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Gastroscopic follow up of pernicious anaemia
patients

S M Sjoblom, P Sipponen, H Jarvinen

Abstract
To assess the value of gastroscopic cancer

surveillance of patients with pernicious
anaemia, 56 patients were re-endoscoped and
biopsied after three years. In addition, changes
in the density of fundic mucosal endocrine
cells were evaluated morphometrically. Two
cases (3.6%) of early gastric cancer and two
cases ofsmall gastric carcinoid tumours (3 6%)
were detected in addition to the five carcinoids
that had been found at the initial endoscopic
screening. Nodular argyrophil cell hyperplasia
and morphometric density of argyrophil cells
were not stable phenomena: nodular hyper-
plasias regressed in five patients, remained
similar in six, and progressed to a small

carcinoid tumour in one. Serum gastrin con-

centrations did not correlate well with changes
in the endocrine cell density. Regular endo-
scopic surveillance for gastric cancer may be
beneficial and realistic in young patients with
pernicious anaemia while the importance of
fundic endocrine cell hyperplasia and that of
small gastric carcinoids need further study.
(Gut 1993; 34: 28-32)
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The basic histopathological phenomenon in
pernicious anaemia is severe chronic atrophic
gastritis in the proximal acid producing gastric
mucosa (type A chronic atrophic gastritis). The
atrophic process gradually causes the disappear-
ance of all acid producing parietal cells (total
atrophy) and leads to achlorhydria. The antral
mucosa is, as a rule, devoid of atrophy and
achlorhydria causes hypergastrinaemia through
sustained secretion of gastrin from antral G cells
because of the loss of negative feedback of acid.'

It has long been known that pernicious
anaemia predisposes to the development of
gastric adenocarcinoma.2 I Intestinal metaplasia,
achlorhydria, and the formation of carcinogenic
N-nitroso compounds are suggested patho-
genetic factors.45 However, the prevalence of
gastric adenocarcinoma does not exceed 1-3% in
patients with pernicious anaemia, and only 2% of
gastric adenocarcinomas are associated with
pernicious anaemia.6-9 The need for gastroscopic
follow up of pernicious anaemia patients is
therefore still debated.' "1
More recent findings indicate that hyper-

gastrinaemia associated with pernicious anaemia

leads to hyperplasia of fundic endocrine
cells.6"213 In association with endocrine cell
hyperplasia, gastric carcinoid tumours have been
observed in 1-7% of pernicious anaemia patients
screened by gastroscopy.6I 9

Procedures after the discovery of these
tumours have varied from mere follow up
to radical gastrectomy. 'l>6 The long term
behaviour of small gastric carcinoids and results
after their treatment need to be further observed.

In this study we evaluated the findings
of follow up gastroscopies performed three
years after primary gastroscopic screening of
pernicious anaemia patients. The aim of the
gastroscopies was to detect possible new gastric
tumours, to follow up known gastric carcinoids,
and to observe the effect of sustained hyper-
gastrinaemia on fundic endocrine cell changes.

Patients and methods

PATIENTS
In 1986, 70 pernicious anaemia patients below
the age of 76 years were screened by gastroscopy
at the Second Department of Surgery of the
Helsinki University Central Hospital. These
patients had been treated earlier for pernicious
anaemia in the same hospital between 1972 and
1985. The screening showed hyperplastic polyps
in 12 patients (17%), a tubular adenoma in one
patient (1%), and carcinoid tumours in five
patients (7%).8 The lesions were found in the
atrophic mucosa of the gastric corpus and fundus
except for one antral carcinoid tumour. The
carcinoids were associated with diffuse and
nodular hyperplasia of fundic endocrine cells.6
Fifteen additional patients showed nodular
hyperplasia of endocrine cells that was not seen
in 14 normal controls. No cases of adenocar-
cinoma were found. The carcinoids were
removed by hot biopsy forceps or electrocautery
snare.

In 1989, that is three years after the original
gastroscopic screening, the same pernicious
anaemia patients were called for a follow up
gastroscopy. Fifty four of the original 70 patients
attended the examination and two additional
patients who had moved from the district had
gastroscopy done elsewhere. The mean age of the
patients (22 men and 34 women) was 60 years
(range 27-78 years) at the time of the second
gastroscopy.
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ENDOSCOPIC, HISTOLOGICAL, AND LABORATORY
METHODS
Several antral and fundic biopsy specimens were
taken during the gastroscopies (Olympus GIF-Q
10). In addition to routine biopsy specimens all
local changes such as discoloured spots, ulcera-
tive lesions, and polyps were biopsied separately.
The specimens were fixed overnight in neutral
buffered 10% formalin and embedded in paraffin
wax. The sections (4 [tm) were stained with
haematoxylin and eosin, Alcian blue (pH 2-5) -
periodic acid Schiff, and Grimelius techniques.
The diagnosis of carcinoid tumours was based

on the typical histological morphology and
positive Grimelius staining.'7 The limit between
nodular hyperplasia of endocrine (argyrophil)
cells and carcinoid tumours was set at the size of
0 5 mm according to the classification of Solcia
et al.'8 Hyperplasia of endocrine cells was called
nodular when there were clusters of five or more
endocrine cells as suggested by Borch et al.6

Argyrophil (Grimelius positive) staining was
supposed to detect most fundic endocrine cells. 19
Morphometric calculation of these cells was
performed using an ocular with a square raster
plate (64 points) in the microscopic examination
(magnification x400). The technique has been
described in detail previously.'3 Briefly, the
count of argyrophil cells and the count of raster
points coinciding on the mucosa were calculated
in areas of standard length and whole thickness
of mucosa. Thus it was possible to determine the
density of argyrophil cells in arbitrary units of
cell count per volume of the mucosa as expressed
by the number of conciding raster points. To
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Figure 1: Variations in serum gastrin values in pernicious anaemia (PA) patients who z
examined after a threeyear interval.

reduce the risk of variable staining intensities,
Grimelius staining was performed at the same
time for all the specimens of one examination
year. During both periods the same person
(S-M S) did the counting blindly from the
biopsy specimens which randomly represented
the fundic (oxyntic) mucosa.

Fasting serum gastrin was measured by a
GASK-PR radioimmunoassay kit from Oris
Company, France (normal range 5-50 pmol/l).
According to the information provided, the
antiserum used in the assay stained big-gastrin.

Results

ADENOCARCINOMA
The follow up gastroscopies showed two cases of
adenocarcinoma. The ages of the patients were
58 and 68 years, and the duration of pernicious
anaemia was seven and three years, respectively.
One of the carcinomas presented as an ulcer in
the distal antrum and the other carcinoma was
situated in the distal corpus in a tubular adenoma
measuring about 3 mm in diameter. Both
patients underwent subtotal gastrectomy
without complications. One of the tumours
infiltrated the submucosa and the other was
confined to the mucosa. There was no spread to
the lymph nodes.
As for possible premalignant changes, all the

patients had severe chronic atrophic gastritis in
corpus biopsy specimens consistent with the
diagnosis of pernicious anaemia, and four
patients had slight atrophic changes in antral
specimens. Corpus biopsy specimens showed
intestinal metaplasia in 49 patients and all four
patients with slight atrophic changes in antral
specimens also had intestinal metaplasia in the
antrum. In 1986 two patients had slight dys-
plastic changes in random biopsy specimens of
the corpus area and six additional patients
showed dysplastic changes in antral biopsy speci-
mens. In 1989 the same two patients who had
had dysplastic changes in the corpus specimens
three years earlier again showed slight dysplasia.
Of the six patients with dysplastic changes in the
antral biopsy specimens in 1986, two did not
participate in the follow up examination and the
antral specimens of the remaining four patients
were now interpreted as being devoid of dys-
plastic changes but in one case showing intestinal
metaplasia. One additional patient showed slight
dysplasia in the antrum. However, the random
biopsy specimens in the patients with early
gastric cancer did not show dysplasia at either
investigation. No severe or moderate dysplasia
was seen in any of the patients examined.

~;Ng CARCINOID TUMOURS
The previous gastroscopic screening had shown
five cases of gastric carcinoids. After the removal

5 of the tumours all these patients had been
1989 followed up by gastroscopies every six to 12
i months. Two patients showed carcinoid tissue in

PA the electrocautery scars. In one patient the lesion
s was destroyed by hot biopsy forceps and further
.ere re- biopsy specimens were free from carcinoid

infiltration. The other kept showing carcinoid
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Figure 2: Variations offundic argyrophil cell densities in pernicious anaemia (PA) patients who
were re-biopsied after a threeyear interval.

infiltration in repeated specimens. Finally, the
tumour was excised and antrectomy was per-
formed to reduce the gastrin concentration.

In the present follow up gastroscopy, the
former patient harboured a new carcinoid
tumour in a different location in the gastric
corpus. In addition, two new cases of carcinoid
tumours were discovered: one was a polypoid
lesion of only 2 mm in diameter, the other was a
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histological finding as a macroscopic tumour was
not evident. It was, however, considered a true
neoplasm because of its wide extension (>0 5
mm) and infiltrative growth pattern in the
mucosa. The ages of the patients were 51 and 55
years, the duration of pernicious anaemia 8 and
20 years, and serum gastrin 1550 and 208 pmol/l,
respectively.

SERUM GASTRIN
When comparing the values of 1986 and 1989,
large variations in the gastrin concentrations
were exceptional in cases with a moderate
increase in serum gastrin (<400 pmol/l) and
common in cases with a considerable increase in
serum gastrin (>400 pmol/l) (Fig 1). There were
large differences in gastrin concentrations
between individual pernicious anaemia patients
at the beginning of the disease, but when
pernicious anaemia had lasted more than 10
years, the vast majority of gastrin values were
within the range of 200-400 pmol/l.

ARGYROPHIL ENDOCRINE CELLS
In 1986, the histological specimens of gastric
corpus biopsy specimens showed variable
amounts of diffuse argyrophil cell hyperplasia in
44 patients, nodular argyrophil hyperplasia in 15
patients, and carcinoid tumours in five patients.
Of the 15 patients with nodular argyrophil cell
hyperplasia, 12 were biopsied again in 1989. In
five patients the nodules had disappeared and
histological specimens showed only diffuse
hyperplasia of argyrophil cells. In six patients the
specimens still showed nodular argyrophil cell
hyperplasia, and one patient had developed a
carcinoid tumour. This patient also had a serum
gastrin concentration that had increased from
710 to 1550 pmol/l. The histological specimens
from 1986 are insufficient for analysis of the
other patient with a newly developed carcinoid
tumour.
The density of argyrophil cells varied con-

siderably from 1986 to 1989 (Fig 2). The largest
changes in the densities were not, however,
associated with marked variations in serum
gastrin concentrations (Fig 3). As a whole the
argyrophil cell densities had been reduced by
22% during the three years in question.

Discussion
Considering the increased incidence of gastric
adenocarcinoma in patients with pernicious
anaemia, the present study is in agreement with
several previous reports.23 According to the
Finnish Cancer Registry there were 1244 new
cases of gastric adenocarcinoma in Finland

in 1984, at which time the population was

4893 748.20 Thus, the yearly incidence rate was

0-03% for the whole population, and even if it
004 00802 ,had been adjusted to an age-standardised incid-

0-04 0 08 0 12 0 16 0 20 0 24 0 28 ence, the observed incidence of 1-2% would still
Density of argyrophil cells in mucosa be more than expected, considering that the

uncorrected risk ratio was 40.
Relations between changes infundic argyrophil cell Both the carcinomas observed were still so

ind serum gastrin values in a selected group of 10
anaemia patients with the largest changes in the called early gastric cancers with a favourable

luring the threeyears. prognosis. Regular gastroscopy, if this could be
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achieved, would benefit pernicious anaemia
patients. However, most authors agree that it
is impractical and expensive to follow up all
pernicious anaemia patients.""2223 There are
some known premalignant conditions that might
theoretically be used to identify those patients
most in need of regular endoscopic follow Up.45
As for specific premalignant lesions, tubular
adenoma in one patient harboured cancer in this
study. But in terms of general premalignant
changes, almost all the patients with chronic
atrophic gastritis had intestinal metaplasia, and
the mild dysplastic changes in random biopsy
specimens in this study did not coincide with the
observed cancers. None, however, had severe
dysplasia. Based on this study, it cannot be said
that the pernicious anaemia patients with the
greatest risk of developing gastric cancer could
be identified using intestinal metaplasia or mild
dysplasia in random biopsy specimens as a guide.
However, the age of onset of pernicious anaemia
is more than 70 years in 32% of cases and more
than 60 years in 64% of cases.8 Perhaps it would
be possible to screen all pernicious anaemia
patients gastroscopically at the time of the diag-
nosis and follow up at least young patients (those
under 60 years of age) endoscopically every three
years.

There is no doubt about the malignant
potential of adenocarcinoma, but the behaviour
of gastric carcinoids is more obscure and needs
long term observation. In older series, only
large clinically overt gastric carcinoids were
discovered, extensive gastric resection was
practised, and the five year survival was only
about 50%.'5 16 Recently, endoscopic examina-
tions have increasingly resulted in the discovery
of small polypoid gastric carcinoids with a
favourable prognosis, and the best treatment of
these has been debated.2425 There have been
reports of simple gastroscopic monitoring with-
out removal of the tumours'4 and cases of spon-
taneous regression of the tumours have been
observed.26 In a large Japanese series of 100 cases
ofgastric carcinoid tumours, those less than 1 cm
in diameter were not associated with metastases
in any case, those 1-2 cm in diameter were
associated with metastases in 16% of cases, and
those 2-5 cm in diameter were associated with
metastases in 33% ofcases.27 On the basis ofthese
and similar findings, it has been suggested that in
cases of small tumours up to 1 cm in diameter,
endoscopic removal or local excision would be
sufficient, but that larger or numerous carcinoid
tumours should be treated by gastric resection or
gastrectomy with removal of regional lymph
nodes.'52728 The role of antrectomy in these
apparently gastrin dependent tumours is still
obscure, but there are reports of regression of
fundic carcinoids after antrectomy and subse-
quent return to normal serum gastrin concentra-
tions.29 30

In our series, we also treated multiple gastric
carcinoids endoscopically, with gastroscopic
removal of all individual carcinoid polyps. How-
ever, with very large numbers of carcinoid
polyps endoscopic removal would be impracti-
cal. In one of our patients endoscopic removal of
the carcinoid failed and local excision with
accompanying antrectomy was performed.

Other patients were treated endoscopically and
during the follow up of three years no residual
tumours were observed in the polypectomy scars
after complete removal of the primary tumours
had been accomplished. One patient developed a
polypoid carcinoid but it was in a new location in
the stomach. However, the follow up period of
three years is relatively short.
The stability of gastric carcinoids and hyper-

plastic endocrine cell changes in the gastric
corpus of pernicious anaemia patients has not
been extensively studied. It is generally assumed
that hypergastrinaemia predisposes to the
development of gastric carcinoids through pro-
gressive hyperplastic changes of fundic endo-
crine cells.6' 2 14 Antrectomy and reduction of
gastrin levels had led to regression of gastric
carcinoids.2930 But as mentioned earlier, there
has also been regression of gastric carcinoids
without such operative intervention.26 Recent
reports suggest that hyperplasia of fundic endo-
crine cells is a stable phenomenon in patients
with Zollinger-Ellison syndrome and very high
serum gastrin concentrations.3' 32 In addition,
Roucayrol and Cattan studied fundic biopsy
specimens of 18 totally achlorhydric patients, 12
of whom had pernicious anaemia.33 Gastro-
scopies (2-5 per patient) had been performed
with the interval between the first and the last
endoscopy varying from 11 to 170 months. The
severity of argyrophil cell hyperplasia was
assessed, based on the number of argyrophil cell
clusters per mm2. Out of 12 patients originally
presenting with argyrophil cell clusters, nine had
an unchanged degree of hyperplasia, two had
decreased hyperplasia, and one had increased
hyperplasia at the end of the study.33
The stability of nodular endocrine cell hyper-

plasia in the previous studies is different from
our findings. In our study, only six patients out
of 12 had stable nodular hyperplasia of endocrine
cells. In one patient nodular hyperplasia was now
associated with a carcinoid tumour, and in five
patients the nodules had dissappeared and the
biopsy specimens showed only diffuse hyper-
plasia of fundic endocrine cells. As a whole,
argyrophil cell densities were smaller in 1989
than three years earlier, which may be a true
time-related change in pernicious anaemia
patients or a methodological failure caused by
different staining intensities in different years
and because of variations in the counting pro-
cedure of the cells in spite of the presence of the
same observer. The density of argyrophil cells
also varied considerably in individual patients
without large changes in gastrin concentrations.
There must be other significant factors besides

hypergastrinaemia which determine the degree
of hyperplasia of fundic endocrine cells in
pernicious anaemia. It seems that in addition to a
large number of pernicious anaemia patients
with stable nodular hyperplasia of fundic endo-
crine cells, there are patients in whom the
hyperplastic change may progress to carcinoid
tumours and some in whom it regresses. In
addition, all nodules of endocrine cells are
perhaps not hyperplastic but related to atrophy
of the surrounding structures, since nodules of
fundic endocrine cells have also been observed in
a recent study in patients with chronic atrophic
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gastritis and normal serum gastrin values.34 In
these cases, the nodules may represent passive
clumping of non-proliferating endocrine cells in
glands in which the non-endocrine epithelial
cells have disappeared.
This study was financially supported by the Finnish Foundation
for Cancer Research.
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