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Development of gastric dysplasia in pernicious
anaemia: a clinical and endoscopic follow up study of
80 patients

U Armbrecht, RW Stockbrugger, J Rode, G G Menon, P B Cotton

Abstract
The development of gastric dysplasia and
neoplasia in patients with pernicious anaemia
has been evaluated in a prospective clinical
and endoscopic follow up study. After initial
screening of 80 patients between 1978 and
1980, one patient underwent total gastrectomy
for a gastric malignancy and 12 were kept
under surveillance and underwent endoscopy
at a mean interval of 14 months. In the remain-
ing 67 patients further investigation was
attempted six to seven years after the initial
investigation. The continuous follow up study
identified carcinoids in one patient and an
adenoma with severe dysplasia in a further
patient. The grade and site of mucosal dys-
plasia differed from one investigation to the
next, but no overall progression was observed.
Ofthe 79 patients, eight had died by the time of
the reinvestigation, two of unknown cause and
six of causes unrelated to pernicious anaemia.
In 38 of the remaining 71 patients, clinical data
only were available, with no evidence of new
gastric malignancy. In 27 patients it was pos-
sible to perform an upper gastrointestinal
endoscopy, when no change in the degree of
dysplasia was detected. In six patients no
follow up information was obtainable. In con-
clusion, patients with pernicious anaemia
should be investigated by upper gastrointes-
tinal endoscopy soon after diagnosis. Polyps
should be removed wherever possible. In the
presence of severe mucosal dysplasia or
polyps that are not removed, frequent reinves-
tigation should be performed, provided the
patient is eligible for gastric surgery. In the
remaining patients, follow up endoscopies at
about five year intervals would seem suffi-
cient.
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Because a close association has been described
between atrophic gastritis and intestinal
metaplasia and the development of gastric
carcinoma,' these are now considered to be
precancerous lesions.6 In pernicious anaemia,
chronic atrophic gastritis with intestinal meta-
plasia is common, and gastric polyps are fre-
quently found.7 '- Endoscopic screening of
patients with this disorder showed a high incid-
ence of gastric mucosal dysplasia,9'0 and perni-
cious anaemia is therefore assumed to be a

precancerous condition.
Although a number of previous studies" 2

may have overestimated the prevalence of gastric
cancer in pernicious anaemia, a recent investiga-
tion5 also points to a threefold increase in the risk

of gastric malignancy. The benefit of preventive
endoscopic screening in patients with pernicious
anaemia is, however, still controversial.4 912 13 In
view of the prevalence of the disorder (about
1/1000 in Western countries), a continuing
gastric screening programme of these patients
would consume considerable medical economic,
and administrative resources.0 14
Between 1978 and 1980 Stockbrugger et al

undertook gastroscopic screening for gastric
dysplasia and neoplasia in 80 patients with
proved pernicious anaemia from nine London
hospitals.9 The present study is a prospective
clinical and endosconic follow up investigation of
the initial screening study. Its purpose was to
elucidate the natural history of gastric dysplasia
and neoplasia in pernicious anaemia and to
determine whether gastroscopic monitoring of
patients with this premalignant condition should
be recommended.

Investigations

PATIENTS
Twelve patients (seven women and five men),
aged 20 to 75 years (median 49 years) at the initial
investigation, were endoscoped at regular inter-
vals between June 1980 and August 1985. They
all felt well, were interested in the follow up
investigations, and had good geographical access
to the Middlesex Hospital.

Severe dysplasia in a polyp had been diag-
nosed in one, moderate mucosal dysplasia in
two, and mild dysplasia in five patients. In the
remaining four patients there was no evidence of
mucosal dysplasia at the initial screening exami-
nation, but in two endocrine cell proliferations
had been found in the oxyntic mucosa, with
multiple polyps in one.
Between September 1985 and February 1986-

that is, six to seven years after the initial screening
- an attempt was made to reinvestigate all the
original patients, including the 12 mentioned
above. One of the 80 patients was excluded,
however, as she had had a total gastrectomy for
the early gastric carcinoma found at the first
screening. The data for the remaining 79 patients
(35 women, 44 men; aged 20 to 79 years (median
63 years at the first investigation) were reviewed.
In 1978-80 severe dysplasia had been found in
three, moderate dysplasia in six, mild dysplasia
in 24, and no evidence ofdysplasia in 46 patients.
Polypoid lesions (including one adenoma with
severe dysplasia, and the patient with multiple
polypoid carcinoid tumours) had been found in
18 patients.
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METHODS
The 12 patients undergoing regular follow up
were seen repeatedly by the investigators
involved in the initial study. Histories of clinical
symptoms were taken and upper gastrointestinal
endoscopies were performed at a mean interval
of 14 months. At every endoscopy, at least three
biopsy specimens each were obtained from the
gastric mid-body, the prepyloric antrum, the
second part of the duodenum, and from all
visible lesions. In addition, biopsy specimens
were taken for electron microscopy and for
immunohistological studies (these latter have
been reported separately).'5

In 1985-6 the general practitioner or con-
sultant physician, or both, of all 79 patients was
approached with a questionnaire to update our
information. With the permission of the general
practitioner or consultant physician, current
hospital notes or necropsy reports, or both, were
scrutinised. Live patients were contacted by
letter. An interview and upper gastrointestinal
endoscopy with biopsy were proposed to those
patients considered to be fit and well. Those
judged too frail for an endoscopy were inter-
viewed at home by a research nurse. If the
interview was refused, the patient was asked to
complete a questionnaire on, for example, gastro-
intestinal symptoms, investigations, treatments,
hospital attendances relating to the period after
the first screening endoscopy, and on present
symptoms and treatments.

ENDOSCOPY AND HISTOLOGY
Upper gastrointestinal endoscopy was per-
formed as an outpatient procedure as described
above. Endoscopic biopsy specimens were
routinely fixed in formalin, paraffin processed,
and orientated embedded. At least 20 consecu-
tive 5 [im sections were cut from each tissue
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Figure 1: Non-polypous
mucosal dysplasia in 12
patientsfollowed by repeat
upper gastrointestinal
endoscopies. On the vertical
axis the grade ofdysplasia is
indicated (se= severe, mo=
moderate, mi=mild, no=
none), on the horizontal axis
the sequence ofendoscopies is
given. [ =investigation
performed. B=site: antrum.
*=site: body. U=site: body
and antrum.
* =Anticoagulation
treatment initiated, no
further biopsy specimens
taken. ** =Histology
necropsy material.
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block. The first and last sections were stained
with haematoxylin and eosin. The intervening
sections were kept for special histochemical and
immunohistochemical studies.
The histological material was first assessed

independently by two pathologists (JR and GM),
one of whom (GM) had made the histological
diagnosis in the initial study. Both had access to
the original material from the 1978-80 period.
In the few cases in which opinion differed, a
unanimous diagnosis and classification of dys-
plasia and neoplasia was achieved after joint
analysis of the specimens. A systematic study of
observer variation was not planned as one of the
pathologists (GM) might have been biased by his
knowledge of the previous findings.
Mucosal dysplasia was defined in accordance

with standard criteria into three classes: no= 0,
mild= 1, moderate=2, and severe= 3.'S'8

Results

CONTINUING FOLLOW UP 1978-1985 (FIG 1)
Of the 12 patients followed up with repeated
endoscopies, one died of a myocardial infarction
four and a halfyears after the initial investigation.
Another patient (No 20), who underwent cardiac
bypass surgery five years after the first investiga-
tion, was put on anticoagulation treatment, and
was therefore not followed up with biopsies and
histological studies. In this patient, the endo-
scopic follow up examination performed after
seven years showed no macroscopic abnormali-
ties.
Mucosal dysplasia. As can be seen in Figure 1

there was wide intraindividual variation in the
grade and site of dysplasia found during the
period of observation. A comparison of the mean
of the first dysplasia score with that of the last
showed no overall increase in the grade of
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TABLE I Polypoid lesions in 12 patients with pernicious anaemia at the initial investigation and during afollow up period of
seven years (number, site, and histological type)

Year offollow up
Patient
No 0 1 2 3 4 5 6 7

10 np nd np nd np nd np np
17 lRb(0) 4Rb(O) 2Rb(O) 2Rb(O) np np 3Rb(l) 2Rb(O)

lAb(3)*
20 np nd np np nd nd nd np
28t >50Cb(O) >5OCb(O) >5OCb(O) >5OCb(O) >5OCb(O) >5OCb(O) >5OCb(O) >5OCb(O)
37 np nd nd lRa(O) lAa(O) lAa(3) lAa(3) lAa(3)
52 np np np np
53 np nd np np np np np np
60 np np np np np np lRb(O) np
68 np nd np nd np np np np
69 np nd np nd np np np np
76 np nd np np np np np np
85 np np 4Cb(O) 4Cb(O) 5Cb(O) 1 Cb(O)f lCb(O) np

nd=no endoscopy performed; np=no polyps found; A=adenoma, R=regenerative polyp, C=carcinoid; a=gastric antrum, b=gastric
body; in brackets, grade of dysplasia (O=no dysplasia. 1 =mild, 2=moderate, 3=severe). *Polypectomy performed. tBiopsy specimens
taken from the six largest polyps at each endoscopy. lAt this follow up investigation biopsy specimens taken from the six largest polyps.

1
Total gastrectomy

12
Repeat endoscopies and

clinical follow-up

1
Dead

dysplasia(075 v0 50). The patientwho died four
and a half years after the initial investigation
showed focal adenomatous changes with
moderate dysplasia ofthe gastric antral mucosa at
the necropsy examination. Upper gastrointes-
tinal endoscopy four months before death had
shown antral ulceration with moderate dys-
plasia.
Polyps in patients undergoing repeated examina-
tions (Table I). Polypoid lesions were seen in the
gastric body in four patients and in the gastric
antrum in one. Histological examination showed
that these lesions were adenomas, carcinoids,
and regenerative polyps. The nature of the
polyps varied during the follow up period:
patient 17 had had an adenoma with severe

1978-80

801 patients

79

67
GP/consultant contacted

6-7 years after initial investigation

I ~~~~~~~~I
61

Further information:
a in 38, by current hospital notes and

written information from GP/consultant
b in 23, by hospital notes only

11
Al

6

No information

54 Alive 7 Dead

live

39

X 15

50 Written inf
Interviewed

1
27 23

Upper GI-endoscopy No endoscopy

formation

dysplasia in the gastric body at the initial inves-
tigation. This polyp was removed and no further
adenomas developed during follow up. Another
patient (No 37) had shown mild mucosal dys-
plasia but no polypoid lesions in the initial
investigation. Three years later a regenerative
prepyloric polyp was seen. The following year an
antral adenoma with severe dysplasia was found.
As polypectomy was impossible for technical
reasons the patient was followed up with
multiple biopsies once a year. Finally, continu-
ing growth of the polyp and severe dysplasia at
each endoscopy necessitated antrectomy. The
resected portion of the distal stomach bore a
1-5 cm large polypoid lesion with adenomatous
hyperplasia and severe dysplasia. No malignant
invasion was found. In one patient (No 28) the
initial investigation had shown multiple polyps
in the gastric body which histological examina-
tion showed to be endocrine cell proliferations
within the lamina propria (Table I). The polyps
did not substantially change in number or size
during the observation period. Another patient
(No 85) initially had extraepithelial endocrine
cell proliferations in the gastric body mucosa.
Subsequently, polyps were seen in the body.
These polyps comprised clusters and sheets of
neuroendocrine cells within the lamina propria,
which extended into the submucosa in places.
Surprisingly, these polyps, measuring about
5 mm in diameter, were no longer seen in the
following years, although the endocrine cell
proliferation within the mucosa and superficial
submucosa remained unchanged.

FINAL FOLLOW UP INVESTIGATION (FIGURE 2)
The mean interval between the first investigation
and the final study of the overall patient group
done in 1985-6 was 6-4 years.

Information was obtained in 73 of79 patients -
for the remaining six patients no data were
available. Sixty five patients were still alive and
eight patients had died since the initial investiga-
tion. Of the 65 surviving patients (including 11
from the regular follow up group) information
was obtained by interview in 50 and by letter in
15. Twenty seven of the former patients under-
went upper gastrointestinal endoscopy after the
interview. Biopsy specimens were taken in 26.
The causes of death in the eight patients were:

Figure 2: Investigation
schedule ofa six to sevenyear
clinical and endoscopic
follow up of80 patients with
pernicious anaemia.

. .
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TABLE II Site and grade ofnon-polypous dysplasia in the 26
patients in whom histological examination ofbiopsy specimens
from the gastric body and antrum was carried out at the initial
investigation and at thefollow up study six to sevenyears later

First investigation Final investigation
(1978-8) (1985-6)

Patient Antrum Body Antrum Body

10 0 0 0 1
11 0 0 0 0
17 0 1 0 1
23 1 0 0 1
26 0 1 0 0
28 0 0 0 1
31 0 0 0 0
37 1 1 0 0
47 0 0 0 1
50 1 0 1 0
53 0 2 0 0
58 1 0 0 0
60 0 0 0 0
66 0 0 0 1
68 1 0 0 0
69 1 0 0 1
75 2 0 2 0
76 0 0 0 0
79 0 0 0 0
85 0 0 0 1
88 0 0 0 1
90 0 0 0 0
92 0 0 0 0
93 0 0 0 0
103 0 0 0 1
104 0 0 0 0

0=no dysplasia, 1=mild dysplasia, 2-moderate dysplasia.

myocardial infarction (3), leaking aortic
aneurysm (1), pulmonary congestion (1), thyroid
malignancy (1), and unknown (2).

Clinicalfollow up. Eight ofthe 38 patients who
were alive and for whom clinical data were
available, but who had not been re-endoscoped,
suffered from mild gastrointestinal symptoms
(such as belching, diarrhoea, heartburn) not
suggestive of gastric malignancy. A further
patient had constipation, faecal blood loss, and
low serum iron. She refused all further investiga-
tions recommended to her. Yet another patient
had recently undergone surgery for a carcinoma
ofthe descending colon. Of the two patients with
severe mucosal dysplasia at the initial investiga-
tion, one was a 78 year old woman with coeliac
disease and severe arthritis. Two months after the
initial investigation her arthritis became active
and had to be treated with steroids. She was
admitted to hospital on several occasions but
upper gastrointestinal symptoms were not
reported. She died 10 months after the initial
endoscopy. The other patient was a 72 year old
man. Biopsy specimens taken at the first endos-
copy from the grossly inflamed gastric antrum
had shown severe dysplasia. Reinvestigation two
months later showed only mild dysplasia in one
out of eight biopsy specimens from the same
region. During the follow up period hewas visited
at his home by the research nurse; he had no
gastrointestinal symptoms and was perfectly
well.

Endoscopic follow up. Of the 27 patients endo-
scoped - 14 women and 13 men, aged 26 to 81
years (median 57 years) at reinvestigation -
biopsy specimens were taken in 26, as mentioned
above.
Mucosal dysplasia (Table II). Histological

examination showed mild dysplasia in 11
patients and moderate dysplasia in one. In the
original study, mild dysplasia had been seen in

eight and moderate in two of these patients.
None of the patients had developed gastric
carcinoma since the initial endoscopy. Thus, the
distribution of dysplasia after six to seven years
was virtually unchanged (mean dysplasia score
0-46 v 0 50). In the initial study, dysplastic
changes were seen more often in biopsy speci-
mens from the gastric antrum. In the final
investigation they were found mainly in the body
mucosa. Only five patients with dysplasia in
the first study also had dysplastic changes at
reinvestigation, and in only three was dysplasia
found in the corresponding region of the
stomach.

Polyps. Polypoid lesions were seen in five of
the 27 patients undergoing endoscopy. In one
patient the lesion proved to be an adenoma that
had newly developed since the initial screening;
in another the polypoid lesions seen at endoscopy
proved to be gastric microcarcinoids, a repeated
finding in this patient. The remaining three
patients had regenerative polyps and in two of
these a similar type of lesion had already been
found at the original investigation.

Discussion
Our knowledge of the natural history of gastric
dysplasia is sparse. This applies also to high risk
groups such as patients with chronic atrophic
gastritis" and those who have undergone partial
gastrectomy.1-21 Such information is, however,
indispensable when it comes to deciding whether
or not these patients should be monitored
regularly with endoscopy. For this decision, a
number of medical and logistical problems have
also to be taken into account, since most high
risk patients are of advanced age, which makes a
cost/benefit analysis difficult. In a 1986 Swedish
follow up of pernicious anaemia patients, aimed
mainly at early detection of gastric cancer, the
cost per diagnosed gastric neoplasia and malig-
nancy was surprisingly low ($850 and $1700,
respectively).'0 14

In a recent study by Sjoblom et al,22 gastric
carcinomas were detected in 3% of 196 pernicious
anaemia patients of all ages during longterm
follow up (mean 7 years), but gastroscopic
screening of 71 patients aged under 75 did not
show any more gastric malignancy. In our study,
overall mortality during the observation time
was eight of 74 (11%). In the six patients with a
known cause of death, none was related to
pernicious anaemia but four were related to
cardiovascular diseases. In the group of patients
alive but not resubmitted to endoscopy, there
was one confirmed malignancy (which was not
of gastric origin) and a further suspected
malignancy (in which gastric origin cannot be
excluded).
The present follow up study did not show any

important overall progression of gastric mucosal
dysplasia in 26 patients with pernicious anaemia
who were reinvestigated after a period of six to
seven years. At the repeat endoscopies (per-
formed at regular intervals) of 12 of these
patients, the degree and site of the dysplastic
changes fluctuated widely. Screening endo-
scopies for dysplasia at intervals of less than five
years are therefore probably not justified.
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The frequency of polyps in our study was not
as high as that reported by Borch et al.23 The
histological findings varied from one investiga-
tion to another. We therefore consider it
important to obtain biopsy material from all
polypoid lesions in patients with pernicious
anaemia, since the differentiation between neo-
plastic and non-neoplastic lesions cannot be
made on the basis of the endoscopic appearance,
as has been pointed out previously.9

In one patient an interesting observation
was made. Multiple polypoid lesions, proved
histologically to be mucosal endocrine cell pro-
liferations, developed and then resolved spon-
taneously during the follow up, although serum
gastrin concentrations remained permanently
raised - a phenomenon that has recently been
described in a case report.24

Thus, the clinical value of our examinations
was slight in comparison with the effort and
patient discomfort involved. One adenomatous
polyp with severe dysplasia was detected and
removed, however, before malignant transfor-
mation could take place.
The reinvestigation of 79 patients with

pernicious anaemia illustrates well that follow up
studies in patients of this age group are question-
able. Comrrpromised health due to concomitant
diseases reduces the feasibility of invasive
investigations and renders their prophylactic
effect doubtful. The rather poor acceptance of
endoscopy (only 66% of the 41 patients to whom
it was proposed, agreed) reflects the lack of
readiness on the part ofelderly people to undergo
invasive examinations for preventive purposes.
We conclude that in patients with pernicious

anaemia the most probable cause of death seems
to be cardiovascular. Regular endoscopic screen-
ing for gastric cancer in all such patients is
expensive and difficult to organise and the
returns in the form of treatable disease detected
are slight. These conclusions cannot, however,
be extrapolated automatically to other precan-
cerous conditions. In postgastrectomy patients,
dysplasia and malignancy may develop and pro-
ceed more rapidly, as suggested by the results
reported by Offerhaus et al.20

In patients with pernicious anaemia we there-
fore propose that:

(1) All patients should have a detailed gastro-
scopy with multiple biopsies soon after diagno-
sis;

(2) Polyps should be removed wherever
possible;

(3) Patients with severe mucosal dysplasia or
adenomatous polyps, in whom polypectomy is
impossible, should be re-examined within a few
months in an attempt to rule out the existence of
a gastric malignancy;

(4) Patients with no polypoid lesions but with
mild to moderate mucosal dysplasia can safely
be left without surveillance for about five years,
as long as they remain symptom free;

(5) Endoscopic screening is inappropriate in
patients who cannot be submitted to surgery -
unless non-surgical methods of treating gastric
cancer, such as laser therapy, become a reality.
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