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Increased a-fetoprotein concentration in association
with ileal adenocarcinoma complicating Crohn's
disease
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SUMMARY A considerably raised serum a-fetoprotein concentration was found in a patient with
an ileal adenocarcinoma. a-fetoprotein was shown in both the primary tumour and the hepatic
metastases by an immunoperoxidase technique. A raised a-fetoprotein concentration in associa-
tion with ileal adenocarcinoma has not been described previously, and it is notable that the first
such case should occur as a complication of longstanding Crohn's disease.

a-fetoprotein is a normal product of fetal liver and
yolk sac. Small amounts may also be found in fetal
gut.' A raised serum a-fetoprotein concentration
has been described in a variety of conditions, but
concentrations above 1000 Ku/l are unusual in all
but primary hepatocellular carcinomas and germ cell
tumours.2 We have found a considerably increased
concentration in association with an ileal-adenocar-
cinoma. Interestingly, the tumour arose as a compli-
cation of longstanding Crohn's disease.

Case report

A 30 year old man with a 15 year history of Crohn's
disease presented with severe colicky abdominal
pain. He had previously had several episodes of sub-
acute intestinal obstruction, some of which necessi-
tated admission to hospital. Each had responded to
medical management. He had been maintained on
low dosage prednisone for 13 years and intermittent
azathioprine over the preceeding four years.
On this occasion the clinical findings included

those of small bowel obstruction, which responded
to conservative treatment. But a new finding of gross
hepatomegaly was also noted. Liver function tests
showed a serum bilirubin concentration of 70 ,umo1Il,
aspartate transferase 69 IU/l, alanine transferase
41 IU/l, and alkaline phosphatase 1500 IU/l.
Ultrasound confirmed hepatomegaly and showed
multiple echogenic areas consistent with metastases.
A computed tomogram confirmed this impression.
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A barium enema was essentially normal; a small
bowel meal was not carried out.

a-fetoprotein estimation by radioimmunoassay
(using a double antibody technique with
polyethylene glycol assisted precipitation) showed
an initial value of 8612 Ku/I which quickly rose to
15 540 KuJI (normal less than 10 Ku/l). A diagnosis
of a primary hepatocellular carcinoma or a germ cell
tumour was therefore considered, but the testes
were normal and there was no previous history of
liver impairment. Carcinoembryonic antigen con-
centration was also raised at 963 ,ug/l (normal less
than 10 4g1l) but ,8-human chorionic gonadotrophin
was within the normal range.
A liver biopsy showed widespread infiltration by a

moderately differentiated mucin producing
adenocarcinoma. As mucin production is not a fea-
ture of primary hepatocellular carcinoma, this diag-
nosis, despite the high a-fetoprotein concentration,
was discounted and a primary tumour of gastrointes-
tinal origin was suggested. The patient deteriorated
and died one week later.

POSTMORTEM FINDINGS
The salient features at necropsy concerned the liver
and small intestine. The liver weighed 7710 g and
80% was replaced by white tumour deposits. The
intervening parenchyma showed no evidence of cir-
rhosis. The lymph nodes at the porta hepatis were
not enlarged. The large intestine was normal, but
both the jejunum and ileum showed patchy
involvement of Crohn's disease. The bowel wall was
thickened and rigid and narrowed by multiple stric-
tures (Fig. 1). The mucosal surface was roughened
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Fig. 1 Segment of distal ileum showing narrowing of the lumen by multiple
strictures. Arrowhead points to the stricture from which the carcinoma is arising
Magnification xO-33.

and granular and several inflammatory polyps pro-
jected into the lumen. Arising from one of the stric-
tures in the distal ileum was a tumour measuring 5
cm in diameter (Fig. 1).

Histology confirmed the diagnosis of Crohn's dis-
ease. The mucosa was inflamed and showed patchy
ulceration with occasional fissure formation. The
mucus content of the glands was not depleted. The
inflammatory polyps were composed of granulation
tissue. Granulomas were not seen but pyloric type
metaplasia of the glands was evident in the inflamed
mucosa, the inflammatory polyps, and in the mucosa

adjacent to the tumour (Fig. 2). The pyloric glands
stained red with alcian blue/periodic acid Schiff-
diastase, indicating the secretion of neutral mucins.
The submucosa was oedematous and inflamed and
showed an increase in fibrous tissue. It also con-
tained rather prominent nerve trunks and collec-
tions of ganglion cells.

Histological examination of the tumour showed a
moderately to poorly differentiated mucus produc-
ing adenocarcinoma, with a well marked glandular
pattern in addition to more solid clumps of infiltrat-
ing cells (Fig. 3). Large sheets of tumour invaded
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Fig. 2 Pyloric metaplasia ofthe glands adjacent to the
carcinoma. The submucosa is also inflamed and fibrosed.
Haematoxylin and eosin. Original magnification x16.

through the muscularis propria to reach the serosa.
The pattern of infiltration did not resemble the
"endometriotic like" invasion which is considered
typical of Crohn's carcinoma. The tumour secreted
neutral mucins only.

Liver histology showed a mucus producing
adenocarcinoma similar to that in the ileum, and
despite extensive sampling there was no evidence of
a hepatocellular carcinoma.

Immunohistochemistry
Formalin fixed paraffin embedded tissue from the
primary small bowel carcinoma and from the liver
metastases were tested for a-fetoprotein using the
unlabelled (peroxidase-antiperoxidase) technique.
Rabbit antihuman serum (Dako) was used at a dilu-
tion of 1/50. Tumour from both sites showed posi-
tive granular staining of the cytoplasm of the tumour
cells (Fig. 3). With a similar technique, the primary
small bowel carcinoma and the liver metastases were
positive for carcinoembryonic antigen. Rabbit anti-
human CEA (Dako) was used at a dilution of 1/100.
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Discussion

Abelev et a13 found the alpha globulin a-fetoprotein
in mice in 1963. It is found in low concentrations in
the serum of normal adults (5-10 Ku/l) and small
rises occur in pregnancy. a-fetoprotein was initially
thought to be a specific tumour marker of primary
hepatocellular carcinoma, but with the advent of
more sensitive radioimmunoassay techniques small
rises in a-fetoprotein concentration were discovered
in a variety of non-neoplastic liver diseases and
tumours of the gastrointestinal tract,4 lungs,5 and
prostate.67 Slightly increased concentrations have
been described in association with carcinoma of the
stomach, pancreas, biliary tree, and less commonly
the colorectum.489 Ruoslahti et aP0 reported a rise
of >4000 KuIl in a case of primary gastric car-
cinoma, and two papers report increased
a-fetoprotein concentrations in patients with dual
primary carcinomas of the stomach and prostate.89
Five cases of gastric carcinoma with liver metastases
are reported in the French published work" 13 but
values of ai-fetoprotein are not given.

Increases in a-fetoprotein concentration to >100
times normal are exceedingly rare in gastrointestinal
tract malignancies. McIntire et al4 report four such
cases: one a colorectal carcinoma with a value of
50 000 Ku/l, and two cases of gastric carcinoma and
one of a pancreatic carcinoma with values less than
10 000 Ku/l.
The occurrence of small bowel carcinomas in

Crohn's disease was first described by Ginzburg et
al. 14 Over 60 such cases have now been reported,'5 16
and Weedon et al'7 and Greenstein et al'8 found the
increased incidence of small bowel carcinoma in this
group to be significant. None of the reports of small
bowel cancer have given a-fetoprotein values and
the very high level in the case described here
appears unique.

It is interesting to ask why a raised a-fetoprotein
concentration should be associated with ileal
adenocarcinoma complicating Crohn' s disease.
a-fetoprotein is a normal product of fetal liver and
yolk sac, and small amounts may also be found in
the gastrointestinal tract.' It is well known that the
principal gastrointestinal malignancies associated
with a raised a-fetoprotein are those of the biliary
system, stomach, and pancreas.'9 Taken in conjunc-
tion with the liver, it would appear that malignancies
of structures derived from the foregut show a par-
ticular association with a-fetoprotein production.
Crohn's disease is often associated with foregut or
more specifically pyloric metaplasia. This was noted
in the present case, and, in addition, the adenocar-
cinoma showed certain morphological and his-
tochemical similarities to gastric carcinomas of
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pylorocardiac type.2" Foregut metaplasia could poss- References
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