treatment

because many

surzeons feel the patients were more

comforteble and were less likely to develop pulmonary

complications.

In an analysis of 249 cases, 141 of them were

treated by the

Fowler position and 108 were trested

by placing the patient in the flat position. They

noticed that in the former method 39 per cent of the

patients devel

oped

gtomach symptoms, while there was

an average of Z2 per cent in the later method. It

was found that

patients having

system, in which Acute Dilastation
£ 1

redueced in thi

F<

the greatest benefit occcurred in those

Sfﬂ

had operations upon the biliary

(]

f the 3tomach was

series from 43 per cent to 20 per

cent. Curiowusly enough, there was but & small

increase in th

method.

o B
g

ulmonary complica tifn;, by this
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CHAPTER IV
BTIOLOGY AND MECHANISH
One of the most interesting problems in connection
with this subject ceoncerns the cause and mechanism of
this cmdition. As Doolin (16) states, " a riot of

‘. )

theories have been formed to explain this question.”
Of these the two which heve been most prominent are:
1. the theory of ducdensal occlusion by the upper
border o? the mesentery, with the superior mesenteric
vessels, and 2. the theory of paralysis of the

muscular wall of the sgtomach,.

=
*’D

There ore different opinions as to the exact
mechanism by which the duodenum may be compressed by
the upper border of the mesentery. ZLccording to sonme
the important facior ig & sirvking into the pelvis of
the coils of the intestine, thus causing traction on the
mesentery and stretching it--over the horizontal porticn
of the omentum. Others, again are inclined to believe
that the overdistended stomach presses downward on the
megenteric root and thus causes the dwoedenal occlusion
which in turn, precipitates the Acute Dilatation, =nd
thus canpleting & viecious cycie.
1. Theory of ducdenal occclusion’

The conception that Acute Gastric Dilastation might
be due to shutting off of the ducdensl lumeﬂ by the

*

mesenteric vessels originated in 1842 by Rokitansky (47).

}...h
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Others who have supported this view heve been Kundrat,
Glenard, Albrecht, Robinson, Huellsr, Slocumb and many
cthers.

The mechanism of this theory is made more cleer
bj reviewing the anatomy srd relationships of the
stomach and duodenwum.

The duodenum in man is mostly retroperitoneal,
and it is firmly fixed by its peritoneal relationship.
1ig fizxed portion is further strengthened by the sus-
pensery ligament of Treitz (musculus suspensorius
duodeni), which is a musculo-fibrous band extending

-

from the lumbar part of the diaphrsgm to te inserted

mesentery beyond the duodenum. In its course, it
rasses to the left of the ceoliac artery and behind the
pancreg&s. The "C" shaped concavity of the duodenum is
cceupied by the heaé £ the pancreas with its uncinate
DY CESS .

The superior mesenteric artery springs from the
aorta, =nd proceeds vertically downward, passing through
between the head of the véncreas and its uncinate process
to emerge fran beneath the transverse mesocolon, after
whieh it crosses anteriorly, the transverse portion of

of the

w

the ducdenum and enters between the layer

mesentery. The vein is located immesdistely to the

de

oins the splenic vein behind

Cnds

right of the artery, and

2




the pancreas to form the portal vein.

The lymphatic channels follow the blood vessels
in the mesentery, t¢ end in nodes both ventral and dorssl
-to the panereas. Those ?ostericr follow the pancreatico
ducdensal artery to the hepatic chain, and those anterior
follow the superior mesenteric artery to the mesenteric
lymph nodes. There is an anastomosis between the
1gmphatics of the pyloris, duodenum, pancreas and

BN

.chain along the common duct. The nerve supply of the

s

small intestine is from the sympathetic system, through
the superior mesenteric ganglion, which is gsituated
dorsal to the superior mesenteric artery. It alsc
receives fibers from the vagus. The nerves follow the
bloed vessels and ultimately end in the plexuses of

.

the intestinal wall.
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Those who support this view believe the relations

of the root of the mesentery snd the mesenteric vessels

=
£

pradispose the duwodenum to danger from compression. Since
the small intestine hangs suspended from a vertical,
postericr abdeminel wall by the mesentery, snd must

depend for further support upon the anterior abdominel
wall and pelvic floor.

Slocumb (49) states, "this arrangement results in

a riding over by the root of the mesentery and & com-
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any cons iderable pressure &1 th

with the eirculation, innervation, and lymphatic

drainage of the small intestine, since these are all
intimately sssociated in the mesentery abt this point.

Abvnormelities such a8 peritonezal folds, bands, scoliosis
r * ¥

lordosis and marked visceroptosis might further add 1o

These observers infer, the reascn for these exist-

ing circumstances may be explained by the fact, man

T
&

153

has assumed the upright posture. They point ocut that
in the dog, pig and other cuadrepal mammals the relaticns

of the peritoneum to the duodenum differ from those in

men. The duodenum being a free peritoneal loop in the

abdominal cavity of fthese animals, and is not compressed by
the mesentery or the supericr mesenteric vessels. Ths
intes tines asre swported by = mesentery and in addition to

t
s strong horizontal abdominal wéll, apparently adapted
to the funetiocn of supporting their weight.
This view has been replaced more feCently, by those
who believe in the theory of duodensl occlusion as is

found in Bickham's Text book (3)--"Operative Surgery",

Miller, Brown and others.

They feel that Acute Dilatation of the Stomach,
provably never oecurskunleas there is & preceeding
intestinal paresis or atony. This paresis or ateny

may be produced by surgical shock, travmatic shocek,
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or shogk fron any cause. It may also accaapany grave

s

onditicns such &8 pneumonis, typhoid and other diseases.

[¢]

They feel that in all of these the pathology is essentially
the same, an interference with The nervous mechanism of
the gastro-intestinal canal.

It is further explained that with an atonic ducdenum

A,

lying between the mesentexry and the superior mesenteric

-

vessels in front and the resisting lumbar spine behind,

|

cons iderable pressure 1s brought upon this part of the

duodenunm, and & tendency tc cause closure of the lumen
ig developed. A constriction of the lumen of the duo-
denum would Then react upon the lumen of the stomach

Ty

and compressicn of the abdominal well would also react

31

upon its nerve and blood supply. In & like manner,

=y

compressicn of the supericr mesenteric vessels will
yrabablﬁ react upon the entire small intestine which
would cause o disturbance of both circuletion and
imme rvation. Then, with the dilatation of the stomach
and its extensicn downward between the antericr abdominsl
wall in front and = rigid lumbar spine behind, these
structures will bvecome further compressed, and & re-
sulting vicious cyele will be established.
In support of this view are cases of fLcubte Dilatation

of the 3tomach occurring in patisnts with enteroptosis,
emaciation fram debilitating diseases such asg diabetles,

tyvphoid fever
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loops of the ileum have become adherent in the cul-
de-sac fron localized preitonitis. This view &also
offers an explanation for the fregquency of Acute
Dilatation of the Stomach occcurring in patients with
spinal deformities, such as lordosis, where it is
obvions tret optimum ecmditicns are present for
mesenteric obstruction to the duodenum.

There are many objections to the theory of duodenal
occlusion, which upr to & few years ago was probably the
most widely a&ccepted theory of all. Some of these are:

1. Duodenal Dilatation, although frequently occurs

+

with gestric dilatation is not constant in its occurrence.

Aeceording to Doolin (16) it occurs in only 25 per cent

o

of the cases and Conner (14) gives the porportion of
ezges in which & whole or a part of the duvocdenum is
delated 88 38 per cent.

2. There are but & few casges in the literature in
which obstruction saems tc have been sufficient so as
to cause any marked constriciicﬂ f the dvodenum., In
aaumler'gicase; cited by Novak (44) "the post mortem
examination disclosed a reddened groove 2 cm. in width,
ort the upper surface of»the»bcwel, after a release of
the constriction.

-

%. Home observers feel it would be impossible for

duodenal occlusion to csuse & rapid, sudden Dilatation

of the Stommch, ag has been seen in & numbser of cases




which have occurred during owperation or the grcﬁy
referred to as reported by Lee (34) and Hovak (44).

4, IQ tﬁe cases of very high intestinal obstruction
reported Dilatation of the Stomach has not been &
conmon or chearacteristic symptom. Bloodgood (4)
reported four cases of high intestinal cbstruction, but

in none of these was there more than & slight Dilatation

b

of the Stomach found at operation or post mortem.

Borcherevincek (5) again reports a case of Acute “ucdenal

-

Obstruction by a gellstone, emphesizing the fact that in
such casges there 1& %n "absence of gastric ectasy and the
clinical picture of the ﬁcute Dilatation of the Stomach.”
5. It was previowly observed that Lcute Dilataticn
of the Stomsasch is comparatively rare after childbirth,
when the intestines might be expected to gravitate into

the pelvie cavity after the delivery of the child,
which would in this wey cause mesenteric constriction
of the duodenum.

6. It is also thowht, if the duodenal occlusion
is an important factor, there would be an indication for
gastro-enterosomy. However, a8 this operation has been
done, it carries a very high mortality, Also, 1f there
was a definite mecranical ccclusion, it would be hard to
explain the fact, that & large porportion of the patients
have recovered by the simple use of the stomach tube

without operation or postursel treatment.
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7. Novak (44) reports twe cases of Acubte Dilatation

of the Stomaéh cccurring &f

ter the operation of gastro-

enterostomy and infers & number o¢f cther similar cases

have been reported.

Mot withstanding the meny logical cbjecticns to

this theory--many surgeons
that this may explain the m
It will be observed, in the

day theory, that many parts

are of the opinion at present

gechanism of the dilatatio

favorable influence in the minds of various asuthors

and have Dbeen incorporate

the mechanism.

inte the present conception of

II. Theory of Gastric Paralysis

a5

This theory camot be as clearly and specifica

Ly

ot

presented as the previcus theory, largely due to the

aect of conflietin orts

)

Ie

0
g

fot)

ata. Althcugh this theory
over shadowed by the theory
occlusion, it hes since had
written on the subject.

The occurrence of Acut

during the course of =2n abd

Trendelenburg position, as reported by lNovask (44) in

1921, strongly suggésts the

due to some form of nerveus

in experimental evidence and
for a number of years was
of arterio mesenteric

the support of many who have

e Dilatation of the Stomach,
ominal operaticn, in the

»

t the mechanigm is probably

B

reflex.
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This theory is not new however, Novak(44) himself

credits Brinton (7) in 185% of being the first t

ot

suggest the theory of gastric paralysis--according to

3

Srinton (H)"icubte Dilatation of the stomach is the result
of & disturbed innervation of the stomach well, with
paresis following."”

In the description of this theory, it is necessary

At

to mention some of the facts in conmection with the

physiclogy of the nerves and motor activity of the

]

stomach, sz determined by experimental investigation,

in so far as they bear on the guestion unéder discussion.
Fost-operative intestinal paralysis has been

studied by Cennon and Murphy (10)who noticed the follow-

e

ing to occur: The intestines were etherized, from one-
half to one znd one-half hows--then sfter exposure of

the intestines to the alr, with unusuvsal cooling, the

£y

motor function of the stomach was not gresatly impsasired.
However, handling of the intestine caused an indefinite
delay in their motor power; even ma ﬂlbulathﬁ under

s

warm salt solution checked gastric ueflbbul gis for three

D

hours. Pingering gently in the ailr caused greater

retardation of movement, and after rough handling in
2air, no food wes noticed to pass the pylorus for four
hours, and then it moved slowly.

According to Kellogg (31) Kelling has described a

valve-like closure of the cardis, which is opened by




ey
-3

contraction of muscle fibers, extending from the
esophagus into the fundus. Xelling believed that
weakening of these fibers or &n increase in the intra-
tric pressure could close this valve-~like mechanisnm,
which asscociated with an obstruction to the duocdenum,
couvld produce the condition of Acute Dilatetion of the

As discussed previously in this paper, the vagus

i

o

and splenchnics are the extrinsic nerves 1to the stomach.

-

Brown, LedSwinney and %ade (8) have made a thorough

Ly

investigation concerning the effect of gsympathstic

stimulation wupon the stomach. In previous literature,

b =

both inhivitory and augmentor effects have been des=-
4

*

as to the effects of stimulation of the sympathetic

gystem upen the movemants of the 510 ma.ch-~ caus ng much
disagreement. They point out the feet that in preliminary

experiments wihich were made, 1t was shown that the
enesthetic had en influence upon the effect of sympathetic
stimuls tion, snd that motor or inhibitor responses could

be obtained, sccording to the anesthetic used. They used

2

anesthetized cats and both spinal and decerebrate cats

and dogs in thelir experiments, and the effects of

stimulation, both upon the bedy and pyloris of the
stomach were observed according to their technigue, wheir

experiments spopearsed 1o show:
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(a) the sympathetic innervation, aftser complete

severance from the rest of the stomach, was

{b) fibers were in the sympathetic chain which
conveyed inhibitory impulses to the stomach

58 a whoele.

[
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(e¢) that mﬁtOT fipers to the stomach

were also present.
The effects on the stomach, seemed to depend upon the
type of stimulation of the splanchnic nerves employed. It
was noticed that a stimulation st a freguency of cone
per secoﬁ& caused contrection of the body of the stomach--
and stimule tion with a strong, tetanizing current brought
about relsxation. The movement of the cats' pyloriec
antrum were inhibited by all forms of stimulation--
and the antrum of the dog, although usually inhibited,
ocecasionally showed an augmentor response to stimulation
of the sympathetics.

In 1895 Carrion and Hallion, cited by Doolin (16)
demonstrated that section of the vagus nerves in d¢§s,
resulted in Dilatation of the Stomach. A demonstration
of the effect of Vagus section in the human was oOvuserved
and reported vy Hartwell (27). He noticed iLcute
Dilatation of the Stomach fellowing the accidental
severance of the vagus nerve during = difficult thy r01d—

v. However, Dragstedt and Dragstedt (17) deny

-r/

ectom
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these observaticns. In their paper in 1921, they state,
"although the operation has been performed z great
number of times in the study of various problems, a
gsection of both vagus nerves above the diaphregm, or
a ﬁomblne@ section of both vazus nerves and splanchnic
nerves in dogs, has never in the experience of many
observers produced a dilated stomach.”

In the reasoning of this theory, by the observer
who supoort it, as Novak (44), Doclin (16) and others
¢laim it is no more remarkeble that abdominal injury or

str

m .

[

B

s
=

ulation msy reflexly produce gastric paralysis,

o

than th thed frog's heert may be made to stop

m
o
m
i-..h

in diastole by light tapping on the frog's abdominal
wall with the handle of & scalpel. Similarly, also

they reason, that =z sudden local paralysis of the uterine
wall 1z ocecasionally observed during curettage, and the
relaxation may become quite'markaé. They
that the afferent impulse mig bt have its origin else-

where than in The abdominsl cavity for instance in

w
ot
o
ot
N
B
[¢e]
e

those cases following injurie
also feel that in the nonsurgical cases, the mechanisn

wouvld seem to be = purely local me, They are not

certa in ag to whether the reflex has to dc chiefly with

H:
ok
o
[

an inhibition of the vagus or & stimulation o:

splanchnie nerves.,

In Novek's (44) swmeary of this theory in 1921, the
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fellowing statement is significent. PA1l in all, howev

-

it may be said that the weight of evidence is rather

over~-whelmingly in favor of the paralytic theory of

post=operative dilatstion of the stomach, trat

theory, mors

thaen any other, explains the varied immead-

iate etiology of the condition, and thet it alone would
& s .

=

geem to explain those rapidly cccurring dilatatims

lMore recent work hass 8 ewl

h
congerning the mechanism of Acute Dilatation of the

'ZB" ”;; ‘TTFT 1':'3 GQY

Qu

2t c¢larifisd the as

foutn

Stomech. The concepbtion of & gastric paralysis in the

usual sSense,

innervation,

throvgh interference with its motor

and apart from reflex or toxic depression

of tonus, is theught by nmost observers to be not guile
y () A

L%

true. The works of Goltz and Gaskell, cited by Dragste

Carlscon and

indicaete the

automaticity,

lung, and s

produce 2 n&

intestinal trac¢t to possess a peripheral
similar to that of the heart or amphibian
getion of its extrinsic nerves, will not
&
¢ branches to the hesart, will result in

the cardisc musculature.

and Tuckhardt (11) have shown thet it is

of either somatic or visceral sensory nerves. Although

at (213

Tuckhard (11), 4Alvarez (2), and many cthers,

alvsis any more than & section of the vaqsus
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both motor and inhibitory fibers are present in the
vagus nerve, the predominant effect of the vagus on the
tonus of the mammslian cardiac and pyloric sphincters
is inhibitory, and upon the stomach proper, is motor.
It is thought the opposite situation is obtained in
the effect of the sympathetic fibers from the coelisac
plexus. Although both motor and inhibitory efferent
fibers are alsc present the main effect of the sympathetic
fibers on the tonus of the cardiac and pyloric sphincters
is motor, and on the body of the stomach, it is in-
hibitory.

In 1931, L. R. Dragstedt (21) reports he has
observed, = relsxation of the stomach with contraction
of the ecardias and vyloris, following direct stimulation
of the peripheralvsplanchniﬁ nerves 1in cats under

light ether anesthesiszs, or reflexly through stimulsation

[

of many of the abdominal viscera and of sensory fibers
in the sciatic nsrve. Rel
degree has been observed after section of th

The degree of relaxstion which 1sg seen, in some

cases of Acute Dilatation of the Stomach in the human,

cannot be readily reproduced in lsboeratory animals.

This being explained in various ways--some
may be due to a speciles difference, or it may be possible

that some depression in the peripheral gastric motor

]

[

mechanisn may be necesgsary. Since there is some




exverimenta ]l evidence as well &8 clinicai observation

reported, mainly by Payer, cited after Doolin (16), that
chloroform ¢r ether asnesthesia depresses the stric
tonus and this mey be an important contributory factor.
The nervous pathways involved, in the visceral
reflexes are indicated in the diagram which has been
taken from Dregstedt (21), =i Vagos cexter
SgMPaTheTic Cexler

Atlerent lmPulses Via

Visceral amd Somatic
Nerves,

Fig: 1. Disgram 11ustrwt1n5 the pa thways of
nervous impulses resulting in reflex gastric
dilastation from the stimulation of viscersl
or somatic sensocry nerves. There are, of
course, intercalated neurones connecting
the gensory and moior nerves hers shown.
Reflex stimulation of the sympathetilc
center is accompanied by a simultaneous
inhitviticn of the &ﬂﬁ&”OﬁlSt oY vagus
center, an exemple of so called reciprocal
innervetion.

It was pointed out previcusly in this vaver thst

‘most of the cases of Acute Diletation of the Stomach,

1

have occurred after leaparotomy, znd, of these, operaticns
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upon the gall bladder and female generative tract seem
more prone than others to cause the cond ition. “he
ocecurrence of Acute Dilatation of the 3tomach following
injuries and extra--abdominazl operations, such =as
those on the extremities =nd fece, have also been
menticned. 1t is pelieved that profound stimulation
of somatic &3 well as visceral sensory nerves, may

bring sbout reflex inhibiticn of the stomach. According

to Dragstedt, Hontgomery, Ellis, and Latthews, (21) in
thelr recent paper, "evidence 1s thought tc be adeguate,
to show how traums incident to laparotomy, or operative
injﬁry to any mrt of the body, or child birth, might
cause marked inhibition of the gastric tonus, through
reflex inhibition of the vagus and stimulation of the
sympathetic nerves to the stomach.”
It is further believed that Dilatation of the

Stomach may be produced, as a result of swallowed sir,

by

Uz

and sccunmuls ting secretions of the stomach and duodenum.
The above authors, have reported 2 c&se in which
they believe & secondary occlusion of the ducdenum
[ &

has been demonstratec. The patient, & robust male, had

received a severe blow to the sabdomen, and the attach-

ook

ment of the root of the mesentery to & large portion of

jejunosteny was

o

the gnsll intestine had been severed.

verformed. ©On the third day following the operation,

]

examination revealed, & dilated stomach containing about
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1400 cc. of charascteristic fluid. Aspiration of the

drainage from the jejunostomy again became profuse.

3

the dilating
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and ducdenal secreticns into the jejunum. The with-

N

a

o

drawal of the materisl in the stomech, epparently he
relieved the ducdenal obstruction and allowed the escape
of digestive secretions from the JeJuncstomy.
Fhether the occlusion Qf the dwdenum was dus 1o
& direct pressure of the stomach with its large amount
of fluid or %o mesenteric compression could nct be
detemined. It is thought that the degree of obstruction
in these cases 1s probably not grest, since it is
found in many post mortem examinsations, the obstruction
can be easily over come, by the exeminin
Hevertheless, in the vpresence of & profound reflex
inhibition o¢f ths motor funetieﬁs cf the stomach,
and possivly of the duodenum, together with the over-
distention produced by gas and asccumulating secretions,
even the glightest obstruction msay be of the grestest
importance, in that the atoniec stomach and duodenum are

not abdle to propel their secretions into the lower

intestine.
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The theories previously described are not endorsed
by several authorities and new explanations are being
offered, for the causaticn of the condition of Acute
Dila tation of the stomach, &s in times past. One of
the latest, is that of Klemptner (32) brought forward
in 19356. It has been given the term Xiemptner's
Hypopthesis, in this paper, for the sake of clarifi-
cation &nd to lessen confusion. It is included in
this paper, for the sseke of completeness =znd becaugs in
genersl 1t contains some of the ideas of ssveral recent
suthors on the subject. )

As previou513 mentionai in this paper due teo the
fact, there are differences in etiology =nd mechanism,
we can classify all cases of Acute Dilstaticn of the

Stomach into two groups. The first group occcurs

during surgicsal opsrstions and the stomach is dig-
- & & +

tended by air, 1t is designated Acute Operative Dilatation.
&/ 2 -y

The second group occurs in the post-operative state
or in association with certain medical dissases, =nd the

stomach becomes distended by digestive juices, and this

]
B

4

of each will be made, including the recent ideas of
Xlemptner (32) and others.
1. Zcute Operative Dilstation

B

nere are some symptoms which are not uncommonly

K3

128 been termed Acutbte Jecretecry Dilastation. 4 discussion
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mentioned in the histories of cases recorded in literas-
ture. Some of these are: the patients take the anss-
thetic poorly, their color is often bad and they

struggle a great desl before the anesthetic has taken

Alvarez (2) in 1928, recorded findings, while doing
animal experimentaticns, with their abdomen open, in
which ne could often notice & peculiar type of powerful
respiratory movement, which rapidly filled their
gstomachs with air,.

)

As noticed sbove, th

84

caonmon factors in several

of the cases reported, was & disturbed respiratory
mechanism. XNormal breathing iz purposeful and efficient,
and the proper muscles are broughf into nlay, the rate

been adjusted to best

el
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end depth of res
utilize the oxygen in the air. XKlemptner (32) points

out, that the introduction of unusuval, difficult environ-
menteal condit ions upsets this balance of the respiratory
mechanisme.

It is thought in this hypothesis, tmt the patient

who breathes in alr mixed with vapors of ether or

0

chloroform feels like choking, unless the anesthesis

s deep. He then struggles, respirsatiocon becomes QI?TICLlf

e

and disorganized, extranecus muscles are brought into

play, and whatever else may nappen in scme cases the

muscles of deglutition begin to work synchronously with
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- the expiratory muscles and air is forced downward into
the stomach, until the pressure thare is in excess to the
atmosphere.

The swsllowing of air t hen distends the stomach and
brings on the syndrome, which is more than = refleﬁ act,
In fact it might be termed & bioclogical reaction--the
expression of a struggle for adjustment to abnormal
environmental conditicns.

2. Acute Secretory Dilatstion.

According to this hypothesis, two factors are
essential for the production of this type of Acute
Dilatation of the Stomach. They are:l{a) reverse
peristalsis and (b) suppression of the et of vomiting.
(A) Reverse Peristalsis.

The centents of the intestinal tract are thought
to move caudad, because of the arrangemen’t of graded
forces along the wall of the intestinal tract. This
iz tThe theory of intestinal gradients of Alvarez (2).
The wall of the uvper part of the tract is thought to
heve & higher tonicity, rhythmicity =nd metsbolic rate
ag compared to that of the lower bowel, and the Stémach
acts as the "echief motor™ of the systen.

A8 a result of pathologicsl conditions a rearrange-
ment of arems of high and low pressure, may be allowed to
take place. The lower howel : deve greas of in=-

(S

crsased tonicity through congestion snd irritation and
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the stomsch may becone atonice. The intestinal gradient
then may become flattened or reversed, carrying intestinal
contents tc the stomach by peristeliic waves. XHeversed

peristalsis ig then expressed clinically, by nausea gnd

The reversal of gradient is thought to be, mechani-
cally directly related, to the a&tony of the upper intes-
tinal tract--~as a result of the reflex inhibition of
the magai brenches or the stimulation of the splanchnic
nerves.

The anti-peristaltic waves carry fluids from the
intestines to the stomach. If for some reason, the
stomach fails to empty itsel?, by vomiting, it becomes
iistended and the distention reacts upon the motor and
secretory funcitions of the digestive trect.

The low tonus of the upper Intestinal tract, is
thought to be an important faetcr for the reveraal of the
intestinal gradient, which is still further depressed by
the distenticn of the stomach: the reversed intestinal
gradient is steepened and the stomack is turned into an

ot

aspirating soparatus for the digestive julces and the

contents of the small bowsel. In other words, the reverse

istention intensifies t

s
D
]
O
<4
¢H
[
€]
@
el
[©]
e
l.‘d
o]
c“‘}"
}....o
&1
l..d
6]
o
g
U]
g
)
o
ol
ol

By asnirating the contents ¢f the stomach, the
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stomach is given & chance to contract and to regain its

1

normel tonus, theresby reestablishing the normal intestinal

gradient and ending the syndrome.

In support of these 1deas gome pathological con-

ditions are mentioned with assoclated reverse peristalsis.

Some of these are: exogenous polisons, ether, chloroform,

nitrous oxide;

various forms of toxemia, as uremia,

P

acidosis, eclampsia, endocrine disorders; infectuous

féever diseases

tabetic crises,

K1 emp tne;_‘_

present, since

theam have been
production of
In regard

by compression,

of the intestinal tract; migraine
Dregnancy, shoek and ¢thsrs,
(32) believes a siriking cocincidence is

most all of these pathological conditions

with reverss perlmt%¢ulb'“and most of

*

stated to bes etiologicel factors in the

<

scute Dilstetion of the Stomach.

to the theory of duodenal obstruction

he maintains thet definite duodenal

obstruetion does not produce the syndrome, either in

the laborastory

or clinically. He believes the essential

factor to be the irritation, produced by compression or

pinching of the intestinal wall and not the occlusion.

This pinching or compression, causes an aresa of increas-

ed tenicity to
to be reversed
the stomech, wi

follows.

be produced, the upper intestinsl gradient
snd the digestive Julces are backed up into

th 811 of the associsted nhenomens which

N




In review of Dragstedts'(21l) reported case,

k)

previcusly cited in this paper and in which Dragstedt (21)
made ths conclusions; that aspiration of the s tomach

relieved the coapressicn of the dvodenum, but no definite

.

explanation was offered for the stopping of the drainage

|

~~f

the stomaceh becanse

2,

from the fistuls primerily and why
distended. 1In reviewing this same case Klemptner (32)
reacheld the conclusion that the stoppage of the drainage
engé the Dilataticn of the Stomech were due te reverse
peristalsis. He believes, reversed peristalsis to
common occurrence in the presence of a JeJunsl fistula

of this kind. It was further thought that, as a result

of agpiration of the stomach, it was allowed to regain

its normal tone with the reestablishing of normal
peristalsis, thus giving relief to the patient, ZXKlempiner
(32) states, "the alternating change in dirsction of

the intestinal gradient was responsible both for the
production, as well as for reiief of the syndrome."

(B) Suppression of Vomiting.

Since vomiting is = complex act and being made up

£ voluntary end inveluntary components, it 1s thought
that a8 long as the stomach can empty itself, it will

not become distended. During the act of vomiting,

the cardis and fundus relax, and conitraction of the
avpdominal muscles, the éia%hra@n znd the antral portion

of the stomach, forces the contents into the esophagus,




R

o1
=t

and here & sudden expiratory movement carries the
vomitus over the rima glottis. The sct of vomiting is
thought by most physiologists to be = protective measure,

Flanptner (3Z) believes as long as the s.tanach can
enpty iteelf by vomiting, it will not become distended.
If vomiting is supvpressed or inefficient and some

EN

degree of =&t

-

tny is present, the stomach would be un-
protected against the rush of fluids, carried there by

)

ltic waves and dilatation takes place.
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Some of the causes for suppression of vomiting are
thouzht to be:
1. extreme debility

e

<. conditions where vomiting is painful, as

pneumonis and operative wounds of upper
abdomen.
5. & toxic patisnt, with depression of vomiting

center.

<. Suppressicn of vomiting by use of pellistive

Since opiates are given for pain in the vosti=cperazitive

state, 1t is thought this may be a factor. Thess com-
bined with the effect of the snesthetic or

of the path-
clogy present may account for some of the reverse
peristalsis present in the post-operative state.
Llthough this hypothesis is recent, and sufficient

time has not elapsed for the reports of aut horities,
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either critical or otherwise, nevertheless some of

the ideas contained will probably plaey an important

1
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clution of the problem.

Heny minor theories have only been touched upon,

2/

and sane have Dbeen omitted in this discussion, beczuse

hey have 1lon

authoritiss.

over long per

-y

g ago.been discarded by the various

Only those, which hasve had followers,

iods of time and exert influence upon out

h

modern concepts of the czusation of the condition

have been discussed. However, it is interesting to

review these theories in regard to the etioclogzy and

mechanism for

this condition--in which there has been

as yet, no specific cause assigned. One new theory is

rapidly replacing another in an effort to give an

“

explanation which will cover the field. It is doubtful

if Acute Dilse

one single ca

of which may
order in the

Stomach.

taticon of the Stomach can be ascribed to
use but ravther to & number of causes, each
play 1ts own important role, in seguental

vreduction of Acute Dilatation of the
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The study of the gross patnology of Acute Dilatation

of the Stomach, iz &35 yet, in some respects incoumplete.
Hore information would be ¢ wlreaole concerning the
cuestion, of equsl involvement of ube anterior and
postericr walls of the stom , and the relation of the
transverse colon to the éilateé stomech, needs some

clarification. The histology as found in various

£

reports is zlso rather indefinite.
However, the stomach ié found to ée always more
or less distended. The digstention in some cases is
comparstively slight and presents itself principally,
by the globular shape of the stomach. In other cases,
the gtomach is cuite distended, snd extends downward.
into the pelvis, and often to the symphysis pubis.

Under these c¢ircumstances Borehgrevinek (5) quotes

Fenger's description, who states, "the stomach looks

3

i

like & huge, bent srm with the elbow near the pelvis.?

(”E

Between these extremes many variations are found. The
excessively distended wall of the stomach is usually
described as being cuite thin, and in some the contents

mey be observed through the thin wall. Its color is

i

red or bluish, and with lesser degress of distention,

it mey be gray or gray-blu

;"“rt}
0]
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In the muccus membrane, regular extravasations
of blood are reportsd to be found and often superfi-
cial erosions, which mey explain the hemorrhagic
nature of the vomitus,
Henry (£8) describes degeneretive changes in the
nucossa Gf the duodenum associated with this condition

a4

wnich takes place esrly, and undergoes necrosis.
Conner (14) in a study cof sixty nine smtopsies, con-
cluded there was an associated dilatation of a part or
whole of the duodenum. In thirty eight cases in which
the ducdenum was dilated, the dilatation stopped
abruptly ne&xr the lower end of the duocdenum, where it
passes behind the root of the mesentery, causing &
definite obstruction. In eight cases there was
dilataticn of the duodenum, but no compression was
found.

Some authors as Bloodgood (4), Albrecht (1),

Baumler (cit. by UoreﬁgTeV1nC£ ( 5), and others, have

-

described a furrow or constriction of the ducdenum,

being & rose colored stripe on the serosa, and

m

corresponding to it & necrosisg in the mucous membrane,
which has been escribed to arteriomesenteric--com--
pression.  ginece this has been reported in but a

few cases, the concensus of Opinjon is that it can
hardly be tazken, to be indicative of arterio-mesenteric

compression. In his discussion, Borchgrevinck (5)
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dismisses this evidence by the statement "for the
remark, that we £ind only, that for which we are
looking csn also be applied to in a post mortem ex~
amination.“

Concerning the small intestines, the literature
containg 1ittle information. In most instances, when

it is mentioned they have generally been described as

*

collapsed and lying in the pelvis. Sometimes it hes
beeﬁ noted that there has been & long mesentery
asgociated with these findings.

The microscopiéal picture, is that of an extremely
stretched, thin, stomach wall with small hemorrhagic
areas in the mucous membraﬁe; and &s reported by Henry

evidence of s uperficial erosions and associated evidence

of degeneration. Dragstedt et sl (21) denies there is

.evidence to show that the distention has interfered

Vlt? the blood supply to the gastric wall and describes
the mucous membrane as being pale. Xellogg (31)
describes the gastric wall &s being edematous.

The contents of the stomach have been reported
to be chiefly gas &nd a thin greenish, greenish-brown,

which is odorless and practi-~

or brownish-black licuild,
cally neutral in reaction.

The experiments of Dragstedt snd Dragstedt (17)

in 1922 suggests, that in conditions similar to those

found existing in Acute Dilatation of the Stomech,
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There ccecurs an absorption of toxic substances, from tThe
duodenum which have & pronounced secretagogue acticn.
They theorize, that duodenal obstruction seconﬁ ry to
the gastric dilatation, results in the development of
an increased tension in the obstructed dvodenum. This
inereased intraviseral pressure zllows the abscrption
of toxic materisls which are otherwise excluded by the
selecting sbsorbing functicn of the intestinal mucosa
These toxic substances which have been formed, then
cause & proncunced stimulation of the gastric, pan-
creatic and duodengl secretions. This factor may play

f digestive fluids

<

a role in increassing the out flow

o

in a1l conditions accompanied by obstruction in the
intestines.

The enormous cguenity of Tfluid thet is regurgitated,

or may be agpirated from the dilated stomach is cone of

-

ures of the disesse. Ifost all

m
ot

the most striking fes

obsServers have commented on the excesgive amcunt of

»

fluvid =nd most are agreed that the fluid is

e

composite

03

tic juice, bile, and the

of gastric juice, pancrea

Q«

gsecretions of the duocdensal mucosz.

It has been 4ifficult to ohtain accurste information

2

volume of the variouwe digestive
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nditions im men. 2Rowniree (48} in 1922, 4id & great

emovnt of work on this subject and the following table




ig taken from his article.

Secreticns cc. per 24 hrs.

Salive 1500
Gastric Juice 2000-3000

Bile 300-500
Pancreztic Juice B00O=-800
Succus entericus . 3000

0

the sublect feel that the enormous cuanity present 1g
far in excess To the normal volume secreted. They
believe this hypersecreiion i3 = result of proteocliytic
sction, in which ﬁistamin—-like bodies are formed in

the ducdsnum, end these powerfully stimulete the

secretion of the dlgestive glands.

1 ] L ey P WS- TP JEPN N Y 2 Yo e
Trhe origin of the ges found in the stomach has

T A e d A E - 3 3 ey oy o .
carvon dloxide from the blood stream, was sug-

Woodystt and Grazhem {(cit. aftsyr HeIver (37)

by Schierbock's theory thet carbon dioxide
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fant]

series of experiments, they concluded that such s
secretory activity might be responsibl

part, for the gas present in Acute Dilatation of the
Stomach. YHowever more recent studiss by Helver,

Redfield and 3Zenedict (38) have shown that

ment of carbon dioxide into znd out of the stomach,

4

Seems to¢ proceed according to the physical laws

o

S

2 .

governing the diffusion of gases, and there is no
reason to suppose, the gastric mueoss could szssume s
secretory activity of this nsture.

Diffusion from the blood stream, has 2lso been
studied as a possible origin of the gas present.
However it is thought by most~ohserver$, that the
szmount of gas entering the stomach by diffusion, would
be too small to play an important part, especially in
those cases in which there has been a rapid Dilastation
of the Stomach,

"

Atmospheric air is held by more recent authorities
as being the possible origin of the gas. It heving

been aspirated during the struggle in difficult anes-

ot
[

hesia, aeorphagics ete., It would seem that this

L]

night be & logiceal explanation for the gas in those

21

caseg in which there is a rapid distention.




As a rule, in post-operative cases, the symptoms do
not present themselves until the third day after oreration,

“,

but even prior to then certain consistent

¥

factors of

&

importance msy be noticed. At first, the patient is
apathetic and comfortable, the mind is clear, the
pulse mey be normal or slightly increased in rate and

gmell in volumes. The blood pregsure iz not increased
and the temperature mey be normal or sub-normel, unless

the cond it ion complicates a febrile state.

[
e

The patient may Dbegin to show some avpprehension,
snd a constant distress in ths upper abdomen may be
present. There will be, with the use of enemats,
passsage of flatus fron the bowel, without relief of the
uoper &bdominsl distress . Examination at this time,
will show no fluctuation, but a tympanic note may be
obsServed over & 1arge are& ¢f tThe upper abdomen.
Passage 0f the stomach tube &t this time will give
immeadiate relief--snd it will be found in most cases
that the primary distention is due, noet to a fluid
content of the stomech but slmost entirely to zss.

Only mild, if eny, toxie symptoms will be present.

oS

5

In cases, when these Tirst observations have not

P

been made, and in those cases which wnrogress, after ¢ ome
AR,

Judicial treatment hes been instigated, =& striking
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picture presents itself. The mode of onset, as well as
the time of appearance, or the development and degree of

+

the major symptoms, such as neusesa, vomiting, pain,

]

abdominal distention, toxemis, dehydraticn and collapse
may be variable. In the less severe cases pain,

nausea, epigastric fullness, regurgitation and moderate
distention are usually observed. Seemingly the better
the patient beforehand, the symptoms =are more Qhar ply
defined , when Dillatation of the Stonach mekes its onset.

The illness, is thus seen in s mors clear form after =

Q

less sericus overation. In a cése of medium severity,
the dilatation will 25 a rule show itself by the patient
conplaining of pain and distention of the upper abdomen
together with increasing thirst. He will then begin to
vomit, without relief following. The vomiting occcurs

at shor% intervalsg, and when once started, becomes one
of the most prominent features of the disezse. 4 dis
tenticn of the stomach occurs rapidly. PFrom the be-

ginning it includes the epigastrium, by degrees it

i L4

éxtends downwards, past

e

[

he umbilicus and can perhaps

reach the lower part of the abdamen. £s a rule the

4 e - ; N 4 L 4+ A
distention 4g largest in the left side of the abdomen,

wnile the right takes little if any part.

-Q

Upon examinaticn of the sbdomen one will find

tendemmess, which begins in the epigestrium, a2nd extends

H
- &
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downwerd with the increasing Dilataticn of the Ztomach.

It is of greatest intensity, during the beginning of the

dilatation--the excessively distended stomsch often is

less tender and 2t T imes no tenderness is vressnt. The

outlines of the stomsach sre for the most vart indistin-
able. There are cases reported, in which an ex-

cessively distended stomach, has no
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influence on the shape of the abdomen.
In the ordinary course of the disease, splashing
sounds may be elicited by percussicn, or shaking of the

abdomen will reveal & large collection of fluid cor

@
is)

-
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o

hearing & "succussion splash” in the stethoscope.
If the distended stomach is displaced upward, succussion
souwnds mey be produced by the heart beats, and occur

gimultaneocusly with the movements of the heart. ALccord-

ing to some Zuropean authors cuoted by Borchgrevinek (5)

88 Baumler, Zraun =nd Seldel, Haberer, Helne-Zwald,

vart, and 3loodgood {(4) in the
United States, the outliines of the distended stomach
are indicated by a symptom, which gives the highly

interesting evidence, the stomech is not paralygsd,

namely, that of visible peristalsis--although this is

If = stomach tube is introduced, gas and fluid

one ig in doubt =5 to the seat

en

{_

will be expelled. If
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of the distention, this should 21llaj

the distended stomach collapses.

the condition goes on the regargitetion

[
by

increases, the pulse becomes fast and smell, the urine

is scanty, the pafient becomes prostrated and toxic
with symptoms of cellapse, characterized by a cold,
clammy skin, cold extremities, some degree of cyanosis
with rapid and shallow respiratioﬁg, anxious expressicn
and the patient passes into delirium or coma.

The chief symptoms of this condition are vomiting,
abdominal distention and colleapse and symptoms of
secondary renk are pain and tenderness over the dis-
tended stomach, thirst snd scanly urine.

 Vomiting-is present in about ninety percent of the

cases, and usually is the first toc attract attention.

b
e

Vomiting may be present and then disappear for hours or
even days, only to return later. It has Dbeen described
as "regurgitant”, "persistent"™, "uncontrollabls™,
"profuse”, and "incessant”., The vomitus is ususlly =
dark greenish, flocculent fluid and may hs odorless,

or foul smelling, but not fecal in tyype. Tﬁé cuanity is

grest. Chemical exemination of the vomitus in & number

of instances show bile to usually ve vresent. Both =&

Wl

hyperchlorhydria and & achlorhydria have been found &s
well 29 2 normal content of nydsochloric acid. Hydrose

sulphide has Deen found in some cases ag well as yeast
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cells, bacterium coli, together with staphylococel &nd
streptococci.

Distention is uvaually present, it may effect
mostly the epigastrium, the left side of the ebdomen
or involve the entire abdomen, Pain is present in
about twentyhfive per cent of the cases, and may be
severe. Abdominal tenderness is usually present in
most all cases.

Collapse i3 generally yresent; it usually oceurs
early, especially in the severe case It is thought
to be due to over-sﬁretcb ing of the stomach walls,

Fal

Juids, interference with respiration and

3

loss of body

I

heart action and to the toxemia produced

s

Thirst is one of the most common symptoms, and at

times 1t becomes quite severs and agonizing to the patient.

Intestinal action seems to be auite independent of

83

the Dilatation ¢f the Stomach. Flatus and movements of

the bowels heve often both cezssed, while in other cases
there has been an accompaning diarrhesa.
The temperature unless influenced by an associated

the

pte
pmt
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condition is usually normal or sub-normal, wh
pulse becomes fast and small.

Occasional reported symptoms have heen hiccough,

2

narked dilatation of the superficial abdominal veins
and edema of both legs.

The scanty urine and urinary changes seem to bear
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2 direct vrelation fto the severity of the toxicity which

is thought to have its origin, as & result of the

gctivity of the proteoclytic bacteria and the presence of

'
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8 xic bodies which exert & secred ?g gue
action causing the enormous smount ¢f fluid in The
stomsach,.

The urinery changes m&y show: indican, slbuwain

rranular casts, eylindroids, high specific gravity and
- Ed & * E“,

& decreased out put.

&

The blood chaenges are also important. With th
progressive dehydration, there 1s an inerease in
hemoglobin and in the number of red cells. The
levcoeytes may very in number from 7,000 to 14,000.

The blood chemistry, has been found to show a

1

decrease in the plasma chlorides, an increase in the
carbon dioxide carrying capacity of the blood and

increzse in ures and non-protein nitrogen. Johnson

4

end Rebinowiteh (30) have recently made & study of

the clinieal and bic- Cﬂemlcal findings in Acut

O]

Dilatation of the Stomach. They attribute the accumu~

-

lation of non-protein nitrogen in the blood not to be
due to impairment of kidney function but to tissue
destruction. They have also found the incresse in blood

ures nitrogen to paralliel the clinieal picture and the

]

}....J

creatinine to be normal or preactically so. They add

snother finding, which may be present, that of & mild
k ey ’ . 1]
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nough definite hyperglycemis which is also thought

i}

be the result of necrosis of the mucosa.
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The early disgnosis of this condition is very

&

important, in regard 1o the prognosis of Acute Dilatation of

the Stomach. It should not, a8 & rule, present unusual
difficulties, although this condition is often over looked,
merely becaﬁse the physician does nct have this condition
in mind.

In meny cases, the first glance at the patient, will

£

O

note a brownish green or black stain at the angles
the mouth, where the regurgitated fluid has solled the
skin. There is an anxious facies and the patient is

¢ ig inereased in rate and snmaller

[4]

gpprehensive. The puls
in volume, while no marked change in the temperature ha
teken place.

.

Physical exanination, reveals the abdomen o be

distended, first occurring in the epigastrium, and later
involving the left side or entire abdomen. Pain with

abdominal distress and tenderness will probably be pre-
sent in most cases and the succussion splash can be
elicited in the greétef majority of the p@tlpﬂtn-

These findings, with the rather characteristic
symptoms, the large amount of zas and fluid revealed by
pagsing the stomach tube with relief of the patient by

levage, together with the urinary and blood changes

should make the disgnosis rather gulcekly, with no
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vnusual difficulty. X-ray exemination has preven to be
very useful in those cases in which There has been some

doubt to the diamgnosis, when the above findings present

& confusing picture.

This condition may simulate post-operative ileus,
intestinal obstruetion, and peritonitis.

The differentiation will be suggestsd by the
characteristics of Acute Dilatation of the Stomach as,
the absence of fever, the frequent and copicus vomiting
of the regurgitant typve, the absence of marked abQO ninal
tenderness or rigidity, absence of masrked leucocytosis

end most imporbant, the striking temporary disappesarance
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cf the distention

with a large amount of brown colored fluid escaping.
t

is gnd intestinal obstruction
4

and is not relieved a great dezl by gastric lavage.

The amount of vomitus, and of the matsrisl recovered by
lavage, is also commonly much less. In zddition there

is usually mors or less fever znd leucocytosis in per-

de

itenitis. 1In post-operative ileus, the set may not

b vhur

oceur &8 early as does thabt of Acute Dilatation of the
Stomach, pain is more severe, and vomiting is not such
a major symplon.

If attention is first directed to the urinary
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changes, it may be confused with uremia, the differen-
tiation should net be difficult, from bearing in mind
the above statements. The blood cﬁanges will differen
tiate it from acidosis.

Occasionslly reported conditions, which may csuse
some confusion in disgnosis have been:
(2) Lerge gallstone, casusing obstruction, in the
duecdencjejunsel region.,
{(b) Congenital or hyperirophic stenosis at the
pyloris.

de

{c) Retroperitoneal hernisa.

{d) Post-operative vomiting.
{e) Appendicitis.

(f) Hematome of the head of the pancreas.

{z) Acute hemorrhagic peancreatitis.

i...l

{h) Dizphragmstic hernia.

=

{i) Xidney colic, ovarian cyst and
of Taves.
These conditions offer 1ittle difficulty to dia-

enoeis, the chief reliance can be placed on the passag

Lo

of the stomach tube with relief, the characteristic

o

fluid, aided by the history and the points of differen

E™

in the symptoms which may be present, as well &g

laboratory findings.

-

<

ce




e

[
o

The chief T of
e complicztims hig eonditio my be ascribed to

an alteration in

allimentary tract and are mors or less completely sbsore-
ed in the lowsr part of the, intestine. The water :nd

Wnich are sre the princinzsl constituents

of these sccretions, are nol apperently &absorbed in The

u
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Q
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enum, or uuper jeiunum --but in tne 1ower

L

Jejunum, ileum, #nd colon, they ere more readily absorb-

ad.
In ordsr, then for reasbsorsntion of the zastric and
o¢ nereatic juices, motor asctivities of the intestines are

necegsary, to carry them into the 1leum &nd colon.

body,

gither through vomiting or zccumulatiom in the lumen, of
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the non-a&bsorbing portiocns of ths

o
Q

.

gastric julce hes been offered &85 an explanaticn for the

hypochloremi 21%slozis and dehydration which exists.

p%

2

e éﬁneeytian that herm might result from the failure

of reabscrption of

ind pencreatic juices, has

largely come about through experimentsl work upon the
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pathogenesis of high obstruction by IcCallum

(36), =#nd others.

Other experiments, nstroting the fatzl effect
of the uncomplicated tctal loss of gastric juice in the
experimental &nimel have been reported in some detsil by

Dregstedt =nd £1lis (19) in 1930. In their work, the

continuons total loss of gastric secretion under conditions

28 nearly normal #g pogsible, end in which there wass no

body welght, 2nd died in from five to eight . With
the zbove symptoms, charsctsristic changes in the blood
chemistry were noted. There was s fall in the concen=~
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combining power of the plasms, & shift in the hydrogen

ion concentration towerd the alksline glde and a late

° 1 - - 1
increase in the non-proiteln =nd The
cnznges in the blood chemistry w sorportional

" ¥ 41 [ : PR N T IR I N PR
to the severity of the sympbtoms, and Lot were without

cuestion due 4t the removal or loss of the

sortant elements lost in the gastric

contained in physiocologiesl salt sclution. They found
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chlorine, that zre of the grestest

lost in the

to cont

juices, the effecty

Drags tedt, Dragstedt,

n 1918,

effaects.
varicus clinics
escape of bile do

Blman

In meny cases of

and

znd McCsughsn

L not show cnutstand ing

bilisry fistulza, cbserved

ghown the total

3 3 " .
hogpitals, has

net vroduce zcute symptoms.

o

(22) in their work in 19

™
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the major

cause desth in =2 sh

gomery (20) in

total loss

My .
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nigue.

operative procedure,

to lose weight stesd

st to demonstrats

1 1924, secured data on the effect of
of pancreatic julce by & more refined

fO und the

death cccurring

porticn of the pencreztic secretion, would

racover Trom the

but shortly after they were

@ily, gredually become weaX &nd

course of five

of their

the

1woticed

nowed change



P

which were cpposite to that described, following the loss

N

s decrease in -the concentra-

of pagtric Juice. Thers v
ticn of fixed 2 decrezse in the
chloride, & merked Cecrease in the carbon dioxide com-
bining vpower of the plasme, &nd & shift in the hydrogen
ion concentration toward the =zcid sids. The dehydration
sccotnted for the loss in bedy weizht but the blood
volume remsined normal even during the terminsl sitages.
The adninistrstion of penereatic julce by mouth was

found to prolong 1ifs and cerrect the altered blocd

egulted in the continuous

by
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centimeters of physiological zalt solution by intravenous

injection, life could be prolenged znd the altered blood

chemistry could be, in part corrected. This slsc seesmed

T

to give proof, that the logss of the elements, sodium =nd
1l outcome, when they

It ig then evident, that the property of the gasiric

snd pancreatic glsnds, to remove inc

h‘

ganic elements such

ag sodium =nd chlorine, from the bl plasme makess 1t

tions, must
intestine, in order thst thsv csn be returnaed to the

bleoocd stresm =nd avert these complications found in
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The oceosional of teteny, which heve been
s 2 3 o i3 e 2 A AT i L . e In LY
chserved in patients with fcute Diletation of the Stomach,

are thought to be due t¢ the alteration in the chemistry

of the Blood beceusge of this failure of resvsorpticon of

the excreted digesitive jtices, An extensive alkalosis

i

exists 1f there isg » marked losgs of the scid gasiric
juice=--znd tstany is cbserved in the merkeld slkalosis

wnich exists, 28 & result of forced bresathing. Dragstedt,

Hontgomery, Ellis
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extreme alkalosis was reproduced by the draining gsstric
fisgtuls. However, it ig to be noted that in severse

1,

-1 s - S . ~ - a5 o R
nlkslosis produced by hyperpnss &nd in which tetany

oceurs, there is also & redfucticn in the carbon dicxide

tengion in the blood. In the severs azlk=losis following

o - F N oy 2 : 4o o - LR [ T S S

the logs of gzastric jules the hydrozen ion concentration
£ T caes e - Ty yq - . 2t A s s .
of the plesme mey be low, but the carbon dicxide tension

pressure upon thoracic snd sbdominael arterisl znd
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Verous pressures. In thelr experiments on dogs, they
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ave produced the pilceture of icute Dilaftation of the
Jtomech as seen in clinical cases. However, since the
progressive increése in pressure, in the animal were
induced in = velativel
the loss of blcod volume which may occur with a more
insidicus onset, 1t was concluded that the terminal
effects on the eardio-vasculzr system of the humen

might be aven zreater th thelr sZperiments

They observed, whenever

incresased, the pressure cave rose
promptly and with decressing intragastric pressure,

there was 2ls0 s dscerease in the wressure of tThe inferiox

51izht incresses in the intragestric tensicn caused
no chinges in the swerior vensa cavel pressure, however,

if it were over 30 millimeters (mercury) there was z

in the pressure. They zlso cbserved, as the
intragsstric pressure was increased there was ususlly
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hers resulted a2lso, &#n obstrucition to the

vortal blood flow and esvidence was gained, wnich pointed

AUSE OF DEATH

o

It is the conclusion of most suthors, that the cause

of death is = chemical one. The fzilure of resbsorption of
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dehydrztion, toxemizs and loss of sodium =nd chlorine ions,

en azceount for the lethal ocutcoms, in many

which the pathologist has besn

secondsry oceclusion ¢f the ducdenum. It ig thousht to

the failure of resbsorption of

v . - 7 b 1 - . » Y e - » . -
they are not taken to ths egbsorbing sortions of the

canal. It is bellieved, however, when secon=-

dery occlusicn is fownd to be present, even though it be
o s - o

r8light extent, it may form 2 successful bvarrier

&

preximal portion of the duodenum.

Another contribution to this zhase of the subject
has been made by Brems, Xetz =nd Kohn (6) since they have

observed,

distention in dogs, which had versistsd for some time
£ rin *

restora-
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authers in discusging the prognosis ¢f tThis

pelieve the Lifers turs doss not zive a correct

expression for the prognosis of the illness, in that many

- bel - . . R . T b ¥’ - - 1 o
less severe and cured cases are not included, bvecause they

1,

are overlooked. There might te sane doubt however, og

to The correctness of this statement, becauss an icute

range of variability of the ons

verying degrees of severity; it

course 1s protracted in meny case

pean trested with the stoach

e - 2 e pe - - r o
general supportive mesgures, &
o &y Bt e oo At e
a day. In several cases the 4

4 s . 3 L2 . £ e . U e . o
tinued for =zome tims, evan after the severe symptoms have

.« DBorcherevink (5) tells of the x-ray exenm-

inaticn of one patient, which revealed ths stomach to
rezch three centimeters below the uwmbilicus, a month
efter the onset.

As stated before, an Acutely Dilated Stomach shows
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the unrecognized end untrested cases, have = fatal
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has become sware of the possinilities of this condition
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end dizgnosis hag been mede with more accuracy, =nd

b

prompt treatment instituted, whiceh has imvroved the

T 3 R 1
by viewing th

D

Yesy Author Mortality
1607 Commner 72
1908 Laffer 62
1913 Borchgrevink Ba%,

No recent author has nade an ax;ct gemputation of

)

the present mortality rate, however, the genersl

oy 4 e 1
v 11 Thne

concensus of opinion is thet it iz cossibly
neighborhood of 7%, or slightly lower, in &11 cases of
Acute Dilatation of the Stomach.

Doolin (16} has given a more true perception of the

isnts choances, by znalyzing the mortality rate as

recorded, by the vaerious methods of trestrent &s seen in

Ho. of ceses  Type oFf itrestment  Deatns
51 medical 1y 29
29 opersetion 21
54 1ufﬂﬁe 25
2

L
30 postural

These figures are not only signifiesnt in
the mortality rate ss & whole, but aiso in the c¢roice of

ST .
trestment to0 zelact.
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phase in

7 heg undergone during the

ey S Lsdenps e " S S — 1 - - M -
past f1ifty vears, restoration o heslth hes

2 great number of cases, which formerly would have been

veen achieved by coperative surgery ith Acute Dilatatio
of the Stomach, however, this has been obliged to =dmit

of the Stomech after it is once established, it might be

a

well to consider soms points in

by ¥elloge (31) and others.

l. Before opera
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ty the stomach early andé repest the procedure
fregue i wre is & tendsncy for fluvid in
the stomech, to collect rapidly.
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After the conditicn is conce estsblished
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tiong are:

1. To keep the stomsch enpty.

2. To restore the Lody fluids =nd conbat
S« To relieve poszible mesteneric compres
4. Stimulete peristalsis.
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In regard to the first of these procedures wmeny

hods have been used to keep the stomsch empty, all

of which have been met with & favorable degree of success.
An energetic and continusl-evacustion of the stomach has
become one of the principsl methods of treatment in cases
of Acute Dilatetion of the Ztomach. This method also
gseems to conform with good ressconing and rationality in

that it relieves & distended, hypersecreting stomach. The

If the evacuations take place only after the stomnach

is distended to ite meximum and the patient's strength

hag weakened and zalmost exhausted, cspiraticon ¢f the
contents o , in many of these caszses fail

to obtain the desired result. An early znd comvlete

One of %

the more esrly methods used to accomplish
this result wes by zastric lavage, and much has been

both

agree

hat this wrocedure has saved meny lives under certain
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Several types of suction eppsratus for this pur-

pose h&ve been described such & that of

respectively. Recently, however, Orry
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