
Abstract. Adenomas of the stomach are histologically
classified into tubular and villous adenomas, mixed (tubulo-
villous) and papillary phenotypes being also recognized. They
are localized in the antrum and the body. In a previous work
we reported a case of serrated adenoma of the cardia having,
at the time of diagnosis, an invasive growth. In this
communication we report five newly identified cases of serrated
adenomas of the cardia. The five neoplasias were characterized
by serrated indentations furnished with dysplastic epithelium.
Five out of six serrated adenomas – including the previously
reported case – had, in addition, an invasive or a suspected
invasive carcinoma. The latter case had at the time of
diagnosis lung and liver metastasis. Metastases were also
demonstrated in two additional cases. In similarity with other
adenoma phenotypes, serrated adenomas of the cardia have a
propensity to evolve into invasive carcinoma, a phenomenon
that appears to be size-dependent. 

Back in 1923, Konjetzny (1) reported the occurrence of polyps

in the gastric mucosa. In 1926, Borrmann (2) described

different types of gastric polyps and, three years later, Stewart

(3) found mucosal aberrations in 47 gastric polyps that he

denominated "adenomas". Gastric adenomas have attracted

much interest due to the fact that they may antedate gastric

carcinomas (4-23). Despite gastric adenomas being infrequent

lesions, Hirota et al. (21) estimated that 5% of all early gastric

carcinomas evolve from an adenoma.

Gastric adenomas are found more frequently in the distal

and the middle portion than in the proximal part of the

stomach. Several histological classifications of gastric

adenomas have been proposed (11,16,18,22,23). The generally

accepted microscopic structures described for gastric

adenomas are tubular or villous although mixed (tubulo-

villous) and papillary phenotypes have been recognized. 

Recently, we reported the first case of serrated neoplasm

of the stomach (cardia) in the literature (24). Its histological

features mimicked those of serrated adenomas in the colon

(25). Since then, five additional cases of gastric serrated

adenoma in the cardia have been found at this department,

four in the last two years. The fifth case – included in this

report – was found while reviewing proximal gastric

resections performed at this hospital (14).

The purpose of this report is to describe the clinical

history and the microscopic characteristics of the five above-

mentioned gastric serrated adenomas. 

Materials and Methods

Clinical data. The clinical data (including follow-up) for the

5 cases to be reported below is condensed in Table I. 

Histological findings 

Case 1. The surgical specimen measured 14 cm in length

and consisted of the distal esophagus, the cardia and the

proximal fundic region. In the gastric cardia, a 5 cm in

diameter exophytic tumour was found abutting the distal

esophagus. Part of its luminal border was eroded and

covered with fibrin. Following fixation a total of 52 blocks

were obtained. The histological examination revealed a

protruding neoplastic lesion composed of elongated fronds

with lateral crenate, saw-tooth-like notches due to scalloped

epithelial indentations (Figure 1). The nuclei covering the

serrated glands were stratified, with irregular chromatin

deposits. Atypical mitotic figures were present.

Ki67 (MIB1, Dako, Denmark) showed intense DNA

proliferation in the dysplastic cells covering the indented

fronds (Figure 2). The invasive carcinomatous glands also

showed serrated structures (Figure 1). Four months later, a

pelvic metastasis was detected at X-ray. A needle-biopsy

revealed metastasis from an adenocarcinoma. The pelvic

metastasis was treated with radiation and he received
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cortisone. The patient died 5 months after surgery. No post-

mortem examination was performed.

Case 2. Biopsies taken from the tumour in the cardia (15

cm in diameter) revealed a serrated adenoma with high-

grade dysplasia and suspected invasion. CT revealed

lymph nodes, lung and liver metastasis. Because of the

poor condition of the patient, no further studies were

done concerning the cardia tumour. He is being treated

with chemotherapy.

Case 3. The tumour was found in the cardia extending to the

upper part of the lesser curvature. It measured 9 cm in

diameter. Biopsies from the tumour showed a serrated

adenoma with high-grade dysplasia. Ki67 showed high

cellular proliferation. The gastrectomy specimen revealed a

tumour built of serrated neoplastic glands, showing invasive

growth. In other areas, a moderately-differentiated

adenocarcinoma of intestinal type infiltrating the entire

gastric wall was found. Ten of 11 regional lymph nodes had

metastases. Three months later he developed a recurrence

at the esophageal anastomosis, for which he is receiving

chemotherapy.

Case 4. Biopsies from the tumor in the cardia (1.8 cm in

diameter) were reported as serrated adenoma with high-

grade dysplasia and invasive growth. The patient received

chemotherapy. Biopsies taken 2 months and 8 months later,

respectively, showed no tumour regression. 

Case 5. Biopsies from the tumour in the cardia (1.6 cm. in

diameter) showed a serrated adenoma with low-grade

dysplasia. Ki67 showed basal, mid-glandular and near-the-

surface proliferation in the cells that covered the indented

fronds. No invasive carcinoma could be demonstrated. At a

new gastroscopy performed in March 2003, the patient

developed a cardiac arrest and respiratory insufficiency.

Due to the poor condition of the patient, no biopsy was

taken. After resuscitation she was treated at the intensive

care department and discharged two weeks later with

symptoms of respiratory insufficiency.

Discussion

In a previous work, we reported one case of serrated

adenoma of the cardia (24). Since then, five additional

cases have been found at this department. Because of its

histological features and cell proliferative characteristics

(i.e. showing cell proliferation initially at the base and

mid portion of the crypts), serrated adenomas of the

cardia mimic serrated adenomas of the colorectal

mucosa (25). 

Except for these six cases, no other case of serrated

adenoma of the stomach has been reported in the

literature (4-23), though it is conceivable that, in other

series, similar cases have been classified as papillar

adenomas. It is possible that this type of lesion is of rare

occurrence in the gastric mucosa although, in a lapse of

two years, we found four additional cases at routine
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Table I. Clinical and follow-up data in 5 patients having a serrated neoplasia in the cardia.

Age Sex Clinical data Radiology Endoscopy Surgery Follow-up

Case 1 74 M Dysphagia (last Tumour in the Tumour in the Proximal esophago- Pelvic metastases.

3 months), black faeces cardia cardia gastrectomy Died 5 months later

Case 2 72 M Upper abdominal pain CT: Tumour in the Tumour in the ---- Chemotherapy

(last 3 months) cardia, lymph nodes, cardia

liver and lungs

Case 3 71 M Upper abdominal pain Tumour in the Tumour in the Proximal esophago- Recurrence at 

(last 2 months) cardia cardia gastrectomy esophageal-gastric

anastomosis.

Chemotherapy

Case 4 79 M GI bleeding ---- Polypoid lesion ---- Chemotherapy

in the cardia 8 months later: no

tumour regression

Case 5 66 F Upper abdominal pain ---- Polypoid lesion ---- New endoscopy 3

(last 3 months) in the cardia months later: 

cardiac arrest (no

biopsies taken)



gastric biopsies and the fifth case in this report was found

while reviewing a series of proximal gastrectomy

specimens (14). 

The localization of serrated adenomas of the stomach

appears to differ from that reported in tubular, villous,

mixed (tubulo-villous) or papillar adenomas. Of the 167

tubular, villous or papillary gastric adenomas reported by

Kozuka (16), the majority (97.6%) were localised in the

antral region and corpus. On the other hand, the six

serrated adenomas found at this department, (including the

previous case (24)) were localised in the cardia. 

Nakamura (26) studied the prevalence of cancerous

changes in 2730 gastric polyps. He found cancerous changes

in 8.7% of 1819 sessile elevated gastric adenomas, in 15.4%

of 911 adenomas resembling colorectal adenomas and in

1.3% of 5174 hyperplastic polyps. Nakamura’s report (26)

summarized the opinion of 83 Japanese pathologists. We

found in five of six serrated adenomas of the cardia

(including our previous case (24)) that invasive or suspected

invasive carcinoma was already present at the time of first

diagnoses. Thus, gastric serrated adenomas behaved in this

small series of cases in an aggressive fashion. 

Several series have shown that most gastric adenomas

that contain an invasive carcinoma measure more than 2 cm

in diameter. Recently, Vieth et al. (27) found, in 77 pyloric

gland adenomas measuring 1.6 cm in diameter that 30%

had, in addition, a well-differentiated adenocarcinoma. In

the present work, two of the five adenomas were larger than

2 cm in diameter, while the previously reported case

measured 4 cm in diameter. Thus, serrated adenomas of the

cardia seem to have a similar proclivity to develop a

malignant growth as other gastric adenoma phenotypes (4-

23,27). That proclivity may be size-dependent.

In the colonic mucosa serrated adenomas may be

generated through a different molecular pathway than other

adenoma phenotypes (28). It remains unknown whether

serrated adenomas of the cardia also evolve through an

independent genetic trail. 
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Figure 1. Low power view of a section from the surgical specimen showing
a protruding adenoma with serrated indentations on top and invasive
growth with serrated glands at the lower part (gastric cardia, H&E 2.5X).

Figure 2. Detail from Figure 1 (top) showing elongated fronds bearing
lateral serrated notches due to scalloped epithelial indentations with high-
grade dysplasia. Note intense cell proliferation (gastric cardia, MIB1 20.5X).



In conclusion, serrated adenomas of the cardia appear to

have distinct morphological and cell-proliferative features,

at variance with other histological adenoma phenotypes

(tubular, villous, mixed or papillary) reported in the

literature. In similarity with other adenoma phenotypes,

serrated adenomas of the cardia seem to have a propensity

to evolve into invasive carcinoma, a phenomenon that

appears to be size-dependent. Increased awareness of the

existence of serrated neoplasm in the cardia may result in

the identification of similar cases at other hospitals.

Acknowledgements 

This study was supported by the Cancer Society, Stockholm and the

Karolinska Institute, Sweden.

References

1 Konjetzny GE: Die entzundliche Grundlage der typischen

Geschwursbildungen im Magen und Duodenum. Ziegler’s Beit

20: 321-345, 1923.

2 Borrmann R: Geschwüste des Magens. Henke-Lubersch,

Handbuch d spez pathol Anatomie u Histologie., Berlin 4: 768-

933, 1928.

3 Stewart MJ: Brit Med J 1929;ii:567-72 (cited by Hurst AF.

Precursors of carcinoma of the stomach. Lancet 217: 1023-1028,

1929.

4 Appelman HD: Pathology of the Esophagus, Stomach and

Duodenum. London; Churchill Livingstone, 1984; pp. 94-100.

5 Bone GE and McClelland RN: Management of gastric polyps.

Surg Gynec Obst M 142: 933-938, 1976.

6 Day DW and Dixon MF: Biopsy Pathology of the Esophagus,

Stomach and Duodenum. London. Chapman and Hall Medical.

Second Edition, pp 171-179, 1995. 

7 Fucuchi S, Hiyama M and Machizuki T: Endoscopical diagnosis

of IIa-like borderline lesions (IIa subtype) of stomach. Stomach

Intestine 10: 1487-1494, 1975.

8 Ito H, Hata J, Yokozaki H, Nakatani H, Oda N and Tahara E:

Tubular adenoma of the stomach. Cancer 58: 2264-2272, 1986.

9 Johansen A: Elevated early gastric carcinoma. Differential

diagnosis as regards adenomatous polyps. Path Res Pract 164:

316-330, 1979.

10 Kato Y, Yanagisawa A and Sugano H: Biopsy interpretation in

diagnosis of gastric carcinoma In: Nishi M, Ichikawa H,

Nakajima T, Maruyama K, Tahara E, editors. Gastric Cancer,

Tokyo: Springer Verlag, 133-50; 1993.

11 Nakamura T: Patohistologische Einteilung der Magenpolypen

mit spezifischer Betrachtung ihrer Entartung. Chirurg 41: 122-

13, 1979.

12 Rotterdam H and Enterline H: Pathology of the Stomach and

Duodenum. New York; Springer Verlag, p117-38, 1989.

13 Rubio CA and Kato Y: DNA profiles in mitotic cells from

gastric adenomas. Am J Pathol 41: 485-488, 1988.

14 Rubio CA and May I: A method for quantitating the nuclear

area of gastric polyps using image analysis. Analyt Quant Cytol

Histol 12: 117-21, 1990.

15 Kamiya T, Morishita T and Asakura H: Long term follow-up

study of gastric adenoma and its relation to gastric protruded

carcinoma. Cancer 50: 2496-2503, 1982.

16 Kozuka S: Gastric polyps. In: Filipe MI, Jass J. Gastric

Carcinoma. Edinburgh. Churchill Livingstone 132-51, 1986.

17 Laxén F, Sipponen P, Ihamäki T, Hakkiluoto A and Dortscheva

Z: Gastric polyps: their morphological and endoscopical

characteristics and relation to gastric carcinoma. Acta Pathol

Immunol Scand A 90: 221-228, 1982.

18 Ming SC and Goldman H: Gastric polyps. A histogenetic

classification and its relation to carcinoma. Cancer 18: 721-726,

1965.

19 Tomasulo J: Gastric polyps. Histologic types and their

relationship to carcinoma of the stomach. Cancer 27: 1346-

1355, 1971.

20 Rubio CA, Kato Y and Jonasson JL: Protruding and non-

protruding adenomas of the stomach: A micrometric

classification. GI Cancer 3: 323-327, 2001.

21 Hirota T, Okada T, Itabashi M et al: Histogenesis of human

gastric cancer, with special reference to the significance of the

adenoma as a precancerous lesion. In: Ming SC (ed).Precursors

of Gastric Cancer. New York:Praeger Publishers, 1984, pp232.

22 Elster Histologic classification of gastric polyps. In: Current

Topics in Pathology. Ed. Morson B, Springer-Verlag, Berlin-

Heidelberg-New York, 63, pp.77-93, 1976.

23 Goldstein NS and Lewin KJ: Gastric epithelial dysplasia and

adenoma: historical review and histologic criteria for grading

Human Pathol 28: 127, 1997.

24 Rubio CA: Serrated neoplasia of the stomach. J Clin Pathol 54:

849-853, 2001.

25 Rubio CA, Kato Y, Hirota T and Muto T: Histologic

classification of endoscopically removed flat colorectal polyps:

A multicentric study. Jpn J Cancer Res 87: 849-55, 1996.

26 Nakamura T: Summary of a questionnaire on polyps and

borderline lesions in the stomach. Proc 43rd Meeting of Jpn

Res Soc for Gastric Cancer, 1984.

27 Vieth M, Kushima R, Borchard F and Stolte M: Pyloric gland

adenoma: a clinico-pathological analysis of 90 cases. Virchows

Arch 442: 317-321, 2003. 

28 Rubio CA: Colorectal adenomas: Time for reappraisal.

Pathology Res Pract 198: 615-620, 2002.

Received January 2, 2004
Accepted March 11, 2004

ANTICANCER RESEARCH 24: 2213-2216 (2004)

2116


