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Case report

Diffuse enterochromaffin-like (ECL) cell hyperplasia
and multiple gastric carcinoids: a complication of
pernicious anaemia
J R HODGES*, P ISAACSON, AND RALPH WRIGHT

From The Professorial Units of Medicine and Pathology, Southampton General Hospital, Southampton

SUMMARY A man with long-standing pernicious anaemia developed multiple gastric carcinoid
tumours with a background of diffuse enterochromaffin-like cell hyperplasia. There is evidence that
enterochromaffin-like cells synthesise and store histamine and that their proliferation is stimulated
by high serum gastrin levels. Gastric carcinoid tumours can be difficult to differentiate from the more
common adenocarcinomas and may be a more frequent complication of pernicious anaemia than is
currently recognised.

Carcinoid tumours of the stomach are rare and
account for 4-5% of all gastrointestinal tract
carcinoids.'2 They are seldom associated with the
carcinoid syndrome3 and present with pain, bleed-
ing, or anaemia. They usually appear as polypoid
lesions and are located submucosally, making pre-
operative diagnosis by endoscopic biopsy difficult
and unusual.4-6 Gastric carcinoids may be multiple,
and Pestana et al.7 found six examples in 90 recorded
cases; since then another seven patients with
multiple tumours have been reported.5 8-12

Carcinoid tumours are of neuroendocrine cell
origin and in the stomach arise from enterochro-
maffin (EC) or enterochromaffin-like (ECL) cells,
the latter comprising the major endocrine cell type
in the body of the stomach.'3 The neuroendocrine
cells in the body of the stomach have been shown to
proliferate in patients with pernicious anaemias13-16
and chronic atrophic gastritis with achlorhydria.17

Review of the literature reveals 14 cases with
gastric carcinoid tumours and pernicious anaemia
or achlorhydria.46 7101218-44 Hyperplasia of the
neuroendocrine cells in the non-tumorous mucosa
has not been noted in these cases, although Black
and Haffner8 have reported a patient with diffuse
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hyperplasia of gastric argyrophil cells and multiple
gastric carcinoids.
We report a patient with long-standing pernicious

anaemia, multiple invasive gastric carcinoid tumours,
and diffuse ECL cell hyperplasia.

Case history
A 47 year old man presented with a three month
history of sweating attacks associated with facial
flushing; each attack lasted 10 minutes and was not
precipitated by food, alcohol, or activity. His
weight remained steady and his appetite good. He
suffered from psoriasis and long-standing seroposi-
tive deforming rheumatoid arthritis.

In 1951, at the age of 21 years, he was diagnosed
as having pernicious anaemia, and since then had
received regular injections of vitamin B12; this
diagnosis was confirmed by the findings of a
Schilling's test demonstrating intrinsic factor defi-
ciency, a pentagastrin fast achlorhydria, and the
presence of gastric parietal cell antibodies in the
serum.

Examination revealed a pale, well-nourished man
with rheumatoid deformity of the hands, rheumatoid
nodules and psoriasis. The liver was enlarged 4 cm,
regular and soft, the spleen was just palpable. The
remainder of the examination was entirely normal.

Investigations showed: haemoglobin 11.2 g/dl
with a microcytic hypochromic blood film; ESR
117 mm/h. Liver function tests, isotopic and ultra-
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sound scanning of the liver, and liver biopsy were
normal. At gastroscopy the stomach appeared
atrophic with several small yellow sessile polypoid
lesions approximately 1 cm in diameter high on the
posterior wall. Multiple biopsies of these lesions and
of the normal mucosa were taken. Histological
examination showed chronic atrophic gastritis and
the presence of a carcinoid tumour with invasion of
muscularis mucosae (Fig. 1). Urine 5-hydroxyindol
acetic acid (HIAA) estimation was normal on two
occasions. Serum gastrin levels were grossly raised
at 2520 and 2500 pg/ml (normal 52-84 pg/ml).
Calcitonin levels were normal. Serum pancreatic
polypeptide, vasoactive intestinal peptide, calcitonin,
growth hormone, and prolactin levels were normal.
At laparotomy the stomach appeared externally

to be normal. There was no evidence of metastatic
disease and the remainder of the viscera were
normal. A total gastrectomy with oesophagojejunal
anastomosis was performed. Postoperatively there
were no complications and the patient was dis-
charged well on the fourteenth day. He has been
closely observed in outpatients and remains entirely
asymptomatic with no evidence of tumour recur-
rence at 18 months.

PATHOLOGY
The gastrectomy specimen was characterised by the
presence of congested finely granular mucosa in the
body of the stomach, with virtual absence of rugal
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Fig. 2 Macroscopic appearance of a sagittal section
through one of the tumours in the gastrectomy specimen.
The tumour has invaded the submucosa.

folds. Six separate sessile tumours, the largest of
which was 8 mm in diameter, were identified (Fig. 1).
Histologically, these were identical with the car-
cinoid tumour in one biopsy (Fig. 2) consisting of
nests of small round cells showing little pleomor-
phism but with occasional acinus formation.
Grimelius staining revealed abundant argyrophil
granules in the tumour cells (Fig. 3). Sections of
gastric mucosa between the tumours (Fig. 4) showed
chronic atrophic gastritis with intestinal metaplasia
without the presence of parietal cells. Small nests of
argyrophil-positive cells, similar to those in the
tumour, were present throughout the mucosa,
sometimes extending into the muscularis mucosae.

Fig. 1 Endoscopic gastric biopsy showing a carcinoid tumour infiltrating the lower lamina propria
and muscularis mucosae. H and E, x 40.
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Electron microscopy (Fig. 5) showed numerous
small secretory granules within tumour cells. Many
of these showed a halo between the granule and the
limiting membrane. These granules resembled those
seen in ECL cells of normal gastric mucosa.

Discussion

Increased numbers of neuroendocrine cells have been
observed in the gastric mucosa of patients with

pernicious anaemia. Study of these proliferated cells
in non-intestinalised epithelium of the body of the
stomach has shown them to be principally ECL
cells.13 16 The classification of the cell type has been
disputed by other workers, who claim that they are
of G cell type,'5 although the latter cells are not
found in normal gastric body mucosa.

Patients with pernicious anaemia have markedly
raised serum gastrin levels.25 Raised serum gastrin
levels are also found in patients with chronic atrophic

Fig. 3 Detail of carcinoid tumour
showing argyrophil granules in the tumour
cells. Grimelius, x 200.

Fig. 4 'Uninvolved' mucosa from gastrectomy specimen, showing chronic atrophic gastritis with
intestinal metaplasia. Small nests of cells, similar to those in the carcinoid tumours, are present in
the mucosa (arrow heads) and muscularis mucosae (arrows). H and E, x 100.
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Fig. 5 Electron-micrograph of a carcinoid tumour, showing characteristic secretory granules with
surrounding haloes. x 10, 800.

gastritis and achlorhydria without pernicious
anaemia26 27 who have also been shown to have ECL
cell hyperplasia.17 Hyperplasia of gastric ECL cells
has been observed in patients with the Zollinger
Ellison syndrome due to a gastrin-secreting pan-
creatic tumour.28
The physiological significance of the ECL cells in

man is unknown, but there is good evidence that in
the rat (and other animals) they synthesise and store
histamine.29 Considerable evidence has been brought
forward to suggest that the rate of histamine turn-
over is controlled by the serum gastrin concentra-
tion, and that gastrin controls the function of
histamine-storing endocrine cells and their rate of
proliferation.29 The experimental production of
hypergastrinaemia in the rat by antral exclusion
results in a great increase in the number and size of
ECL cells in the gastric mucosa.30 If the same
mechanisms apply in man, this would explain the
observed proliferation of gastric ECL cells in
patients with conditions associated with hyper-
gastrinaemia. Prolonged ECL hyperplasia could
precede frank neoplastic change, thus explaining our
finding of diffuse ECL cell hyperplasia and
numerous gastric carcinoids. Black and Haffner8
reported the only other case similar to ours with
diffuse hyperplasia of the gastric argyrophil cells and
mutiple carcinoids; their patient had no obvious
cause for the cell proliferation, although serum

gasLrin levels were not available.
Carcinoid tumours have been associated with the

production of a wide variety of active polypeptides
and amines, reflecting the multipotential function of
the cells of origin.1024 Despite the history of sweating
and flushing attacks in our case, we were unable to
demonstrate any abnormal circulating substances.
It is possible that the symptoms were histamine-
mediated, as has been reported with other gastric
carcinoids.31

Although gastric carcinoids are generally regarded
as rare tumours, there are several reasons why they
may, in fact, be more common than the literature
suggests. There are only very subtle histological
differences between undifferentiated gastric car-
cinoids and the more common gastric adenocar-
cinomas, and these differences are likely to be over-
looked if the tumours are studied by ordinary
histological means.2232 The majority of gastric car-
cinoids exhibit atypical cytological and histological
patterns, compared with the more commonly
diagnosed midgut carcinoids. The argyrophil and
argentaffin stains traditionally used to identify car-
cinoids may be negative, and specialised histo-
chemical and ultrastructural evaluation may be
necessary to define the endocrine nature of these
tumours.32 In a recent study, Rogers and Murphy33
found 10 previously undiagnosed carcinoids in a
series of 140 gastric carcinomas; the five year
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survival of the carcinoids was six times that of the
gastric adenocarcinomas. Accurate identification of
gastric carcinoids is thus more than a purely
academic exercise. Because of the much more
indolent course of even advanced carcinoids,
aggressive surgical resection should be strongly
considered.
We suggest that carcinoid tumours may account

for a part of the reported increased incidence of
gastric carcinomas in patients with pernicious
anaemia. Careful inspection of the non-tumorous
mucosa in these patients might reveal ECL cell
hyperplasia arising as a consequence of long-
standing hypergastrinaemia.

We are indebted to Dr S R Bloom, Hammersmith
Hospital, London, for performing the hormone
assays and to Dr Julia M Polak, Hammersmith
Hospital, Royal Postgraduate Medical School,
London, who confirmed the diagnosis of a gastric
carcinoid of ECL cell origin.
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