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CASE REPORTS

Argyrophil cell hyperplasia and a carcinoid tumour
in the stomach of a patient with sporadic
Zollinger-Ellison syndrome

G E Feurle

Abstract
In the rat, hypergastrinaemia induced by drug
treatment with omeprazole or potent H2-
receptor antagonists leads to the development
of gastric enterochromaffin-like cell car-
cinoids. In man, gastric carcinoids induced by
hypergastrinaemia have been described only in
patients with chronic atrophic gastritis type A
and in patients with the multiple endocrine
neoplasia syndrome type 1. This patient with
Zoilinger-Ellison syndrome without gastric
mucosal atrophy and without evidence of the
multiple endocrine neoplasia syndrome
developed an argyrophil gastric carcinoid
tumour. This observation indicates that hyper-
gastrinaemia in the sporadic Zollinger-Eliison-
syndrome may induce gastric carcinoids.
(Gut 1994; 35: 275-277)
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It is well known that gastrin has trophic effects
on the acid producing part of the stomach.' In
particular, the growth of enterochromaffin-like
(ECL) cells is stimulated.' Chronic hyper-
gastrinaemia in patients with type A chronic
atrophic gastritis with or without pernicious
anaemia, hypergastrinaemia in patients with
gastrin producing tumours (Zollinger-Ellison
syndrome), and hypergastrinaemia induced by
prolonged inhibition of gastric acid secretion are
associated with hyperplasia of the gastric ECL
cells.2'- A causal role of gastrin is indicated by
the observation that the ECL cell hyperplasia
regresses when hypergastrinaemia is abolished
by antrectomy in patients with pernicious
anaemia 7 and by the observation that in the rat
ECL cell hyperplasia can be prevented by a

gastrin receptor anatagonist.8
In some patients, not only is hyperplasia of the

ECL cells observed but ECL cell tumours also
develop gastric carcinoids.315 These carcinoids
have been observed in patients with long stand-
ing hypergastrinaemia with type A chronic
atrophic gastritis and more rarely in patients
with Zollinger-Ellison syndrome.3 It is believed
that gastric ECL cell carcinoids in patients with
the Zollinger-Ellison syndrome develop exclu-
sively in those with the hereditary multiple
endocrine neoplasia syndrome type 1 (MEN 1)
and not in those with sporadic gastrinoma.9 It has
therefore been suggested that carcinoids develop
only when hypergastrinaemia is associated with
either chronic inflammation and mucosal

atrophy or when the genetic trait inherent in the
MEN 1-syndrome is present.'0 It is not clear
whether hypergastrinaemia alone causes more
than the induction of ECL cell hyperplasia and
stimulates the growth of gastric carcinoids in
man when neither mucosal atrophy nor the
genetic trait is present. This question is of
interest as it has been shown that long term acid
suppression treatment leading to hypergastri-
naemia induces both ECL cell hyperplasia and
gastric ECL cell carcinoids"-'5 in rats. Long term
treatment with potent antisecretory drugs in
man with inhibitors of the K+H+ATP ase and H2
receptor antagonists also leads to an increase in
serum gastrin concentrations and to some degree
in ECL cell hyperplasia.'6 No carcinoids, how-
ever, have been reported in these patients to
date. Recently, in a series of200 patients with the
Zollinger-Ellison syndrome, one patient without
evidence ofMEN 1 with a carcinoid tumour has
been reported. 17

I observed a patient with chronic hyper-
gastrinaemia in the Zollinger-Ellison syndrome
without evidence for MEN 1 and without
atrophic gastritis who developed gastric argyro-
phil cell hyperplasia and a gastric carcinoid
tumour.

Case report
When the patient was first examined at 38 years
of age, she reported recurrent peptic ulcer
disease for the previous six years. Family history
showed no ulcer disease in the mother. The
maternal grandfather had ulcers at young age but
no further gastric disease: he was now 84 years
old had no ulcer and was not taking ulcer
medication. The father of the patient was
unknown. On examination, a duodenal ulcer was
present, basal gastric acid secretion was 34
mmol/h, stimulated gastric acid secretion 33
mmol/h. Serum gastrin concentration'8 was 500
pg/ml rising after an intravenous injection of
secretin and after an infusion of calcium.
Abdominal ultrasonography showed a tumour of
the body of the pancreas and a questionable
metastasis in the liver. The tumour was resected
and gastrin concentrations returned to normal.
Immunohistochemistry of the pancreatic
tumour showed a positive reaction with a gastrin
antibody. There was no reaction with antisera to
somatostatin, insulin, or glucagon. One year
later, ulcer symptoms recurred and the hepatic
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Figure 1: Gastric mucosal
carcinoid length 1 7 mm
stained with an antibody to
neuron specific enolase
(original magnification
x38).

metastasis was now clearly seen. Treatment with
cimetidine and later ranitidine was resumed.
Unfortunately, hepatic metastases continued to
spread despite resection, treatment with octre-
otide, and selective perfusion of the hepatic
artery with 4-epirubicin, streptozotocin, and 5-
fluorouracil. After one year of treatment, gastric
acid secretion eight hours after 300 mg ranitidine
was 3-2 mmol/h, later the dose of ranitidine was
increased to 750 mg daily to control symptoms.
The patient never received omeprazole. At age
40 years her serum gastrin concentration was
2220 pg/ml and had risen to 34110 pg/ml at
age 42 years. At this time hypercalcaemia with
calcium serum concentrations up to 3 35 mmol/l
developed. Plasma concentration of intact para-
thyroid hormone determined by radioimmuno-
assay"9 was 0 53 pmol/l (normal range 1 0-
7 pmol/l). Plasma concentration of parathyroid
hormone-related peptide (PTH rp) was 180-3
pmol/l (normal range 5-21 pmol/l, determined
with an antibody directed to the mid-region20).

Treatment with clodronate was added. At the
same time, Cushing's syndrome developed with
plasma cortisol values of 559 nmol/l and adreno-
corticotrophic hormone (ACTH) plasma con-
centrations of 42 pmol/l (normal less than 20
pmol/l). Cortisol and ACTH plasma values were
not suppressed by 8 mg dexamethasone. Plasma
prolactin and somatotropin values were in the
normal range. The patient died of hepatic failure
at age 43 years. Shortly before death, serum
gastrin concentrations were 46400 pg/ml.
At necropsy, the liver weighed 6-9 kg, it was

infiltrated by huge masses of partially necrotic
metastases. The parathyroid glands were not
detected and the stomach showed hyperplasia of
the gastric glandular mucosa. A sample was
removed from the oxyntic mucosa at random for
microscopical examination. Light microscopy
showed a 1-7 mm nodule on the surface of the

Figure 3: Diffuse argyrophil cell hyperplasia stained with the
Grimelius silver method in the oxytic mucosa (original
magnification x 170).

fundic mucosa, not noticed macroscopically.
Endocrine cells within this nodule stained with
an antiserum to neuron - specific enolase (Fig 1).
Silver impregnation2' showed an argyrophilic
reaction of cuboidal cells situated in a trabecular
fashion in the tumour (Fig 2). In the oxyntic
mucosa, the argyrophilic cells showed a diffuse
hyperplasia (Figs 3, 4). No other form of argyro-
phil cell hyperplasia was observed. Classification
was performed as proposed by Solcia et al.22
There was no gastric mucosal atrophy. The
tumour did not stain with antisera to gastrin,
somatostatin and pancreatic polypeptide.
Electron microscopy was not performed. The
hepatic metastases stained with antisera to
gastrin and ACTH and western blot analysis
showed the presence ofPTHrp.

Discussion
This report shows argyrophil cell hyperplasia
and an argyrophil carcinoid tumour in the
oxyntic mucosa of a patient with sporadic
Zollinger-Ellison syndrome. Gastric mucosal
tumour with argyrophilic cells but without
immunoreactivity with antisera against gastrin,
somatostatin, and pancreatic polypeptide
represent argyrophil carcinoids and are highly
suggestive of an ECL cell tumour.23
The present observation indicates that gastric

carcinoid tumours can occur without MEN 1
and without gastric mucosal inflammation and
atrophy. The development of Cushing's syn-
drome cannot be taken as indicative for MEN 1,
as ectopic production of ACTH by a gastrinoma
is fairly common in the final phases of patients
with a metastasising gastrinoma.24 Although

Figure 2: Trabecular
structure ofargyrophil cells
within the carcinoid of
Figure I stained with the
Grimelius silver method
(original magnification
x212).
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Figure 4: Higher magnification ofthe diffuse argyrophil cell
hyperplasia in the oxyntic mucosa (original magnification
x360).

276



Argyrophil cell hyperplasia and a carcinoid tumour in the stomach ofa patient with sporadic Zollinger-Ellison syndrome 277

hypercalcaemia was present in the last year of
life, there was no evidence for hyperparathyro-
idism as the plasma parathyroid hormone con-
centration was suppressed. The hypercalcaemia
was paraneoplastic and related to parathyroid
hormone-related peptide produced by the
gastrinoma.
Serum gastrin concentrations of the magni-

tude seen in the present patient are by far greater
than those observed during long term treatment
with omeprazole.'6 However, a dose response
relationship for the trophic of gastrin on the
enterochromaffine-like cells has been described25
and the development of gastric carcinoids may be
a function of the duration of the hypergastrina-
emia. In a recent report on patients with perni-
cious anaemia, it was observed that carcinoids
were present only in patients in whom a clinical
diagnosis of pernicious anaemia had been made
more than 10 years before endoscopy.25 The
development of gastric carcinoids may therefore
be a function of the magnitude of the serum
gastrin concentration and the duration of hyper-
gastrinaemia. If one assumes that hypergastrin-
aemia in our patient began at the time of first
duodenal ulcer, then the duration of high serum
gastrin concentrations would be approximately
10 years, the last three to four years with
extremely high values. It seems possible that
hypergastrinaemia of lesser degree over a longer
period of time would also promote the develop-
ment of gastric carcinoids. Whether the hyper-
calcaemia per se without the genetic defect of
MEN 1 has contributed to tumour formation in
our patient can only be speculation.
At any rate, patients with hypergastrinaemia,

without atrophic gastritis and without MEN 1
can develop gastric carcinoid tumours. Patients
under long term acid suppression therapy with
hypergastrinaemia and argyrophil cell hyper-
plasia may need to be examined carefully for
extended periods of time.

I thank Professor E Solcia, Pavia, for advice, Professor R Arnold,
Marburg, for performing the argyrophil reaction, and Dr T
Schilling, Heidelberg for the determination ofPTH and PTH rp.
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