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CHLORIDES IN OBSTRUCTED BOWRL FLUID

Intreduction; Purpose of the Problem
In high obatruction the intestine bscomes distended
but empties iteelf often by means of reflex vomiting. This
counstant filling and then emptyling throws the digestive
Julces out of the body. As they contain large smounts of
sodium chloride soon there ie an acute depletion which
may cause the death of the animal,
in low obsiruction of the small intestine the condi-
tions are somewhat different. There iz an sccumilation
of digestive Juices in the intestine above the point of
obstruction, but there is l1ittle or no loss of this mater-
ial by vomiting. The intestine iz distended and atonic,
holding a auantity of this trapped fluid. If this fluid
- contained large amounts of chloride, oue could explain
the daath of the animal on the basie that this storing
up would be as effective & means for depletion as actual
loss outside the body. It was with this possibility in
mind that & etudy of the chloride content of this fluid

was instizated.

Previous work on the subject:

In reviewing the enormmous literature en obatruction,
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but one direct reference to the problem was noted. This
appeared in a paper by 0. H. %angenstﬁenl where he men-

tioned a case of human obstruction in which the chloride

=

content of the fluid was stated as 10 per cent. This

was a persosal communication to him by Doctor Georce Fahr.
Qther investigators meﬁtian the loss of chloridss

%0 the animal by thie method. Among these are Walters

and Bollman® and alego Herrin and %e@k-s In none of the

above work was an actual study made of the chloride loss

through the accunmilated fluid sbove the obstruction.

ﬁeﬁh&d of Procedure

Three grouns of exveriments were used to zather this
information: Tirst, the sodium chloride content of fluid
in distended closed intestinal loons was estimated, since
thess simul&ta intestinal obstruction. Sscond, in a
series of eight dogs with einple obstruction the fluid
above the point of obstruction was asnalyzed. Third,
guantitative tests of the fluid from cerisin human cases

of ebstruction were made.

First Group:
Six dogs with chronic closed ileal 100934 were avail-
able. At times these dozs had what we are tleased %o call

"blow ups®; that is, without preliminary sign the loop



became filled with fluid in the course of about twenty
four hours. At this time reflex vomiting set in and the
animal showed clinical signs of obstruction. To relieve
these animals of their intractable nausea and vomiting,
the flﬁid was aspirated from the loop. This was consider-
ed analagous to the fluid above an obstruction. Yarying
amounts of fluld were removed depending on the size of

the loop. This material was analyzed for its saéium

chloride content (technioue below).

Sscond Group:

Here it was deemed advisable to produce some simole
obstructions in dogs at varying levels in the intestinal
tract. The positions varied from 18 cm. below the pylorus
to 22 cm. above the cmecum. The duration of obstruction
ranged from two to nineteen days. The actual work was
carried out as follows: Under rigid ssepbic technigue
the abdomens of healthy, etherized dogs were opened. With
ag much care as possible the intestine at the noint decided
on for ligature was brought through 2 right rectus incision.
A piece of clean folded gauze about half an inch wide was
used as a ligature. This was slipped through a hole in

the mesentery as close as possible %o the gut 80 as to
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avold catching any of the larger vessels. When tied

this approximated an obstruction due to an adhesive band,

as “a simple obstruc-
tion". The abdomen was closed in three layers, using

Ko. 2 plain catgut on the peritonews and rectus muscle fasgia
and interrupted linem in the skin.

These animals were placed in spacious cusrters snd
supplied with wate& and food. Thelir general condition
was noted twice a day and especial notice given to the Byt
ptom of vamitimg. After varying lengths of time depending
upon the location of the cbstruction, these animals were
chloroformed and carsfully autopsied.

A mid line incision from the xiphoid process of the
sterum to the symohysis pubis was made. The bowel liga-
ture was found and the distended loop lifted us out of
the abdomen so that the proximal ending of the distended
gegment could bs recognized. A ligature was then placed
at this point to prevent loss of obstruction fluid. Now
the bowel was cut loose from the mesentery and removed
from the abdemen. Heasurements of the length and greatest
width of the distension were made snd the gross pathologzy
of the loop wall observed. The fluid was then removed

from the intestine and measured before being analygzed



for sodium chloride per ¢ent. ¥rom the above data the
total gquantity of chloride was estimoted.
In two animals of this geries daily bleod chloride
estimations were made. Five ce. of blood wae removed
-f:mm the heart at about 10:00 A. ¥. each morning until

the animale were posted.

Third Group:

In cages of obstruction in man, operated voon, &
quantity of the fluid above the obstruction was obiained
(by needling the gut)}. This was analyzed for its sodium

i

chloride content. The clinical history amd the operative

findings were rscorded in these cases.

Technione of Chloride Ans yeissz

The method of Volhard® was used on the intestinal
flulde. Bome of them had to be cantrifuzated before they
could be used on account of extreme turbidity. The blood

chlorides were estimated by Whilehorn's method.

Resulte:
The conditicns in the first serise were oulte miferm.
A1l the animals had closed chronic loops either of tha

Jejunum or the ileum. Such loops may from different csuses



become distended with fluld. As the distension increases
& reflex nausea and vomiting is produced. Flnide were as-
pirated upon the appearance of the above symptoms. Tnder
these circumstances fluids have been shown to contsin a
normal ensyme concentretion {Sehwictenburg and Burget).a
The experiment was repeated as often as ten timeé on the
same animal. In all, twenty-seven different fluide were

tested for chloride concentration. ¥hile theres was a

centration waz 0.805%.

table 1.

Table I

Chloride Contant OF
Closed Distended Loop Pluid

Dog i\f(}- 150 :(.Gg' 161 :MQ. 163 EJQ: 153 I@Ou 15";)} }flﬂn 142

Per  0.61 0.75 0.82 0.85 0.79 0.93
Cent  0.60 0.74 0.88 0.87 0.85
Sod iwn 0.88 0.85 0.79 ,
Chloride 0.88 0.94 0.82
0.85 0.96 0.83
0.85
8-75
0.88
0.85
0‘?5

The average of the group was 0.8054.



In the second series of experiments simnle obstruce
tions were mede in normal dogs at various levels in the
small intestine. These results are perhaps best ziven

in protocal form.

Experiment I.

July 18, 1922. Two lizatures were placed about the
intestine; the upper was 20 cm. from the pylorus, the
lower 12 cm. below the first.

July 13, 1332. The dog vomited twice; drank water
but would not eat.

July 20, 1932, UNo vomiting observed. A4t 3:00 P. M.
the dog was chloroformed and autopsied.

The position of the ligatures, as stated above, wasg
verified. Above the upper llgature and in the loop, the
intestine was cyanosed but not distended, Twenty cc. of
thick, brown f1uid was removed from above the unper liga-
ture, and two cc. from the closed segment. Analyses of
fluids showed 0.39057 NaCl above the osbstruction and 0.823%
in the closed segment.

The amount of chloride loss by obstruded and closed

segments amounted to only 0.19 grams.



Zzperiment 2.
July 22, 1932. A 25 cm. segment was made in the
Jejunum about 15 cm. from the pylorus. The dog vomited

once July 23.

€3
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July 24, 1932, Condition gzood; no vomiting.
July 25, 1932. The animal was sutopsied.
The bowel was found matted tozether with a olimy
sxudate. Twenty cc. of thick, gray-colored fluid was
cbtained from the segment. At analysis this showed

o y PR
0,229 E&Ql, ar 0,04 grese ¥al) lsed to the aniaal.

Experiment 3.

July 26, 1932. An obstruction was made in the
ileum.

July 27, 1922, The dog vomited once. The condi-
tion of the animal was good. It drank water but did
not vomit during the next four daye.

August 2, 1932. Autonsy showed & bowel greatly
dileted for 36 cm. above the point of obstruction.
The ligature was 24 cm. above the iles-caecal valve.
Seventy~five cc. of fluid nbtainsd from the bluish
white stonic gut showed 0.474¢ concentration NaCl.

This meant 2 loss of 0.25 grama sodium chloride.



Experimesnt 4,

Auguet 1, 1932, A ligature was placed about 50 cm.
distal to the pylorus on the intestine of an apparently
healthy dog. No wnusuel symptoms were noticed until on
the Seventh of ﬁugust'vomitiag oceurred once, On this
day aubopay rvevealed & bowel dilated and atenic for a
distance of 25 ecm. above the ligature but of good color.
It held 100 cc. of brown flnid which contained 0.55%
¥all, or 0.55 grame of NaCl. This was a case of rela-
tively high obstruction of iz days'! duration which
showed little vomiting and 2 very small amount of chlaride

in the obstructed fluid.

Experimsnt 5.
hogust 3, 1922. In this dog the intestine was ob-
structed by ligature 35 em. above the casecum. It was
. obgerved daily as has bzen described. No vomiting
- oceurred, but distension was marwzed. On August 10th
at autopsy & loop of dilated intestine was found extend-
ing from the pylorus to a point 106 cm. down the intestine.
The bowel was bluish white, greatly dilated, and atonic.
It contained 100 cec. of 0.47% ¥aCl, or 0.47 grams of NaCl.
This was 2 relatively low complete small intestine

obstruction of seven days' duration which produced much
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distension, a rather smsll amount of fluid, and no vomit-

August 23, 1932. The intestine of this dog was obe
structed at a polut 20 cm. above the caecum. A blood
chloride estimation made at this time showed 493 mgs. per
100 ce. of blood.

August 24, 1922. No vomiting.

August 25, 1932. Blood chlorides 494 mge. per 100 cc.
The dog had not vomited. He ate z little and drank amall
quantities of water.

Augmet 26, 1922, Condition good.

August 27, 1932. Blood chlorides 476.19 mgs. per
100 ce. The dog still ate.

August 28, 1932, WNo vomiting noted.

August 29, 1932. Blood chlorides 511.00 mgs. per
100 ce. The dog vomited but ate shortly afterward.

August 20, 1932, Dog vomited once, but still ate
and drank. There was mariked distengion and vaiy marked
vigible peristalsis.

August 31, 1932. Blood chlorides 513.1 mgs. per
100 e¢c.

September 1, 1332. Dog vomited once.
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September 2, 193Z. Dog passed two small scyballae.
Blood chlorides 508 mgs. per 100 cc.

September 2, 1922, Dog shoved dehydration. No
vomiting.

September 4, 1922. Blood chlorides 476 mgs. ver
100 co.

Sentember 5, 1322. No vomiting.

September 6, 1932. Blood chlorides 50% mgs. per
100 cc. Doz ate and passed a small liguid stool.

September 7, 193Z. Dog showed visible peristalsis.
Vomited once.

September 8 and 9, 1932. Condition unchanged.

September 10, 1922. Blood chlorides 512 mgs. per
100 ce. Small stool passed.

September 11, 1222. ¥o vomiting.

September 12, 1932. Dog showed signs of emscia-
tion. Blood chlorides 518 mgs. per 100 ce.

September 12, 1922. Dog chloroeformed.

At aviopsy ligature was found 20 em. above the
cascum. Above thie the bowel waes distended for 100 cm.
The widest diameter was 5 cm. The intestine was pale

and atonic. Two hundred and fifty ce. of thick green

materinl was found. It was alleline in reasction and
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contained 0.26% ¥aCl, or 0.65 grams of NaCl.

This was a low ohstruﬁtion of nineteen days' duration.
The blood chlorides showed little lowering nor was there
much NaCl lost imto the bowel. DNehydration and starvation
complicated the picture and lack of hematecrit readings
minimized the value of the blood chloride estimations. This
dog ate and dranik without much voniting which probably alseo
accounted for the maintemnce of the blood chlorides. One
thing was evident, however, that NaCl was not accumulated

in the obstructed fluigd.

Experiment 7.

January 1, 1932. Obstruction made 25 cm. below the
pylorus.

Jenuary 2, 1932, Green vomitus. Dog drank 1,000
¢c. Hn0; vomited at once.

January 3, 1933. Vomited three times; would not eat.

January 4, 1937. Vomited three ¢imes.

Januwary 5, 1933. Vomited two times. |

Jaguary 6, 1933. Vomited once.

Janvary 7, 193%. No vomiting. The doz was wealk,

dehydrated and moribund.
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January 8, 1933. At autopsy a moderately distended
bowel was found extending from the pylorus to the lizature.
It contalned B5 cc. of brown, slightly alkaline fluid. The
stomach contained 200 cc. of fluid. 0.7% NaCl was found
in both the stomach and the obstruction fluid. 28 grams
of NaCl in the obstructed materials. This dog showed some
evidence of psritonitis.

This was a high obstruction of seven days' duration
in which the animsl underwent dehydration. There was a

negligible chloride loss in the obstructed fluid.

Experiman£ 8.

February 11, 1932. A ligature was placed 36 cm. from
the cascum in an apparently healthy dog. From this day
until the day of autopsy, there was daily inspection of
the animal but 2t no time did he vomit. He drank water
sparingly but would not eat.

Pebrvary 22, 1927%. The dog was chloroformed and
the intestinal tract removed as oreviousliy describsd.

?rom the point of obsiruction upward for 36 cm. the gut
was markedly distended, having s diameter of five cm. Jjust
above the ligature. It was pale and very thin welled.
There were 300 ec. of fluid testing 0.32? HaCl; thus the
bowel contained 0.3 grams of Hall.

This was one of the most markedly distended bowels
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and from a dog which did not vomit, yet the chloride

loss was less than one gram.

Experiment 9.

February 18, 1923. 4 ligature was placed aboub
120 cm. proximal to the caecum in a dog's intestine.

Febrvary 16, 17, 1933.l o vomiting.

Pebruary 18, 1933, The dog %as chloroformed and
the ligature found surrounded by a well walled off
abscess. Ine bowel above the point of obstruction
contained 50 ec. of fluid which showed 0.52%¢ ¥aCl con-
centratlion on analysis, or 0.26 grams of NaCl all told.

A mid ileal obstruction of three days' duration
was not productive of vomiting. The fluid was small

in amount and of low Wall c@ncentration.

In the third group but one case of human obstruce
tion wae available. This occurred in a patient who
showed signs of an ileal obstruction =nd was operated
upon. The diagnosis was borne out but the distension
was more marked than was expected. An enterostomy was
done and about 1,000 cc. of brown fluld removed. This
fluid was found to contain 0.74% WaCl, making 7.4 grams

present in the obstructed bowel.
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Therapy before the operation consisted of am 2,000
cc. hyperdermoclysis of 0.9% NaCl. Blood chlorides were
not done.

A simple ilealobetruction of five days'! durstion in
& human produced 1,000 cec, of obstructed fluid of 0.74%
NaCl concentration. This represented a loss of 7.4 grams
to the patient. The results here wers complicated by the

fact that the patient received therapeutic salt injections.

Nlacusegiosn of tha »an

"l &
s w el QDL 08 (=1t s

In the first group of experiments the averagze per
cent sodium chleride was 0.8054. It was thought that
since this figure was obtained from an average of 27
inetances of distension in six doge and since there was
very little variation in the figures that this repressnted
the trus excrationvby the loop., The £1luid was never ana-
lyzed unless it came from a dog showing siszns of obstruc-
tion. It is realized here, however, that if chlorides
were thrown into the intestine during an sbstruction, a
short loop could not show the actual gram loss that
could opecur in & lonz sezment of bowel.

In a long segment, such as was afforded in all the

experiments in group two, the zrams of sedium chloride
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lost averaged 0.42 grame. An attempt was made to correlate
the amount lost with the height of the obstruction; since
thé more active higher segments might be expected %o exérate
mere.g No such conclusion could be drawn from these sﬁ@eri-
ments. The variable of duration of time of obstruction
would necessarily overshadow tﬁis aerialatian. Nor could

a correlation of groms of sodium chloride lost and extent

of time of obstruction be found. Still other factors would

enter into this: the position of the obstructisn, the amount

of vomiti asd ths 231 1. It was cone

ng,

eldered fitting to leave such attemsts to further experiments.
In the third group to date only one experiment has

been done. It was hoped here to have had at least six.

The extreme panniiy of simple obstruction in humans at the

Multnomsh County Tospital this past six wmonths made thie

impossible. The one case on which data was obtained shewed

& low excretion of sodium chloride into the logp. This

observation agress with the experimental findings.
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Sonclusions

These observations indicate that sodivm chloride
does not rise above normal concentration in the ob-
structed bowel. It would also seem that it is not
he 1umen under these conditions. It
follows, therefore, that loss of chlerides in this

mannér iz pot of clinieal importance.
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