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Abstract. We have previously recorded 6 cases of serrated
adenoma in the cardia. Here we report a case, which differed
cytologically from the 6 preceding cases in as much as the
adenomatous cells had clear, micro-vacuolated cytoplasm and
secreted neutral mucins. Similar cellular features found in
gastric carcinomas were classified by Mulligan as of
pylorocardiac gland cell type. Six of the 7 cases (including the
one reported here) showed areas of invasive carcinoma.
Because of its location, histological and histochemical
features, the reported neoplasia was called serrated adenoma
malignum of the cardia (Mulligan type). Serrated adenomas
of the cardia seem to have a particular proclivity to evolve into
invasive carcinomas.

In 1923 Konjetzny (1) reported the presence of polypoid
changes in the gastric mucosa; three years later, Borrmann
(2) described different types of gastric polyps. In 1929
Stewart (3) found among 11,000 autopsies, 47 gastric
polypoid lesions with cellular aberrations, that he called
adenomas. Since then, many researchers had focused on
gastric adenomas (4-20), due to their propensity to evolve
into invasive carcinoma.

Gastric adenomas are classified histologically into tubular,
villous, tubulo-villous (4-20), and papillary (16-20), and are
usually localized in the antrum or in the body, and less
frequently in the cardia. In this respect, Kozuka (16) found
that of the 155 gastric adenomas examined only 2% were
located in the cardia. Single cases of adenomas of the cardia
have recently been reported (21-23).
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Six years ago, we described a structurally different type
of adenoma in the cardia characterized by serrated
dysplastic fronds (24). Given that its histological features
were similar to those of serrated adenomas in the
duodenum (25), the appendix (26), the colon (27, 28), and
the pancreatic duct (29), that adenoma was called serrated
adenoma of the cardia. In a subsequent communication, we
reported 5 additional cases of serrated adenomas of the
cardia (30). Remarkably, an invasive carcinoma was found
in 5 of the 6 cases.

A new case of serrated adenoma of the cardia, also showing
invasive carcinoma is reported.

Case Report

The patient was an 80 year-old female who 20 years previously
was subjected to hysterectomy and post-operative irradiation
for an endometroid adenocarcinoma of the corpus uteri. Ten
years later she fractured the right femur. Because of
artherosclerosis an iliaco-femoral by-pass was performed. The
patient also had osteoporosis, hypertension, angina pectoris,
and glaucoma, and treated with Waran and Nitromex. No
family history of either gastric cancer or gastric ulcer was
recorded.

The patient had a profuse hematemesis and tarry. She
was admitted to the ward where repeated hematemesis
occurred. Despite several transfusions, the hemoglobin
remained low (76 g/l). Gastroscopy showed an exophytic
bleeding tumor on the lesser curvature of the stomach, at
the level of the cardia region. Despite the patient’s poor
condition, she underwent a total gastrectomy with
esophagus-jejunostomy, ad modum Roux-en-Y. The patient
had an uneventful post-operative recovery and was doing
well two years after surgery.

Pathology. The gastrectomy specimen measured 14 cm along

the lesser curvature. An exophytic tumor measuring 4x4 cm
was found near the proximal resection margin. Following
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Figure 1. Large section showing protruding, gastric neoplasia (H&E,
natural size, 1x).

fixation in 4% neutral formalin, 4 um thick sections were cut
and stained with hematoxylin and eosin (Figure 1). The
histological examination revealed a partly eroded protruding
adenoma showing elongated folded fronds with lateral
crenate, saw-tooth-like notches due to scalloped epithelial
indentations (Figure 2). The serrated glands were covered
either by a single row of cells or by stratified epithelium of up
to three rows of moderately pleomorphic cells with clear
cytoplasm having micro-vacuoles (Figure 3). Their nuclei were
vesicular with irregular chromatin distribution. Few mitotic
figures were found. The adenomatous component showed
high-grade dysplasia. Areas with focal submucosal invasion
were also present (Figures 1 and 4). The invasive carcinoma
component retained the serrated configuration and the
cytological features of the adenoma (Figure 4). No metastases
were detected in any of the 13 harvested lymph nodes.

Special staining procedures included Periodic Acid Schiff’s-
Glycogen (PAS), Periodic Acid Schiff’s-Diastase (PAS-D),
polyclonal antibody NCL-Ki67p, clone MIB-1, Dako
Cytomation, Glostrup, Denmark), p53, the transcription factor
that regulates the cell cycle (DO-1/sc-126, Santa Cruz
Biotechnology, Santa Cruz, CA, USA) and small intestine
mucinous antigen (clone SIMA-4D3, Lab Vision,
Westinghouse, CA, USA).

The neoplastic cells in the serrated fronds showed PAS
positive-diastase resistant cytoplasmic content (Figure 3).
Lakes of intensely stained PAS-positive, diastase-resistant
secretions were found interspersed between the serrated
fronds in both the adenomatous (Figure 3) and in the invasive
components (Figure 4). SIMA was neither expressed in
neither the microvacuolated cytoplasm nor in the secretion
found interspersed between the serrated fronds. Thus, the
PAS positive-SIMA negative findings indicated that the
secreted material was a neutral mucin and not a sialomucin.
SIMA-positive intestinal metaplastic cells were found,
however, in areas distal to the tumor.

Fifty per cent of the neoplastic cells in both the serrated
adenomatous and in the invasive components were
proliferating (Figure 5). The p53 protein was not expressed.
The non-neoplastic gastric mucosa showed a few areas with
intestinal metaplasia, but no inflammation or dysplasia.
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Figure 2. High power view of the adenomatous component of the serrated
neoplasia showing elongated fronds with lateral crenate, saw-tooth-like
notches due to scalloped epithelial indentations (H&E, 40x).

Discussion

Serrated adenomas of the cardia appear to be very rare
since no similar case was recorded in a survey of 113 gastric
adenomas removed in Japanese and Icelandic patients (31-
33), or in large series of gastric adenomas in the literature
(16, 18-20).

Gastric adenomas in general may evolve into invasive
carcinoma (16,19,20). The proportion of invasive growth
found in gastric adenomas has varied in different series from
6% to 76% (4-20). We have found invasive carcinoma in 6
of 7 cases of serrated adenomas of the cardia (including the
one reported here). The cause behind the particular
proclivity of these lesions to evolve into invasive carcinomas
remains elusive.

Carcinomas of the cardia of pylorocardiac gland cell type
are also rare. Although Mulligan (34) reported 13 such
cases, no single case was found among 854 carcinomas of
the cardia (563 in Japanese (35) and 291 in American (36)
patients), or in large series of gastric carcinomas the
literature (4-20).
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Figure 3. Another view, of the adenomatous component of the serrated
neoplasia. Note the Periodic Acid Schiff’s-Diastase (PAS-D)-positive
secretion accumulated between the fronds (20x).

The neoplastic cell-secretions in the present case stained
with PAS and PAS-D, but not with SIMA-4D3
immunostain, indicating that the neoplastic cells secreted
neutral mucins and not sialomucins.

Rationally, the pyloro-cardiac gland neoplasia of the
cardia reported here, evolved from mucin-secreting glands
present in the cardia region, before the tumor ensued. It
should be pointed out that some authors deny the existence
of naturally occurring mucin-secreting glands in the cardia,
claiming that the presence of such glands in the area is the
result of a metaplastic change conveyed by a gastric-
esophageal reflux (37). Whether the neoplasia developed
from naturally occurring cardia glands or from metaplastic
glands could not be determined from the material examined.

The 7th serrated neoplasia reported here differed from
the 6 cases reported elsewhere (30) in as much as the saw-
tooth like scalloped epithelial indentation was furnished
with cells having clear, micro-vacuolated cytoplasm,
secreting mucopolysaccharides. Mulligan (34) previously
described these features for invasive gastric carcinomas
that he called pylorocardiac gland cell type carcinoma.
Due to the location and cellular attributes (including
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Figure 4. Invasive component of the serrated neoplasia. Note serrated

configurations as well as the Periodic Acid Schiff’s-Diastase (PAS-D)-
positive secretion between the fronds (4x).
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Figure 5. Adenomatous component, showing cell proliferation in the
serrated fronds (Ki67, clone MIB-1, 20x).

secretion of neutral mucins), the neoplasm here reported
was called serrated adenoma malignum of the cardia
(Mulligan type).
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Since serrated adenomas of the cardia are aggressive
mucosal lesions, all polypoid changes of the cardia having
serrated adenomatous configurations in endoscopic
biopsies, should be completely excised.

Paradoxically, the 7 cases of serrated adenoma of the cardia
in the literature have been reported from one single
department. The increased awareness of the existence of these
aggressive adenomas of the cardia (including serrated
adenoma malignum-Mulligan type) may result in similar cases
being reported in the future.
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