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Precancerous conditions and epithelial dysplasia
in the stomach
BC MORSON, LH SOBIN, E GRUNDMANN, A JOHANSEN, T NAGAYO, AND
A SERCK-HANSSEN

From St Mark's Hospital, City Road, London EC] V 2PS, UK

SUMMARY A distinction can be made between a precancerous condition and a precancerous lesion.
The former is a clinical state associated with a significantly increased risk of cancer, whereas a

precancerous lesion is a histopathological abnormality in which cancer is more likely to occur than
in its apparently normal counterpart. Up to the present time atrophic gastritis, gastric ulcer,
pernicious anaemia, gastric stumps, gastric polyps, and Menetrier's disease have all been considered
as precancerous conditions and lesions of the stomach. Of these, only atrophic gastritis, pernicious
anaemia, gastric stumps, and certain types of gastric polyp can now be regarded as having any

really significant malignant potential. The precancerous lesion common to these is epithelial
dysplasia which can occur in ordinary (foveolar) gastric epithelium as well as in intestinal metaplasia.
The criteria for grading dysplasia in gastric epithelium into mild, moderate, and severe grades are

given, and attention is drawn to the problems of differentiating inflammatory or regenerative change
from mild dysplasia and intramucosal carcinoma from severe dysplasia. The clinical and epidemio-
logical implications of gastric dysplasia are discussed with suggestions for further research.

When considering problems of premalignancy, it is
essential to define exactly what is meant by this term.'
A distinction can be made between a precancerous
condition and a precancerous lesion.2 The former is
best regarded as a clinical state associated with a
significantly increased risk of cancer, whereas a
precancerous lesion is a histopathological abnormal-
ity in which cancer is more likely to occur than in its
apparently normal counterpart. In many clinical
conditions with an increased risk of cancer, there is
also an identifiable precancerous lesion, but this is
not invariably so.
The aim of this paper is to formulate histopatho-

logical criteria by which gastric lesions thought to
have an increased risk of becoming carcinoma could
be defined and classified with special reference to the
incidence of epithelial dysplasia. This is essential for
epidemiological, pathological, and clinical studies.
The ultimate aim of such studies is to reduce the
incidence and mortality of gastric cancer.

It is recognised that the word 'precancerous' does
not imply the inevitability of developing a malignant
lesion. It is rather a marker of an increased prob-
ability or risk of malignant change. The degree of
this risk varies and in most cases the magnitude is
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not known. This is an important field for further
research. Appropriate public health measures depend
upon identifying individuals or populations at
increased risk and estimating the magnitude of that
risk.
Up to the present time the following conditions

have been considered as precancerous on the basis of
clinical, histological, and epidemiological evidence.

Precancerous conditions and lesions of the stomach

ATROPHIC GASTRITIS
This is a histological diagnosis. The main features are
a variable degree of inflammation, atrophy of gastric
glands, and often associated intestinal metaplasia,
which changes are more commonly found in the
antrum than in the body or the fundus of the
stomach.3

Patients with atrophic gastritis are statistically at
increased risk from cancer of the stomach45 but
precise measurement of this risk is yet to be deter-
mined. There is a significant geographical relation-
ship between areas of high frequency for gastric
carcinoma and the incidence of atrophic gastritis and
intestinal metaplasia.6-8 Within the histological
spectrum of atrophic gastritis intestinal metaplasia
is the most sensitive risk indicator, but in areas of
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high gastric cancer incidence (eg, Japan, Colombia,
and Finland) it is still too prevalent to serve as a
selective marker, especially in the older age groups.
Most gastric cancers develop on a basis of atrophic

gastritis, but the epithelial change which statistically
most predisposes to malignancy is intestinal meta-
plasia.9-11 However, we have observed dysplasia in
ordinary (foveolar) gastric epithelium as well as in
intestinal metaplasia. The degree of dysplasia in
either type of epithelium could be a more accurate
method of expressing the magnitude of increased
cancer risk.

GASTRIC ULCER
The incidence of so-called 'ulcer-cancer', that is,
carcinoma developing in a pre-existing peptic ulcer,
has been debated hotly for many years. There are
two essential criteria for the diagnosis: first, there
must be definite evidence of a pre-existing ulcer
(complete destruction of a zone of muscle, dense
fibrous tissue in the floor of the lesion, endarteritis
and thrombophlebitis in surrounding vessels, fusion
of muscle coats and muscularis mucosae at the edge
of the lesion), and, second, there must be definite
evidence of malignant change at the edge of the
ulcer quite distinct from any attempt at epithelial
regeneration.'2 No studies have been reported on
the significance of epithelial dysplasia at the margins
of chronic gastric ulcers as an indicator of increased
cancer risk. In any assessment one must remember
that chronic ulcer and cancer may coexist in a
stomach without necessarily being causally related;
studies in Japan suggest that gastric ulcer and gastric
cancer also have a different geographic distribution.'3
Ulcer-cancers undoubtedly do occur, particularly
when the ulcer is chronic, but the incidence of cancer
developing in a proven peptic ulcer and the presence
of unequivocal evidence of previous peptic ulcer at
the site of a proven carcinoma are both probably
not more than 1 %.14 15

PERNICIOUS ANAEMIA
There is statistical and histological evidence that
patients with pernicious anaemia are at increased
risk from cancer of the stomach. True adenomatous
polyps and carcinoma of the stomach have been
reported to be three to four times more common in
patients with pernicious anaemia than in the general
populationl6'7 although a recent study suggests
that this may be an underestimate, since some
patients with carcinoma but without overt pernicious
anaemia are in a 'pre-pernicious anaemia stage'.'8
Moreover, it appears that the carcinomas are mostly
found in the body or the fundus of the stomach
rather than in the pyloric antrum,'9 20 which is where
most gastric cancers are seen. The histological

features of the mucosa in pernicious anaemia are
those of gastric atrophy with intestinal metaplasia of
varying extent which may spare the antrum.21
Although pernicious anaemia patients are prone

to develop gastric polypoid lesions, the lack of
uniform definitions and terminology has resulted in
conflicting information on the nature and relevance
of such polyps. One report suggests that these polyps
are invariably of the regenerative type.22
No studies have been reported on the role of

dysplasia as a marker for increased cancer risk in
pernicious anaemia.23

GASTRIC STUMPS
Patients who have had a partial gastrectomy for
benign peptic ulcer are at increased risk for carcinoma
in the gastric stump many years after the opera-
tion.24-27 There is evidence that such patients form
a clinical risk group and should be monitored in
order to detect precancerous changes28 but further
research is required. Gastric stump carcinomas
usually develop close to the anastomosis on the
gastric side. Polypoid lesions are common in the
same area, but their significance has not yet been
established; many are hyperplastic or regenerative
polyps, and others may be pseudopolyps resulting
from the construction of the anastomosis.

GASTRIC POLYPS
Polypoid lesions of the stomach can be divided into
those with and without malignant potential. The
common ones, hyperplastic or regenerative polyps,
have insignificant malignant potential.29-3' Polypoid
lesions in which the epithelium shows dysplasia
(which are called adenomas or borderline lesions by
some)32 have a significant capacity for malignant
change.

In our opinion, adenomas can adopt a villous or
tubulovillous (villoglandular) growth pattern and
only rarely take the form of an adenomatous polyp
(tubular adenoma) as seen in the colon. The majority
of adenomatous polyps described in the literature
were hyperplastic or regenerative polyps and not
genuine adenomas. It is exceptional for gastric
adenomas to have a stalk, particularly a long one,
and most of them are sessile. They can be very flat,
slightly elevated tumours and are more often single
than multiple. Most gastric adenomas are of the
intestinal type, which suggests that they have
developed on a basis of atrophic gastritis and intes-
tinal metaplasia, although we have seen severe
cellular atypia in epithelium which in all other
respects has the cytological and histochemical
qualities of superficial (foveolar) epithelium.

Gastric adenomas are uncommon but have a very
significant potential for malignant change. On the
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Fig. 1 Inflammatory or regenerative epithelial change in ordinary (foveolar) gastric
epithelium. (a) Haematoxylin and eosin x 40; (b) H and E x 80.
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Fig. 2 Inflammatory or regenerative epithelial change in intestinal metaplasia. Original magnifications (a)
H and E x 80; (b) H and E x 210.
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Fig. 3 (a) Severe epithelial dysplasia in ordinary gastric (foveolar) epithelium. Original magnification H and E
x 60. (b) Severe epithelial dysplasia in ordinary gastric (foveolar) epithelium. High-power view of (a). Original
magnification H and E x 250.
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(b)
Fig. 4 (a) Severe epithelial dysplasia in intestinal metaplasia. Original magnification H and E x 60. (b) Severe
epithelial dysplasia in intestinal metaplasia. High-power view of (a). Original magnification. H and E x 250.

Fig. 5 Intramucosal carcinoma of stomach. The lamina propria is largely replaced by
undifferentiated and signet ring carcinoma cells. H and E x 10.
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Fig. 6 Intramucosal adenocarcinoma ofstomach. The distinction from severe epithelial
dysplasia can be difficult. H and E x 20.

other hand, it is possible that only a small minority
of gastric cancers arise from previously benign
adenomas, but the subject is bedevilled by semantic
issues. For example, the 'border-line lesion'33 would
be called a sessile tubular adenoma by many pathol-
ogists. On the other hand, it has been recognised that
the diagnosis of benign adenoma must be made with
care, because multiple sections through the tumour
may show signs of intramucosal carcinoma. Gastric
adenomas show varying degrees of epithelial
dysplasia, sometimes amounting to carcinoma-in-
situ, but the use of this expression in the context of
adenomas and early gastric cancer is probably
undesirable in view of the difficulty of being sure that
intramucosal invasion has not occurred.3

MENtTRIER'S DISEASE
There is a growing list of case reports ofcarcinoma of
the stomach complicating Menetrier's disease.3445
The statistical risk of cancer in this disease is not
known, and anyway the diagnosis of Menetrier's
disease is difficult to define both clinically and
pathologically. There are descriptions of both
intestinal metaplasia and epithelial dysplasia of
gastric epithelium in some of the reports.

Epithelial dysplasia

Attention has so far been concentrated on the above
precancerous conditions and much less emphasis has
been placed on epithelial dysplasia in the stomach as

a marker for increased cancer risk.4649 It is impor-
tant that dysplasia should be defined and its signifi-
cance evaluated as a possible marker common to all
the above precancerous conditions.
The main histological and cytological features of

epithelial dysplasia are cellular atypia, abnormal
differentiation, and disorganised mucosal architec-
ture. These can occur in ordinary gastric (foveolar)
epithelium as well as in intestinal metaplasia, both of
which may be the source of carcinoma.

CELLULAR ATYPIA
This is characterised by nuclear pleomorphism,
hyperchromasia, nuclear stratification, increased
nuclear-cytoplasmic ratio, sometimes increased
cytoplasmic basophilia, and loss of cellular and
nuclear polarity.

ABNORMAL DIFFERENTIATION
This is manifested by lack of, or reduced numbers of,
goblet cells and Paneth cells in the metaplastic
intestinal epithelium, or by a reduction, alteration, or
disappearance of secretory products from the gastric
epithelium.

DISORGANISED MUCOSAL ARCHITECTURE
This has the following features: irregularity of crypt
structure, back-to-back gland formation, budding
and branching of crypts, and intraluminal and
surface papillary growths.
The degree of epithelial alteration is a spectrum
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Fig. 7 (a) ItntrllucOSal (aIrcilnomaiIZ of stomach: there is
proha/le invasion o f the lamina propria. High-power
view. H and E x 40. (h) Intramucosal adenocarcizoma of

stomach. The lamnina propria shows's invasion. High-power
view. Original magnification H and E x 60.
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Fig. 8 (a) Mild epithelial dysplasia in intestinal metaplasia. Original magnification H and E x 40. (b) Mild
epithelial dysplasia in intestinal metaplasia. High-power view of (a). Original magnification H and E x 250.
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Fig. 9 Mild epithelial dysplasia in intestinal metaplasia. H and E x 200.
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(a) (b)
Fig. 10 (a) Moderate epithelial dysplasia in ordinary gastric (foveolar) epithelium. Original magnification
H and E x 60. (b) Moderate epithelial dysplasia in ordinary gastric (foveolar) epithelium. High-power view
of (a). Original magnification H and E x 250.

Fig. 11 Moderate epithelial dysplasia in intestinal metaplasia. High-power view.
Hand E x 200.
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of histological and cytological abnormalities which
vary from those slight changes which are believed to
be the result of inflammation and regeneration and
are best termed inflammatory or regenerative
epithelial change (Figs 1 a, b and 2a, b), to the
appearances of severe dysplasia (Figs 3a, b and 4a, b)
which stops short of intramucosal carcinoma (Figs
5, 6, 7a, b). Less marked degrees are called mild
(Figs 8a, b and 9) and moderate (Figs lOa, b and 11)
dysplasia. In lesions showing varying degrees of
dysplasia, the most severe grade should be recorded.
This scheme corresponds closely with that described
by Nagayo33 and has some resemblance to the
Japanese grouping system,50 except that the latter is
used solely for biopsy diagnosis. The extent of
dysplasia over the surface of the gastric mucosa
might also be important.
There are problems of differentiating between

epithelial dysplasia in gastric mucosa, carcinoma-in-
situ, intramucosal carcinoma, and what many
pathologists would call an adenoma of the stomach.
Severe epithelial dysplasia is used for the description
of changes which fall short of the full criteria for the
diagnosis of carcinoma-in-situ. The latter must exist
at some stage in the progression into invasive
carcinoma, but it is usually impossible to be certain
that the neoplastic cells have not passed across the
basement membrane of the crypts into the lamina
propria without serial sectioning of the entire lesion,
which is impracticable. For these reasons it is recom-
mended that the expression carcinoma-in-situ be
dropped in favour of intramucosal carcinoma,
provided this is used only when lamina propria
invasion has been demonstrated. For doubtful cases
it is essential to examine multiple sections through
the tissue. Even then, invasion may not be demon-
strated and the pathologist is in a dilemma. The
Japanese have recognised this problem and have
introduced the expression 'border-line lesion'. For
the purist this is an unsuitable expression for the
description of a histological appearance, but it does
illustrate the problem. Study of the Japanese
literature suggests that what the Japanese are
describing might be called an adenoma by many
European and North American pathologists.

Clinical implications and further research

It is important to realise that the degree of risk
associated with epithelial dysplasia is not yet estab-
lished. Severe dysplasia on its own is not an indication
for surgical intervention. However, experience of
epithelial dysplasia in other organs suggests the
importance of close follow-up for individual patients
(including endoscopy and biopsy). Documentation
must be adequate to provide an increasing body of

knowledge about dysplasia and its significance.
Patients with gastric stumps and pernicious anaemia
appear to be the most promising clinical groups in
which to study the subject further. Histopathological
changes should be correlated with other potential
markers of precancer, including cytology, contents
of gastric juice,49 etc.
Up to the present time atrophic gastritis and

intestinal metaplasia have been investigated as
epidemiological markers for gastric cancer, but it
appears even more informative to investigate the
importance of gastric dysplasia in high and low risk
areas for cancer of the stomach. It is hoped that
information obtained by the evaluation of gastric
dysplasia might be useful in the design of cancer
prevention and detection programmes.
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