


STUDIES ON THE ALIMENTARY TRACT OF SHEEP IN S.A., ITI.

The occasion for intestinal exclusion necessitating an anasto-
mosis between jejunum and colon i1s doubtless rare, and as such the
problem of the permissibility of joining a minimum functional length
of the small intestine to a given part of the colon has received scant
attention. The experience of such a case stimulated our interest
in this question. Briefly, a man aged 58, had recently before admis-
sion into hospital recovered under conservative treatment from a
subacute attack of ileus. The abdomen was still moderately dis-
tended, and there was still evidence of bowel-distension. arium
enemas proved negative. Oral administration revealed that a blind
pouch became filled from the upper coils of e -—all bowel, and this
In conjunction with a scar in the left hypochon +1um from draining
some cystic cavity 15 yvears previous, seemed to establish the diagnosis
of a pancreatic cyst which might by adhesions be causing an in-
complete obstruction. TLaparotomy was agree wupon. At the opera-
tion one found practically all the distal 2 of the small intestine em-
bedded in one extensive mass of adhesions, superimposed upon count-
less cysts of the appearance of extremely thin walled dermoid
cysts situated throughout the mesenterium of the sma gut, and
binding down the whole conglomerate mass to the caecum and
ascending colon. At one spot a definite kink in the whorle of intes-
tine had caused obstruction, as wes evidenced by the d .tation of
gut extending three feet proxim: . hree courses were open to
pursue :—

1. A radical resection of all involved gut and proximal colon
in the presence of partial ileus would have meant certain
death ;

2. separation of such adhesions as swere causi the bow
obstruction was a rational, safe line to fo ~, but un-
certain in its effect and the duration thereot;

3. an anastomosts between the free proximal small intestine
to the colon could not be applied in the form of a jejuno-
caecostomy, the whole mass preventing such approxima-
tion, and would of necessity have had to become a jejuno-
transversostomy.

In view of the extreme uncertaintv of such a procedvre, recourse
had to be taken to the second choice, at of liberating e strictured
gut. A ecyst excised intact for examination revealed a laminated
membrane of echinococeal cyst with sterile debris as contents.

In view of the above case it was decided to perform a series of
investigations upon animals to attempt to ascertain whether the
proximal half of the colon was of essential value 1n ~ases with a
minimal residue of small intestine, in casu, jejunum. here seemed
reason to believe that the function of the proximal colon is of suffi-
ctent importance to provide different results in jejuno-caecostomy as
cempared to jejuno-transversostomny.

The hind-gut, in man and in most animals, has repeate y been
shown to act mainly as a faecal reservoir with comparatively little

absorptive or excretory function to perform. 1 man *he bind-gut
commences at the junction of the middle and distal of the
transverse colon. That part of the large infestine whi i be
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After drawing up the clamps clos - parallel to ea o er, u
side-to-side anastomosis was made with an opening of approximately
2 to 3 c.ms. between the two loops of intestines which was united by
a single layer of a continuous cat gut =nture. ollowis  this, the
small intestine was doubly ligated just stal to the anastomosis and
severed between the ligatures, the two stumps Leing burie by purse
string sutures. In this manner a direct passage could be establiche
between any level of the small intes and any part of the .rge
intestine, the portion of small intesune distal to the anastomosis
being left in situ with its upper end blind.

The abdominal wound was closed with the usual three layers of
sutures and collodion iodoform dressing applied to the skin.

EXPERIMENTAL IFINDINGS.

Altogether 18 sheep were used in these experiments, being
divided into two main groups of 8 each and one small gror  consist-
ing of only 2 sheep.

Group 1.

In this group, comprising 8 sheep, the proximal 30 ft. of the
small intestine as measured at the time of the « sration, was anasto-
mosed on to the tip of the caecum, the rest ¢. the small intestine
being lett intact except for a closure and invagination of its upper
stump. In the following table details are given concerning the bowel
lengths as measured at autopsy, the ratio of anastomosed small in-

testine to the distal closed portion, and also the time death after
operation.
Tasre 1.
Ratio of
Proximal Distal prox.
S%ooep small intestine small dist in%easrtgiﬁe Time of death.
’ anastomosed. intestine. SMéau -
intestine. ‘
|
|
41014 24 ft. 28 ft. 1to1-17 — |7 weeks.
40596 25 ft. 36 ft. 1to1l-44 134 ft. 8% weeks.
10697 14 ft. 25 ft. 1to1-8 13 ft. 10 weeks.
40585 21 ft. 29 ft. ltol-4 11% ft. 10 weeks.
40893 29 ft. 33 ft. liol-1 13 ft. 19 weeks.
41051 23 ft. 41 ft. 1tol-8 — 1 day (shock).
40846 | 30 ft as mcasured — — — Alive after 31 weeks.
at operation
38246 | 25 ft. as measured — — — Alive after 44 weceks.
at operation
anastomosed on
to ileum 3 ins.
above ileo-caecal
opening
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Tasre 1I.

; | Distal | Distal
Shee ‘ Prox. small ‘ ‘emall | Prox. large large
N P intestine N intestine intestine Time of death.
0. intestine N |
(anastomosed). (excluded). (anas-
(excluded). tomosed.) ’
40511 | 19 ft. 30 ft. 44 ft. 10 ft. ‘ 3 days (obstruction).
40880 25 ft. — — — 10 days (diarrheea).
39466 18 ft. 30 ft. 4 ft. 9 ft. 11 weeks.
39865 281 ft. 234 ft. 5 ft. | 8L ft. | 12 weeks.
39412 22 ft. 23+ ft. 5% ft. 8 ft. 214 weeks.
40902 ’ 244 ft. 304 ft. ‘ 44 ft 84 ft. J 214 weeks.
41089 | 234 ft. 20 ft. 4} ft. 8 ft. 304 weeks.
38632 | 25 ft. as measured — ‘ ~+4 ft. -+ 8% ft. Alive after 52 wecks.
at operation | ‘ ‘

As shown in Table 11 only 1 out of the 8 animals still survives.
Two animals were lost within a few days after operation, one as the
result of acute ileus following oed=matous closure of the anastomosis
wound 1n the intestines. The o =zr sheep died as the result of a
severe and obstinate diarrhoea appearing on the <acond 7 after the
operation and lasting up to the time . death. me of 2 sedatives
and astringents administered effectively stopped the condition. §
in the previous group, the total length of small intestines in '
different animals showed considerable variation, althouy the large
intestine was of closely uniform length in all the sheep. Ixcept 1n
the case of two animals, the length of small intestine excluded was
again greater than that which was anastomosed. With r rd to
the large intestine, the upper 4 to 5 feet was regularly exciuded in
every animal while approximately twice this length was retained
through the anastomosis. IFive animals succumbed over a period
ranging from 11 to 304 weeks after being operated. One sheep 1is
still alive after 12 months.

Clinical Symptoms.—The symptoms shown by all animals in
this group, except for the two acute cases, were very closely similar
to those seen in the first group. In every case, however, the diarr-
hioea was more persistent, althow~h the degree of wateriness of e
faeces varied from time to time.  Hrmally form~d solid faecal pellets
were never collected from any of these sheep. ven the one animal
which is still alive after 12 monihs, has shown a diarrhoea during
the whole period, at times so severe as to provoke extreme exhaustion
verging on prostration.

The weight curves too are very similar to those shown by the
first group. Graph No. 3 is that of *he sheep which d:~1 after 11
weeks and 30% weeks respectively, v ile the animal sti  surviving
is represented on graph No. 4. This latter animal has shown remark-
able tenacity in spite of the severe and vepeated attacks of diar oea,
which are clearly represented on the graph by the numerous sharp
decreases in its body weight. Wlereas none of the other animals
appear to have made any serious attempt at accommodating them-
selves to the new conditions of digestion, this one sheep has not only
succeeded in adapting itself to existing conditions but has actually
gained 14 lb. on 1its original weight as registered at the time of
operation.
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Post-mortem Findings.—On the whole the pathological lesions
are 1n accord with those described for the tivst group. The degree of
cachexia and atrophy was particularly severe in those animals dying
after the longest interval. The skeleton appeared small and stunted.
The internal organs especially the liver, kidneys and spleen showed
well marked atrophic changes. Thus the Liver of sheep No. 41089
weighed 180 grams compared with the liver of a healthy sheep of
the same age “elnlnn(r 550 grams. (See pho‘tonraph No. 1.) The
distal part of the small intestines excluded from the anastomosis was
again found to be pale, atrophied and empty except for small amounts
of inspissated secretion. The caecum and upper colon  roximal to
the anastomosis in every case contained a thick pasty, greyish inspis-
sated material probably composed of various substance~ such as
mucins, cholesterol and mineral salts.  wither analyticc  work
being conducted on these materials. The mucous membrane of this
part showed no change from the normal. In wnone of the animals
examined at post-mortem were there any signs« retrograde filling of
the colon cranial to the ‘anastomosis, w hereas the re°‘r of the colom
distal to the anastomosis in each case contained soft p1  aceous faec:
masses. Although all these animals frequently showed diar oea,
no signs of enteritis were to be noted at post-mortem.

PaotoGrsPH No. 1.

Left—Liver and kidney of sheep 41089 showing severe atrophy after
loss of 20 ft. small intestine and 43 ft. large intestine, 6% months previously.

Light.—Liver and kidney of normal sheep of same age.

Group 111.
In order to ascertain what rdle the ileocaecal sphinecter played
m controlling the passage of ingesta fr the swo!l intestine to the

caecuni, the lower ilewm in one sheep (4-v mches: ove the sphinecter)
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All the operated animals lost weight very rapidly in spite of
their good appetites. The 10 animals which died, never even seemed
to make an attempt to adapt themselves to the shorter intestinal
lengths and thus inhibit the progressive hody wastage. Of the three
surviving animals a preliminary period of severe wasting was followed
by a second phase during which gradual adaptation took place. The
animals not only maintained their weight during this period but
were actually able to show a steady gain under the new conditions
of digestion and absorption. Lnfoﬁunatelv no detailed study of the
metabolism of these animals was possible at the time of the experi-
ment.

Of the two groups, the animals in the first group, in which only
the lower half of the small intestine was exclud~", showed no sianifi-
cant advantage over the second group in whi the proxim: part
of the large intestine was in addition also exciuded from the anas-
tomosed tract. In no instance was there retrograde filling of the
lower half of the small intestine from the caecum, neither did the
caecuin and proximae part of the colon hecome filled where the
anastomosis was made on to the ansa sniralis. This fact indicates
that retroperistalsis is extremely fe le or perhaps con letely
absent in the upper third of the large 1ntestine of the  eep. 1e
laroe amount of inspissated non- faern] material regularly found
in the caecum and upper colon it cates that this is an area
of active excretion and secretion. Complete analyses of these mate-
rials are at present being carried out. Although the caecum and
upper colon 1nust be regalded as of great importance in 3 absorp-
tion of water, the lower levels of the colon are to some extent c¢.  ble
of compensating for the loss of the caecm and upper colon. his
however is largely a matter of individu: ty as some animals suffer
heavy loss of water through a persistent diarrhoea while others
minimise this loss by passing less watery faeces. he diarrhoea so
often noticed in the animals, was however not related to any form of
colitis as no pathological lesions were found in the large e~lon post-
mortem. In two animals operated upon, the loss of the ocaecal
sphincter only or the ileocaecal sphincter together with the caecum
and upper colon, led to no untoward effects whatsoever.

STMMARY.

1. Exclusion of the lower half of the small intestines alone (see
graphs 1 and 2), or in addition exclusion of the caecum and upper
colon through bowel anastomosis causes progressive atrophy, extreme
cachexia and even death in Merino sheep (see gr hs 3 and 4).

2. No retrograde filling takes place of any of the portions of
intestine excluded, henee the ahsorptive surface is decreased by the
length so excluded from anastomosis.

3. There 13 considerable disturbance in the water metabolism of
such animals, the degree of adaptation and con ensation depending

in some measure on the individual characterisdes of the animal
itself.
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