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Gastric dysplasias.
A clinicopathological study of 35 cases
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SUMMARY
Gastric epithelial dysplasia (GED) represents a recognized precursor lesion of gastric adenocarcinoma. GED types can be classified
according to its morphology and patterns of mucin expression into adenomatous (intestinal), foveolar (gastric) and hybrid (mixed)
types. We examined gastroscopic specimens with GED in 35 patients (21 men and 14 women, mean age 69.6 years). Adenomatous
dysplasia was present in 17 patients (49 %), and was of low grade in 14 cases and high grade in 3 cases. Foveolar type dysplasia was
found in 16 patients (46 %), and almost in one half of the cases it was high grade (in 7 cases, i.e. 46 %). In one woman, low grade
foveolar dysplasia was found in polypoid mucosal prolapse of the gastric antrum. Hybrid dysplasia was found in only 2 cases (0.6 %),
and in both of them this dysplasia was predominantly of foveolar type. One case was of low-grade and the second case was of a highgrade type. In our series GED was found mostly in the antrum. The findings in the adjacent mucosa usually included HP negative inactive chronic gastritis with intestinal metaplasia of both complete and incomplete types. In our series, foveolar type dysplasia was more
frequent in comparison with previous studies. Our findings show that high grade dysplasia is more frequent in foveolar GD than in adenomatous GD, and this is in keeping with previous published findings.
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Dysplázie sliznice Ïaludku. Klinickopatologická studie 35 pﬁípadÛ
SOUHRN
Dysplázie Ïaludeãní sliznice je v‰eobecnû uznávan˘m prekurzorem adenokarcinomu Ïaludku. Podle typu produkovan˘ch hlenÛ a bunûãné
diferenciace se v poslední dobû rozli‰ují tﬁi základní typy dysplastick˘ch zmûn: adenomatózní (intestinální), foveolární (gastrick˘) a hybridní (smí‰en˘). Na‰í sestavu tvoﬁí 35 nemocn˘ch (21 muÏÛ a 14 Ïen, prÛm. vûk 69,9 let) s biopticky ovûﬁenou dysplázií Ïaludeãní
sliznice. Adenomatózní dysplázie se vyskytovala u 17 nemocn˘ch (49 %) a vût‰inou odpovídala low grade lézi (n = 14). Foveolární typ
byl prokázán u 16 nemocn˘ch (46 %); témûﬁ v polovinû pﬁípadÛ se jednalo o high grade dysplázii (n = 7). U jedné nemocné se low
grade foveolární dysplázie nacházela v polypózním prolapsu antrální sliznice Ïaludku. Hybridní dysplázie byla prokázána pouze u dvou
pﬁípadÛ (0,6 %), v jednom pﬁípadû low-grade a v druhém high-grade typu. Dysplastické zmûny byly pﬁeváÏnû lokalizované v antrální
ãásti Ïaludku. V okolní sliznici odpovídal nález u vût‰iny nemocn˘ch Helicobacter pylori negativní chronické neaktivní gastritidû s kompletní nebo nekompletní intestinální metaplazií. Nálezy v na‰í sestavû nemocn˘ch prokázaly vy‰‰í v˘skyt foveolární dysplázie, neÏ se
v‰eobecnû uvádí. Ve shodû s pﬁedchozími studiemi mûla foveolární dysplázie ãastûji charakter high-grade léze.
Klíãová slova: Ïaludek – dysplázie – imunohistochemie – low-grade – high-grade
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Gastric epithelial dysplasia (GED) has been widely recognized
as a precursor lesion for gastric adenocarcinoma. In the gastrointestinal tract, the dysplasia is synonymous with intraepithelial neoplasia, and implies architectural and cytological changes. GED frequently develops in the setting of chronic atrophic gastritis and intestinal metaplasia (1–5), although it may also occur in apparently normal gastric mucosa (1,6,7). Endoscopically, it can show polypoid, flat or slightly depressed growth patterns. Despite similar
microscopic morphology found in all of these lesions, the polypoid
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or protruding lesions are commonly referred to as adenomas whereas the term dysplasia is used for flat or depressed types (5,7,8–11).
Recently, advances in mucin immunohistochemistry have led to
efforts to classify GED according to their patterns of mucin expression. The majority of GED displays an intestinal phenotype, and
they were labeled as adenomatous (intestinal) type that resembles
colonic adenoma. Other variants include foveolar (gastric) type and
hybrid (mixed) type (2,6–10,12); however, the hybrid (mixed) type
dysplasia represents a less commonly used term. Adenomatous GED
is composed of crowded, tubular glands lined by columnar cells
with pseudo-stratified, pencillate hyperchromatic nuclei, and it expresses intestinal markers (CD10, MUC2), whereas gastric mucins
(MUC5AC, MUC6) are negative. Foveolar variant shows cuboidal
to columnar cells with pale-clear cytoplasm and hyperchromatic nuclei, and it predominantly produces MUC5AC. It is frequently of
a high grade. The third type, hybrid dysplasia, is defined as a mixture of both adenomatous and foveolar dysplasia. Foveolar type
morphology predominates usually in hybrid dysplasia (10). The second component in hybrid dysplasia should occupy at least 10 %
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of the cell population. The criteria for grading of GED have evolved
over the past few decades. A two-tiered scheme that contains low
grade and high grade was adopted, and it is now widely used in
the classification of GED (5,10,13).
Here we present our experience with the diagnostics of gastric
dysplasia in gastroscopic biopsies. We describe histological and
immunohistochemical findings and biological differences in 35 cases of gastric dysplasia.

MATERIALS AND METHODS
Our study includes gastroscopic biopsy specimens from 35 patients (21 men and 14 women, mean age 69.6 years) with GED.
These 35 patients were followed for 1 – 36 months (mean 9
months). In 20 patients, the bioptic examination was repeated from
1 to 5 times. None of the patients had familial adenomatous polyposis or autoimmune gastritis.
All biopsies were processed routinely and stained with hematoxylin and eosin, PAS/alcian blue at pH 2.5, and silver impregnation for identification of H. pylori. Immunohistochemistry was performed using standard avidin – biotin complex peroxidase technique and included MUC5AC (Ventana), MUC2 (Ventana), CD10
(Ventana), p53 (Ventana), and Ki-67 (clone MIB-1, Ventana).
According to above-mentioned histological and immunohistochemical criteria, each lesion was classified as either adenomatous,
foveolar or hybrid type, and each was graded as low or high grade
dysplasia (2,6–10,12). The low grade dysplasia was diagnosed
when only mild architectural abnormality was seen. It showed small
glandular structures or tubules with little branching or irregularity.
Cytologically, the atypical cells were enlarged, hyperchromatic and
extended to the surface of the mucosa. High grade dysplasia contained neoplastic cells that are usually cuboidal rather than columnar. They showed a high nucleo-cytoplasmic ratio, prominent amphophilic nuclei, and numerous mitoses. High grade dysplasia
shows more pronounced architectural disarray with prominent
branching, budding, and in extreme cases, with a cribriform pattern. The intestinal metaplasia found in the vicinity of dysplasia was
classified as either pure intestinal (i.e., complete) or mixed gastric-
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intestinal with the presence of foveolar type mucin (i.e., incomplete)
(5,10,14,15).

RESULTS
Among 37 patients with GED, adenomatous dysplasia was found
in 17 cases (49 %). It was of a low grade in 14 cases (Fig. 1) and
of a high grade in 3 patients (Fig. 2). Foveolar dysplasia was found
in 16 patients (46 %), and it was of a low grade in 9 cases and of
a high grade in 7 patients. Hybrid dysplasia was found in 2 cases
(0.6 %), one case was low grade and the second was high grade.
A number of particular types of dysplasia and their grading are
shown in the summary table (Table 1). In both cases of hybrid dysplasia, the foveolar pattern predominated. Endoscopically, a polypous appearance was recorded in 6 adenomatous dysplasias and
3 foveolar dysplasias. In one case of an 82-ys-old woman, foveolar
dysplasia was found in mucosal prolapse of non-inflammed antral
mucosa (Fig. 3). GED was not multifocal in any of the cases.
Immunohistochemically, Ki-67 (MIB1) reactivity was seen in the
whole thickness of the dysplastic lesions, and it was more pronounced in high grade dysplasias (Fig. 2D). In all low grade cases p53 positivity was low, contrasting with stronger positivity seen
in high grade dysplasias. This p53 expression was unrelated to
the type of dysplasia.
GED was found in the antrum in 24 patients and in the corpus
in 3 cases. In remaining cases the location was impossible to determine, because no adjacent mucosa was present in these specimens. In specimens with adjacent mucosa, HP negative inactive
chronic gastritis was found in all 27 cases. In 22 cases intestinal
Table 1. Number and grading of the dysplasia types in the series.
Type of
dysplasia
Adenomatous
Foveolar
Hybrid

Total number
of cases
17
16
2

Low grade
dysplasia
14
9
1

High grade
dysplasia
3
7
1

B

D

Fig. 1. Low grade adenomatous dysplasia with typical tubules resembling those of colonic adenoma
(A and B). CD10 positivity along the apical surface
of the cells (C), and negative immunostain for
MUC5AC (D) (hematoxylin and eosin, ABC technique; original magnifications x100, x200, x100,
x100).
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metaplasia in foveolas was found. Intestinal metaplasia was complete in 10 cases, incomplete in 7 cases, and “mixed” complete/incomplete in 5 cases. The type of intestinal metaplasia appeared to
lack any association with a specific type of dysplasia.

DISCUSSION
Gastric dysplasia represents a well recognized precursor lesion for the development of gastric cancer, and it is also an indicator of an increased risk of synchronous adenocarcinoma
elsewhere in the stomach (5,10,13,16). The majority of GEDs
display an intestinal phenotype referred to as adenomatous dysplasia that is considered the precursor of intestinal type adenocarcinoma (2,3,5,11). The less common histological variant,
a foveolar type, is more often of a high grade and it has been
shown to be more commonly associated with poorly differentiated adenocarcinoma of the intestinal type (9, 13).
In our series of 35 GEDs, the dysplasia was of the adenomatous type in 17 cases (49 %). It was polypoid in only 6 cases, and
it was of a low grade in the majority of the cases (14 cases). The
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Fig. 2. High grade adenomatous dysplasia (A).
Positivity for CD10 (B), negativity for MUC5AC (C),
and numerous cells positive for Ki-67 (D) (hematoxylin and eosin, ABC technique; original magnification x160).

foveolar dysplasia was found in 16 patients (46 %), and almost in
half of these cases (7 cases) the dysplasia was of a high grade.
The hybrid dysplasia was found in only 2 patients (0.6 %). In both
of these cases, the foveolar pattern was prevailing over the intestinal one, and the grade was low in one and high in the other case.
A proportion of particular types of GED seen in our series differs from previously published findings (6, 8, 10, 13), because we
found the foveolar type more frequently and the hybrid type less often. This difference is difficult to explain. We think that it can be
caused by the relatively low number of cases in our series.
Regarding the grade of GED, our findings confirm that the high
grade is more frequent in foveolar than in adenomatous dysplasias
(10). Repeated examinations and biopsies showed the same type
of dysplasia in 11 cases. This persistence of dysplasia can be explained by its incomplete removal during the previous examination.
In 3 patients with high grade dysplasia, poorly differentiated intestinal type adenocarcinoma was diagnosed during the first to third
months. This carcinoma was probably present already at the time
of initial biopsies, but it was missed (2,16).
Regarding the localization, all dysplasias were more prevalent
in the gastric antrum, as described previously (1,2,7,17).

C

Fig. 3. Low grade foveolar dysplasia in the polypoid mucosal prolapse (A). Visible goblet cells represent intestinal metaplasia which is often adjacent to the
foveolar dysplasia. The lesion is negative for CD10 (B) whereas MUC5AC is positive (C) (hematoxylin and eosin, ABC technique; original magnification
x100).

âESKO-SLOVENSKÁ PATOLOGIE 1/2013

37

The surrounding gastric mucosa revealed chronic inactive gastritis with complete or incomplete intestinal metaplasia of the foveolar epithelium. Both types of intestinal metaplasia were found in
both types of dysplasia, and it appears that there is no association
between the types of dysplasia and the intestinal metaplasia, which
is in keeping with published data (7). Only in one study of Park et
al. (10), a more frequent (but statistically insignificant) occurrence
of complete intestinal metaplasia in the vicinity of adenomatous dysplasia was found.
In one case, we observed low grade foveolar dysplasia in antral
mucosal prolapse polyp without inflammatory changes. To our best
knowledge, dysplasia in gastric mucosal prolapse polyp has not
been described so far.
In the differential diagnosis of GED, it is our experience that difficulties frequently arise in the distinction between the mild dysplasia and the non-dysplastic regenerative changes, and between the
severe dysplasia and the intramucosal carcinoma. Gastric dysplasia shows full-thickness mucosal involvement extending from the
base of the mucosa to the surface, whereas regenerative non-dysplastic changes show some zonal distribution as atypical appearing nuclei are usually seen in the deep areas of the foveolas. However, Agoston et al. recently described so-called pit dysplasia in the
mucosa adjacent to carcinoma (18). This dysplasia remains limited to the bases of the pit epithelium, and therefore it resembles regenerative changes. However, it shows traditional architectural and
cytological features of dysplasia, such as pit distortion, branching
and dilatation, cribriforming, nuclear enlargement and hyperchromasia, irregular nuclear membranes, increased nucleus-to-cytoplasmic ratio, clumped chromatin pattern, prominent nucleoli, atypical
mitoses, mucin depletion, loss of cell polarity, and nuclear stratification (4,18).
The most objective and discriminatory criterion for separating
low and high grade dysplasia is the loss of nuclear polarity in severe dysplasia. However, this criterion is useful for the adenomatous GED, but is not applicable for the foveolar dysplasia. Most important features for diagnosis of foveolar dysplasia are nuclear size,
prominent nucleoli and back-to-back crowded glandular architecture (14). To increase diagnostic accuracy, biomarkers such as Ki-

67 (MIB-1) and p53 were used. Like in other studies (19,20) we
found diffuse Ki-67 expression as a potential marker of dysplasia,
with its strong activity in high grade dysplasias. Moreover, p53 protein expression is also a potential marker of dysplasia and neoplastic progression, but its over-expression is neither sensitive nor specific because not all p53 mutations result in p53 protein accumulation (19,20). In our cases, strong p53 expression was seen in almost all cases of high grade dysplasia of both main types. In low
grade lesions, p53 expression was usually low. We did not find
higher p53 expression in adenomatous dysplasia, in contrast with
the results of Abraham et al. (6,8).
A diagnosis of gastric dysplasia indicates an increased risk of
progression to gastric cancer. However, the prediction of the lesion’s
evolution is difficult to determine in individual cases. Prognosis differs between the low grade and the high grade dysplasias. The low
grade dysplasia has been shown to regress in 40–50 % of the cases, to persist in 20–30 % and the progression to high grade dysplasia has been seen in 0% to 25 % of the cases (9,17). High grade
dysplasia has been noted to persist in about 14 – 58 % of the patients and to progress to adenocarcinoma in 60 % to 85 % of the
cases (7,9,11,16,17).
It has been hypothesized that there might be different genetic
alterations in foveolar-type and adenomatous-type dysplasias to
account for this divergent biologic behavior (21). Abraham et al.
(6,8) investigated alterations in APC, beta-catenin, k-ras and MSI
in both types of dysplasia, but no statistically significant differences
in a particular genetic alteration were found. However, that series
was limited and therefore additional studies are needed for establishing the genetic events accounting for clinicopathologic differences between the main types of dysplasia.
Our results showed, in keeping with results of published studies, that current classification distinguishing foveolar and adenomatous dysplasia and two-tiered grading system are meaningful
and helpful for management of patients with gastric dysplasia. It
permits the determination of the risk of cancer in the patients. Our
results also indicate that adenomatous and foveolar dysplasias are
different phenotypically, and that they differ regarding the grade
of dysplasia and the risk of cancer development.
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