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labour, and (6) hould have a wide afety margin between
toxic and therapeutic do e.

Browne and Yeall (1953) u ing radio-active odium,
howed that the maternal placental blood flow wa reduced

to one-third in pre-eclamp ia and hypertension. It would
eem that the ideal drug would be one which would lower

the maternal arterial pres ure and increa e the blood flow
through the placenta. A mere faH in the blood pre sure
without a concomitant dilatation of the spiral arterioles of
the placenta might lead to further anoxia of the foetus.

reduced blood upply to the placenta must at a certain stage
interfere with it normal function ; an indication which is
relatively ea y to mea ure is the transport of oxygen to the

foetus (Walker 1954). 1n a proportion of pre-eclamptics
there i a reduced aturation of oxygen in the umbilical vein.

My thanks to Dr. Alan B. Taylor, Superintendent, McCord
Zulu Hospital, and Pror. Derk Crichton, Professor of Gynae
cology and Obstetrics, Durban Medical School, for help in pre-
paring this paper. .
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STEATORRHOEA DUE TO INTESTI AL RESECTION AND STRICTURES
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TABLE 1

Period

his bowels acted up to 15 times a day, but after 3 months they
became less active. The stools are pale, bulky and offensive.
He entered hospital again on 21 May 1957, because the diarrhoea
had become worse during the preceding 9 months and because
he had developed abdominal cramps and distension and dysp-

noea on effort. He weighed 96 lb. and was very pale. His fingers
were slightly clubbed. There was a grade-3 blowing systolic
murmur, maximal at the apex of the heart. The blood pressure
was 130/80 mm. Hg. The gynaecomastia was unchanged and
the testes were normal. The abdomen was distended; the liver
edge could be felt 5 cm. below the left costal margin. The urine
was normal. The blood indices were Hb. 5 g. %, VPC 20 %,
ESR 1 mm. and WBC 5,000 per c.mm.; the peripheral blood
smear was hypochromic. Some of the relevant investigations
are listed in Table I. The blood urea and electrolytes were normal.
On electrophoresis, the serum-protein pattern was normal. Apart
from the evidence of dextrocardia, the electrocardiogram was
within normal limits. Uropepsin excretion was 4 units per hour
and he secreted 10·6 mEq. of free HCI in l hour in an augmented
histamine test (both normal). Bacteriological examination of
the stools was negative, but they contained occult blood. The
bone marrow was considered to be basically normoblastic, with
evidence of iron deficiency, but several cells resembling megalo-

. blasts were seen. A liver biopsy was reported (Dr. W. B. Becker)
as showing marked fatty change. Barium studies confirmed the
situs inversus; both enema (Fig. I) and meal (Fig. 2) showed a
narrowed segment of small bowel near the anastomosis, and the
meal showed f1occulation.
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Period.{
1: Pre-operative, May 1957.

J1: Soon after operation. August.
11 I: 4 months after operation, ovember.

The resection of large amounts of small bowel is likely to
produce evidence of malabsorption. The clinical picture then
encountered differs somewhat from that seen in the sprue
yndrome9 and in those conditions where stagnation of

intestinal contents (e.g. blind loops, multiple strictures) is
responsible for the teatorrhoea.8 , 10 Tn the case now pre
sented several factors were combined: he suffered from
massive resection, a blind loop (thought not to be significant)
and intestinal strictures, with the added compl.ication of
mucosal ulceration. Partial relief was obtained from removal
of the strictured-ukerated area, and at present the patient's
metabolic tatus presumably reflects the fact that his residual
small bowel consists of only 75 cm. of upper jejunum.

CASE REPORT

W.F., a Coloured male then aged 27 years, was first admitted
to this hospital on 20 ovember 1954, complaining of attacks
of abdominal pain and vomiting during the previous 5 years,
and recent weight loss. Physical examination revealed dextro
cardia (subsequent investigations showed that he had total situs
inversus). There was moder;o,te gynaecomastia but the testes
felt normal. The blood pressure was 130/80 mm. Hg. There
were no abnormal findings in the abdomen. The urine was normal
and the blood indices were Hb. 15 g. %, ESR 10 mm. in the first
hour (Westergren), and WBC 11,000 per c.mm. The Wassermann
reaction was negative. Several stools contained occult blood,
but a sigmoidoscopy was negative. The urinary 17-ketosteroid
excretion was 8· 3 mg. in 24 hours.

During an attack of pain the abdomen became distended,
with increased bowel sounds; a plain X-ray film at that time
showed fluid levels in the small bowel. Laparotomy was per
formed: a 5-cm.-long constriction was found 15 cm. from the
ileo-caecal valve, and 25 cm. of terminal ileum were resected;
histology (Dr. J. A. H. Campbell) was that of regional enteritis
(Crohn's disea e).

The patient did not remain well for long, and he was readmitted
on 26 January 1955 with severe abdominal pain. At operation
there was localized peritonitis in the ileo-caecal region, loops
of ileum being matted together. An unstated length of small
bowel was resected, together with the caecum, and an anasto
mosis was made between the end of the remaining small intestine
and the side of the ascending colon. Pathological examination
(Dr. M. Sacks) again showed regional enteriti ; there were fistulae
between the loops of intestine.

Since this operation he ha uffered from diarrhoea. At first
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Fig. I. Barium enema.

The anaemia did not respond to the parenteral administration
of vitamin Bl2 and folic acid. He received a high-calorie diel,
vitamin supplements, oral chlorletracycline and blood tran
fusioos, and his weight rose to 109 lb. At this stage the cardiac
murmur was no longer audible.

On 15 July 1957 Or. D. J. du Pie is performed a laparotomy.
The small bowel was found to be only 90 cm. loog, and to be
dilated and hypertrophied. Proximal to the eotero-colostomy
site was a blind loop of ascending colon, IS cm. long. In the
jejunum were 2 ring-like oarrowiogs 5 cm. apart, the distal one
being 4 cm. from the anastomo is. The distal IS cm. of mall
bowel were resected, with the blind pouch of a cending colon,
and an end-to-end jejuno-colostomy was made; approximately
75 cm. of small iotestine were left behind.

The mucosa at the site of the strictures was ulcerated. Hi to
logically, again, the picture was that of regional enteritis (Dr.
e. J. Uys). He made a good recovery from the operation. The
bowel actions have decreased in number from 6-7 a day soon
afler the operation to 3-4, 4 months later. When re-al es ed in

ovember 1957 his weight was maintained at 110 lb., and he was
neither dyspnoeic nor anaemic (Hb. 15 g. %, smear normochromic).
The blood pressure was 120/80 mm. Hg. He had not suffered
from a recurrence of the abdominal pain. The electrol te and
blood urea were normal. A barium meal Wilh the usual type of
uspension again showed clumping; with a non-f1occulating

medium the mucosal pattern was normal and the jejunum wa
lightly dilated. Other data are recorded in Table l.

Dl C 5510

The history at the time of the patient' admis ion in May 1957
ugge ted that he had steatorrhoea, and thi was confirmed

by the fat balance. The biochemical te 1. (flat gluco e
tolerance curve, low ylose ab orption) and the ftocculation
pattern on barium meal indica ed an enterogenou au e.9

The barium tudies al 0 showed a narrowing proximal to the
enlero-eolonic ana tomo i ; a the pre iollS operation had

been for regi nal emeriti , a recurrence wa thought 10 h e
pr du ed lricture. ln ie of the p iti e te for oc ult
bl fae ,indicating mu 0 al ulcerati n, aCli e
enlenll \ a diagn ed. The abd minal pain w thought t
be due 10 partial inte tinal ob lru lion. Laparot m on-
fumed the e impre ion.

Multiple ime_Iinal srri ture cau e teat rrh a by pro-
ducing a ' tagnali n yndr me'."' 9 egal bla ti anaemia
i oflen found; in the pre ent case the bone marro\ wa
probabl normobla tic and the anaemia did not impro e on
treatment \ ith itamio BI_ and foli a id. It wa ob iou I
due largel to bl d 10 ,but malab orption may ha e con
tributed 10 the pi ture.

The po (-operati e cour e ha h wn conclu i el that
the tricture \ ere not the principal cau e of the tealOrrhoea;
in fact. 4 month after the operation the fat ab orption was
lower than it had been prior 10 urger. Ob iou I , the
e tensive inte tinal re ection mu t be incriminated. Had hi
inte tinal length been adequate, e ci ion of the trictured area
would have cau ed the fat ab orplion to return to normal, a
occurs after re toration of proper bowel continuity in the
blind-loop yndrome. 1o

What did urgery achieve in this patient? (I) The our e
of blood 10 h~ been remo ed. (_) He no longer uffer
fr m intestinal ob truction. (3) The tricture can no longer
interfere with ab orption (a uming that they might ha e
done 0).

The radiologi al ign of clumping of barium ha been aid
to oc ur only in tho e a es of. teatorrhoea which are due to

Fig. 2. Barium meal.
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sprue, Whipple's disease and intestinal lymphoma .l~ it is
thought to be due to flocculation of the barium by mucus
secreted in response to the presence of unabsorbed hort
chain fatty acids. Gardner6 did not find this sign in blind-loop
steatorrhoea, and one would therefore not e pect it in the
analogous condition of multiple strictures. Changes in the
mucosal pattern with non-flocculating barium are probably
of greater significance in the radiographic investigation of
malabsorption.

Regional enteriti ha been thought to cause teatorrhoea
on the basis of exten ive bowel disease, but it is likely that
localized strictures are more often to blame. Support for
thi suggestion is obtained from a study by Ensrud and
Sauer,5 who divided their 38 medically-treated cases of
regional enteritis into 3 groups, according to the amount of
bowel involved. Of the 11 patients in whom less than 12 inches
of the bowel was affected, 4 had a malabsorption syndrome,
whereas of the 19 in whom more than 36 inches was diseased,
or in whom there were skip lesions or internal fistulae,
steatorrhoea was noted in 5. Only I of the 8 ca es in the
'intermediate group suffered from malabsorption.

Jackson7 states emphatically that metabolic disturbances
are rare in patients in whom less than 2/3rds of the small
bowel has been resected, provided that the remaining egment
is healthy. In the present patient the possibility of recurrent
enteritis must always be a hazard, still further to deplete his
limited absorptive capacity. His residual bowel length
approaches the danger mark; with less than 18 inches, the
prospect is grim.7 Pietz13 notes that patients retaining a
segment of ileum appear to do better than those having
an equivalent length of jejunum, and suggests that the
ileo-eaecal valve may be the important factor. An alternative
explanation may be deduced from the work of Benson et al.
in rats;1 they found that olive oil was preferentially absorbed
from the third quarter of the small intestine. However, a
recent study of normal humans by Borgstr6m et aP contra
dicts this thesis; the intestinal contents were sampled at
various levels, and it appears that fat, protein and carbo
hydrate .are almost completely absorbed within 100 cm. of
the duodena-jejunaI flexure. In spite of this, it is possible that
lower segments of small bowel may be able to take over some
of these functions-this aspect remains to be studied.

According to Booth and Mollin2 vitamin Bl2 is absorbed
from the ileum, and not from the proximal small intestine.
Thi is difficult to reconcile with Jackson's finding that
megal blastic anaemia does not occur after experimental or
clinical bow~1 resection, whether the ileum has been removed
or not.7 Chronic blood loss was thought to be the principal
cause of the anaemia in the present patient, who had not
responded to parenteral vitamin BI2 and folic acid, but the
strictures and the absence of the ileum may have been
aggravating factors.

Linder et 01.11 have defined the effects of massive resection
of the small intestine as undernutrition with special adaptation.
At thi stage the present patient shows little secondary
evidence of depletion and i in a better nutritional state than
before his latest operation. When he presented in May 1957
he had hypocalcaemia, hypoproteinaemia and a fatty liver,.
but there were no sign of vitamin-B' deficiency.

In contrast with other ca es of mas ive resection howing
the undernutrition-adaptation syndrome, the patient under

discussion has a normal blood pressure, has not lost libido
does not crave salt, has a normal serum-potassium level,
shows no evidence of psychological deterioration. and is able
to maintain his weight. His urinary 17-ketosteroid excretion
is higher than it was before the strictures were resected, but
slightly lower than it had been when he first attended in 1954.

In spite of the severe steatorrhoea he shows signs of
improvement-his fat absorption, at its nadir soon after the
latest operation, has risen to 56 %. His post-operative progress
may be due to continuing adaptation of the remaining
intestine; this must also have occurred after the second
operation, when the intense diarrhoea settled down after a
few months. As in 'Toni', the case of massive resection
reported by Jackson and his associates,8, 11 the remaining
jejunum was dilated and hypertrophied, but this may have
been partly due to chronic intestinal obstruction. The blind
loop probably had no metabolic significance as it presumably
was able to empty itself with peristalsis4 and consisted entirely
of colon. It is unfortunate that the length of the bowel
cemoved at the second operation was not recorded; one gains
the impression that the resection may have been somewhat
generous. There is nothing to suggest that his small intestine
was abnormally short before the operations. Although his
ultimate prognosis is poor, he is not in immediate danger of
death from inanition if the enteritis does not attack the
remaining bowel.

The gynaecomastia and situs inversus do not appear to
have any relationship to the bowel condition or its effects.

SUMMARY

A patient who had previously undergone extensive bowel
resections for regional enteritis is discussed. He was studied
while suffering from inflammatory strictures in his remaining
90 cm. of jejunum, and again after the diseased area had been
excised. He showed the features of enterogenous steatorrhoea,
anaemia due to blood loss, and partial intestinal obstruction.
Resection of the affected bowel, in which the pathological
process was recurrent regional enteritis, cured the latter two
complaints. It was not possible to evaluate the role the
strictures played in the production of malabsorption.

I wish to thank Dr. Louis Mirvish for permission to report
this case. Dr. W. P. U. Jackson kindly allowed me to read his
contribution to Modern Trends in Gastro-enterology7 in proof.
The cooperation of Dr. Velva Schrire and Dr. D. J. du Plessis is
greatly appreciated. Mr. B. Todt made the reproductions of the
X-ray plates.
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