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T HE clinical features of the syndrome
of abdominal angina due to vascular

insufficiency of the intestines are well rec-
ognized. In 1958, Shaw and Maynard34 first

directed attention to the association of ma!-
absorption with intestinal ischemia. Fur-

ther experience has shown that malabsorp-
tion may be the initial or the dominant fea-

ture of the clinical presentation. Early
recognition of the presence of chronic
mesenteric ischemia underlying such cases
of malabsorption is imperative in order to

avoid catastrophic infarction of the in-
testine. Surgical advances have now ren-

dered most of these arterial occlusions
remediable.

The most definitive diagnostic evaluation

is accomplished by abdominal aortography.

Certain clinical and roentgenographic fea-

tures may be helpful in the selection of
patients with malabsorption for aortog-
raphy to delineate the sites of arterial
occlusion.

REPORT OF A CASE

This 62 year old white male was admitted
with a history of diarrhea and a 70 pound
weight loss over the past i� months. Watery
brownish bowel movements alternated with
bulky yellowish stools. Some abdominal dis-
tention, occasional vomiting and frequent eruc-
tation were noted. Generalized abdominal dis-
comfort began � months prior to admission, be-
coming principally epigastric and postprandial,
occurring especially 20-30 minutes after meals.
This led to sitophobia and the ingestion of fre-
quent small meals. Weight loss had advanced,
particularly over the previous 3 months.

Physical examination revealed a cachectic
male with angular stomatitis. Blood pressure
was I 20/80 mm. Hg. No abdominal bruit was

present. Femoral pulses were intact but the

posterior tibial and dorsalis pedis pulses were
not palpable The remainder of the physical
examination was within normal limits. Stools
were negative for occult blood, ova and para-
sites. Smear of a random stool revealed the
presence of numerous fat globules. White blood
cell count was 12,000/ml.3. Blood sugar, blood
urea nitrogen , electrolytes, calcium, phos-
phorus, alkaline phosphatase, amylase, serum
albumin and globulin, total and direct bili-
rubin, serum cholesterol, thymol turbidity,
lactic dehydrogenase, and urinalysis were all
within normal limits. Electrocardiogram
showed changes compatible with an old inferior
wall infarct. Chest roentgenogram and a bar-
ium enema study were normal.

The clinical impression of malabsorption
was confirmed by a radioactive triolein study
demonstrating excretion of � per cent of the
administered dose of labeled fat in a pooled 72
hour stool collection (normal: <5 per cent).
Less than 6.6 per cent of the administered �

label appeared in the urine within 24 hours.

An upper gastrointestinal and small bowel
series, utilizing a colloidal barium suspension,
demonstrated a “sprue-like pattern,” char-
acterized principally by dilated jejunal loops,
segmentation, and a transient ileal intussuscep-
tion (Fig. i, 11-C). No hypersecretion was
present.

Further studies of intestinal absorption were
initiated and abdominal aortography was con-
sidered. On the twelfth hospital day, however,
the patient developed severe generalized ab-
dominal pain. The abdominal wall was rigid
and for the first time an abdominal bruit was

heard. He became hypotensive and despite
resuscitative measures expired.

At autopsy, there was infarction of the in-
testine extending from i cm. distal to the liga-
ment of Treitz to the rectosigmoid junction
with a 0.5 cm. perforation of the midjejunum
secondary to infarct necrosis. In the ileum,
there was evidence of marked mucosal atrophy
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and submucosal fibrosis antedating the final
episode. The abdominal aorta was involved
with moderate atheromatosis with calcification
and ulceration of the plaques, occluding the
ostium of the inferior mesenteric artery. A
common celiacomesenteric trunk was present.
A pale yellow to white thrombus of long-stand-
ing narrowed its proximal lumen by �o per
cent, extending i.� cm. distal to its ostium.

Complete occlusion of the remaining lumen
had been produced by a bright red and fleshy
thrombus. In addition, there was a chronic
thrombus in the distal half of the vessel with a
possible residual lumen in the area of the occlu-
sion. A 2. cm. prepyloric ulcer of the greater
curvature of the stomach had perforated lead-
ing to acute peritonitis. Histologically acute
centrolobular necrosis of the liver was seen.

The heart showed marked coronary arterio-
sclerosis.

DISCUSSION

Chronic mesenteric vascular insufficiency

has been documented as a cause of the mal-
absorption � 13,18,21,22,32,34,37,38 Watt

et al.37 reported malabsorption in 4 of g

cases of chronic intestinal ischemia. Morris
and DeBakey22 found frequent abnormal

fecal fat excretion in the setting of ab-
dominal angina. The patients reported with
ischemic malabsorption have all been

shown to have diarrhea, weight loss, and
either low serum carotene, abnormal xylose

absorption, or increased fecal fat excre-

tion.8,32,34’38 Correction of the vascular
lesions by thromboendarterectomy or by-
pass graft has been shown to reverse the

malabsorption as well as alleviate the
pain.8’34’38 In several instances ischemic
malabsorption has been noted following

surgical excision of an acute embolic
occlusion of a branch of the superior
mesenteric artery.”34’39 This impairment
improves gradually with a complete resolu-

tion after several months. Since it is known
that villous structure reconstitutes itself
rapidly, the explanation for the delayed

regression of the malabsorption in this
circumstance is not clear. Impaired absorp-
tion has also been observed with mesenteric

arteriovenous fistulas?’24 evidently on the
basis of a vascular steal from the intestinal

perfusion. In addition to the clinical re-

ports cited, further support for the role of
vascular disease comes from studies in
which malabsorption has been produced in

dogs following partial superior mesenteric
artery ligation.26 These animals develop
weight loss and diarrhea with abnormal

I’s’ triolein and xylose absorption as well as
histologic alterations in the small bowel

mucosa. The condition is temporary, how-

ever, reverting to normal after several
months, presumably as collateral circula-

tion develops.
Abdominal pain has been a concomitant

feature in almost all cases of ischemic
malabsorption described, but is variable in

intensity and character. \Vhile it character-
istically is postprandial and perium bilical,
it may also simulate the pain of pan-

creatitis with radiation toward the back
and relief by a stooped posture. It usually
precedes or occurs simultaneously with the

malabsorption syndrome, the features of

which may dominate the clinical picture
until the abdominal angina increases in
intensity later in the course. In the case

reported, however, diarrhea antedated the
onset of abdominal pain, indicating that

there is variability in the order of appear-
ance of symptoms.

Certain clinical features in addition to

postprandial distress, are of particular sig-

nificance in distinguishing malabsorption

secondary to visceral ischemia: (i) age of
onset. In Badenoch’s4 series of io6 patients

with idiopathic steatorrhea, all but 14 had
the onset of malabsorption in childhood or
before the age of #{231}o.In contrast, ischemic

malabsorption is seen most commonly after
the age of 50; (2) evidence of generalized

arteriosclerotic disease; (3) presence of an
abdominal bruit.3#{176}

Not all patients with chronic mesenteric

vascular insufficiency and abdominal angina

develop malabsorption.’4”9 The weight loss
so frequently encountered in this condition

may be a consequence of marked reduction
of food intake in the avoidance of abdomi-

nal pain (“small meal syndrome”), in addi-
tion to or instead of frank malabsorption of
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nutrients. On the other hand, ischemic
malabsorption may not necessarily be ac-

companied by abdominal pain, as seen in
the small vessel disease of periarteritis
nodosa.6

Malabsorption has been classified into

abnormali ties of intralum inal digestion,

m ucosal-cell transport, and lymphatic

drainage of the intestine.35 The exact
mechanism for the impaired absorption

associated with vascular disease is un-
known. Many factors affecting both intra-

luminal and mucosal phases ofdigestion are
probably involved, including: (I) decreased

mucosal cell turnover and villous atrophy
with diminished absorptive surface; (2)

reduced enzyme production; and (,�) al-

tered bowel motility as a result of sub-
mucosal fibrosis or autonomic nerve dam-
age with consequent stasis and bacterial

overgrowth. Complicating factors must

also be considered such as stricture forma-

tion with the so-called blind-loop syndrome,

decrease in pancreatic enzyme production
from coincident hypoperfusion of the pan-

creas, and localized damage to the terminal
ileum with impaired bile salt and vitamin

B,2 absorption.
A spectrum of laboratory tests is per-

formed in the routine evaluation of malab-

sorption, including blood cell count and

smear, prothrombin levels, serum calcium,
albumin, carotene and vitamin A. Each of

these, however, is nonspecific and unreli-
able as a screening test. The documentation
of the presence of a malabsorption syn-

drome is generally predicated on the find-
ing of an abnormality in the J131 triolein

absorption, 72 hour stool fat, d-xylose
excretion, and/or radioactive vitamin B,2
absorption (Schilling) tests. The triolein
test has been shown to be a useful screening
test for steatorrhea with few false posi-

tives.27 Fecal fat determination is the most
sensitive and quantitative assessment of
fat malabsorption.28 Both tests, however,

supply no etiologic information nor do they

distinguish between the 3 main groups of
m alabsorptive disorders. The determ ma-
tion of xylose and vitamin B,,, while de-

pendent on jejunal and terminal ileal

mucosal-cell transport, respectively, may
be similarly misleading since each may also
be metabolized by overgrowth of luminal
bacteria in a variety of conditions.” Thus,

in mesenteric vascular insufficiency, routine

laboratory evaluation may document the
presence of malabsorption, but gives no

clue to its ischemic origin.

J ejunal biopsy for the direct examina-

tion of the histopathology is also non-

specific in most instances. The changes in

the small bowel mucosal histology classi-
cally associated with idiopathic sprue, con-

sisting of total or subtotal villous atrophy

and chronic inflammatory cell infiltration
in the submucosa,7 are by no means pathog-
nomonic. Indeed these findings are a lea-

ture of many specific conditions,36 includ-
ing gluten-responsive sprue, tropical sprue,

lymphoma, bacterial overgrowth, dermato-

pathic enteropathies, and radiation en-

teritis. Similar histologic changes have

been noted in ischemic malabsorption.

Watt et al.37 described a patient with sub-

total villous atrophy and plasma cell in-
filtration in the lamina propria which re-

gressed entirely following revascularization.
Carron and Douglas6 have shown atrophic

mucosal changes in patients with steator-
rhea secondary to vascular insufficiency of

the small intestine produced by pen-
arteritis nodosa. Mucosal atrophy has also
been produced following experimental par-

tial ligation of the superior mesenteric

artery in dogs.26 In addition, the presence
of submucosal fibrosis associated with

malabsorption’3 probably indicates, as in
our case, mesenteric vascular insufficiency
of some duration. It is thus apparent that

small bowel mucosal biopsy cannot dis-
tinguish between idiopathic sprue and
ischemic malabsorption, with the exception

of a truly flat mucosal lesion (total villous
atrophy) which is much more consistent

with sprue.
Small bowel barium studies are utilized

in the routine evaluation of malabsorp-

tion, but are generally most specific in de-
lineating localized lesions such as di-
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verticula, strictures, enteric fistulas, and

conditions such as regional ileitis, Whipple’s

disease, and intestinal lymphangiectasia.
The early reports of roentgenologic ab-

normalities in the small bowel in idiopathic

steatorrhea emphasized a characteristic
“deficiency pattern” based on flocculation
and segmentation of a simple barium sul-

phate suspension. Frazier et al.’2 docu-

mented that such changes are related to the

quality of the intestinal contents and not a
reflection of morphologic changes or dis-

ordered motor function. It was shown that

segmentation and flocculation could be in-

duced in normal subjects by the presence
of excess fatty acids, hypertonic solutions
and mucus in the small bowel. In the pres-

ence of these changes in the contrast
material, the caliber and mucosal pattern

of the small bowel loops could not be ac-
curately evaluated. It was not until the

development of colloidal barium prepara-
tions, now in general use, that clumping

and precipitation of the barium could be
avoided2 and the primary characteristic

features recognized. These include dilata-
tion of the small bowel, particularly in the

mid- and distal jejunum, and evidence of
increased intraluminal fluid as manifested

by progressive dilution of the barium
column within the ileum.’7 The features of

dilatation and hypersecretion are virtually
always present in the active phase of the

disease.’7 Transit time through the small
bowel may be normal or delayed. The

mucosal folds may appear normal, thick-
ened or thinned, depending on the degree

of dilatation and the amount of secretion.
Short transient nonobstructive intussuscep-

tions may occasionally occur.3’ The exact
cause of the small bowel dilatation is not

clear but, since there appears to be some

correlation between the degree of jejunal

dilatation and the severity of the steator-
rhea, it may be secondary to the increased

bulk of intestinal contents.’6 Diminished
serum potassium may also play a role in
inducing paralytic ileus in malabsorption.

Descriptions of the roentgenologic ab-

normalities In the small bowel In reported

cases of malabsorption secondary to vis-

ceral ischemia are scanty or imprecise.
They include: “some tendency to delay in

emptying of the proximal jejunum”21;

“decreased peristalsis with an irregular
mucosal pattern”5; “a malabsorption floc-
culation pattern”37; “puddling of barium in

the small intestine”8; and “segmentation

of the barium column occurring more

proximally than in the usual case of malab-

sorption.”33 On occasion, a normal small
bowel series has been reported,34 but of

interest is the description of a “small bowel

deficiency pattern” in a case of abdominal
angina without documented malabsorp-
tion.’

Our case and others previously illus-

trated do show several roentgenologic
features distinct from the classical findings

in idiopathic sprue which might be helpful
in the differentiation of ischemic mal-

absorption. The degree ofdilatation is rela-
tively mild and tends to be confined to the

proximal jejunal loops in contrast to the
mid- and distal jejunum in sprue. While

over-all transit time may be within normal

limits, definite stasis is present within the

dilated jejunum. No hypersecretion is seen
and segmentation of the barium column,
while present to a mild degree, is not a

conspicuous feature. Disordered penistalsis
may, as in idiopathic sprue, be further re-

flected by short transient intussusceptions.

It would thus appear that the roentgeno-
logic findings in the small bowel may be

more directly a consequence of the ischemia
than of the resultant malabsorption. These

roentgenologic features may be helpful in

selecting patients with malabsorption for

aortography.
Severe mesentenic vascular involvement

occurs almost exclusively with advanced

aortic atherosclerosis,29 with the most ex-
tensive and common stenosis extending
from the orifice over the proximal 1.4-2.0

cm.9”#{176}’29Lateral aortography thus allows

definitive delineation of involvement of the
orifices and main stems of the celiac and

superior mesenteric arteries. This informa-
tion of the extent and distribution of the
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arteriosclerotic occlusions is of crucial im-
portance in the decision and choice of a

revascularization procedure.
Because of the rich anastomoses, it has

been generally accepted that at least 2 of

the 3 visceral arteries must be involved to

result in ischemic symptoms. The most con-
stantly involved vessel has been the main

stem of the superior mesentenic artery. It

is apparent that factors other than the
extent and degree of arteriosclerotic occlu-
sion of the mesenteric vessels play a role in

the production of ischemic malabsorption.
Indeed, Reiner et al.29 have emphasized the
pitfalls in transposing their postmortem
observations directly to a clinical setting.

Paramount among these are: (I) acuteness
or chronicity ofocclusion, and the develop-

ment of collateral circulation. Complete

arteriosclerotic stenosis of all 3 mesenteric

vessels without ischemic signs or symptoms

has been described,20 with intestinal blood

supply maintained via rich collateral

branches; (2) degree of occlusion of the

distal vessels. Occlusive lesions of the small
mesenteric arteries have been shown in

several cases of intestinal ischemia.’3 These

include: intimal fibrous hyperplasia, medial
thinning, elastosis and hypertrophy, and

periarterial fibrosis; and (�) other condi-

tions leading to a low perfusion state.25’32

CONCLUSIONS AND SUMMARY

Malabsorption may be caused by chronic
mesenteric ischemia.

It may be the initial or the dominant

feature of the clinical presentation, with the
characteristic postprandial pain of “ab-

dominal angina” not appearing until later
in the course. In contrast to other mal-

absorptive disorders, this condition is

distinguished by an onset after the age of
50 years in a patient with evidence of

generalized arteriosclerotic disease. An ab-

dominal bruit is also commonly present.
The mechanism of impaired absorption

is complex and probably related to ab-
normalities of intraluminal and mucosal

phases of digestion. Both absorption tests

and jejunal mucosal histology are useful in

documenting the presence of a malabsorp_

tive disorder, but often do not distinguish
either its mechanism or underlying etiology.

A small bowel series demonstrating the
features of mild dilatation of proximal

jejunal loops with stasis, in the absence of
hypersecretion and significant segmenta-

tion, is helpful in the differentiation of
ischemic malabsorption from idiopathic

sprue. These roentgenologic features may

be offurther assistance in selecting patients
with malabsorption for aortography to

define the presence and extent of poten-
tially remediable vascular occlusions.
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