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Abstract:

Protruded signet-ring cell carcinoma (SRCC) is extremely rare. We herein report a rare case of flat ele-
vated gastric SRCC in a patient without Helicobacter pylori infection. Esophagogastroduodenoscopy of a
woman in her 50s revealed a flat, whitish lesion in the gastric body with elevation. Histological results of an
endoscopically biopsied specimen led to a diagnosis of SRCC. Resection using endoscopic submucosal dis-
section was performed, and histology results revealed that the tumor was localized in the lamina propria. The
size was 10x6 mm, and a protrusion had been formed by SRCC enlargement without destruction of the sur-

face epithelium structure.
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Introduction

Signet-ring cell carcinoma (SRCC) is an undifferentiated
type of cancer consisting of cells with ample cytoplasmic
mucin that appear optically clear with Hematoxylin and Eo-
sin staining and have an eccentrically placed nucleus (1).
Early gastric SRCC tumors usually show a flat or depressed
shape, and a protruded type is extremely rare (2-4). Gastric
cancer is mainly present in patients with Helicobacter pylori
infection or post-eradicated status, with few H. pylori-
uninfected cases reported (5, 6).

We herein report a rare case of elevated type of SRCC in
the stomach of an H. pylori uninfected patient.

Case Report

A woman in her 50s visited a medical center for a health
check-up. She did not have any gastrointestinal (GI) symp-
toms, and she underwent esophagogastroduodenoscopy

(EGD) for upper GI screening. That was the first time she
underwent EGD in our institute. She did not have a history
of habitual smoking or drinking and had undergone surgery
for a pituitary adenoma at 28 years old. The patient had also
received medication for hypertension in the past, and her fa-
ther had a history of bile duct cancer. There was no history
of eradication therapy for H. pylori infection, and serum
anti-H. pylori IgG antibody test results were negative. Se-
rum pepsinogen I and II levels (57.1 and 9.7 ng/mL, respec-
tively) and the I/II ratio (5.8) were normal, indicating no
gastric mucosal atrophy, and her EGD findings also showed
its absence. Thus, H. pylori-uninfected status was deter-
mined.

EGD showed a whitish, flat, elevated lesion in the lesser
curvature of the gastric lower body (Fig. la, b). Although
this protruded lesion was not endoscopically diagnosed as
gastric cancer during EGD, an endoscopic biopsy was per-
formed to determine the histological findings of this lesion.
The biopsied sample obtained from the lesion showed
SRCC in histology results (Fig. 2), and the patient was in-
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Figure 1.

Representative endoscopic images of the lesser curvature of the gastric lower body show-

ing a whitish, flat, elevated lesion. (a) White-light imaging. (b) Following indigo carmine spraying.

Figure 2. Representative histological image of biopsied spec-
imen showing signet-ring cell carcinoma.

Figure 4. Representative image of endoscopic ultrasonogra-
phy. Findings indicating submucosal invasion were not ob-
served.

troduced to another hospital for detailed examinations. EGD
at another hospital also showed a whitish, flat, elevated le-
sion in the lesser curvature of the gastric lower body
(Fig. 3). Magnifying endoscopy with narrow-band imaging
of the tumor did not show irregular microvascular and mi-

Figure 3. Representative endoscopic image at another hospi-
tal. A whitish, flat, elevated lesion was observed at the lesser
curvature of the gastric lower body.

crosurface patterns, and the surface of tumor was considered
to be covered by non-tumorous epithelium. Findings of sub-
mucosal invasion were not observed by endoscopic ultra-
sonography (Fig. 4), and there was no metastatic lesion on
chest or abdominal computed tomography (CT). Thereafter,
the lesion was removed via endoscopic submucosal dissec-
tion, as it was diagnosed as localized mucosal cancer.

The tumor size was 10x6 mm, and histology results indi-
cated SRCC localized in a superficial portion of the lamina
propria. The surface of the lesion was covered by a normal
epithelial structure, and the protrusion had been formed by
enlargement of the SRCC (Fig. 5). No lymphovascular inva-
sion was observed in histology results, and complete remis-
sion was considered to have been achieved by dissection.
Histological results showed that the surface of normal epi-
thelium covering the lesion was intact, with mild inflamma-
tory cell infiltration of the lamina propria (Fig. 6). Local or
metastatic recurrence was not observed by periodical EGD
or CT during the two years after dissection.
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Figure 5. Representative histological image of an endoscopically resected specimen showing slight
elevation of the lesion, while cancer invasion to the submucosal layer was not observed.

Figure 6. Representative histological image of an endoscopi-
cally resected specimen showing localization of signet-ring cell
carcinoma in the superficial portion of the lamina propria. The
surface of the normal epithelium was not destroyed by the le-
sion, and the degree of inflammatory cell infiltration was mild.

Discussion

We encountered a rare case of elevated-type SRCC in an
H. pylori-uninfected patient. SRCC develops in the glandu-
lar neck zone of the lamina propria and then spreads hori-
zontally (7). Following replacement of the normal gastric
epithelial structure with cancer tissue, a depression is easily
created along with tumor enlargement (2, 8, 9). Therefore,
in its early stage, SRCC is usually flat or depressed, and
elevation is rare. Indeed, Anzai et al. reported that the pro-
truded type was found in only 5.6% of cases of undifferenti-
ated gastric early cancer (2). In addition, an elevated undif-
ferentiated gastric cancer tumor remaining in the mucosal
layer has been reported to be extremely rare (2).

A literature search of gastric elevated mucosal SRCC was
performed by Japan Medical Abstracts Society (JAMAS)
from 1984 to 2022, since this type of tumor was previously
reported from Japan (2-4, 10-17). The characteristics of the

reported cases with gastric elevated mucosal SRCC, includ-
ing three case reports from the English literature and our
own case, are shown in Table. Elevated mucosal SRCC was
considered to be mainly located in the antrum, although the
lesion in our case was observed in the lower body. Various
sizes of lesion were reported, and the shape of the elevated
mucosal SRCC was macroscopically divided into flat-
elevated, submucosal tumor-like, and polypoid.

While the mechanism underlying the protrusion of undif-
ferentiated gastric cancer has not been determined, four pos-
sibilities have been proposed: formation of fibrous tissue or
mucinous nodules due to cancer invasion into a deep layer
of the stomach, dense growth of cancer cells, generation of
undifferentiated cancer in a gastric hyperplastic polyp, and
fibromuscular obliteration of muscularis propria (Ta-
ble) (2-4, 10-17). In the present case, the formation of fi-
brous tissue and mucinous nodules in the submucosal layer
under the cancer tissue was not noted on histological fin-
ings. In addition, hyperplastic polyp components and fi-
bromuscular obliteration of muscularis propria were not ob-
served. The protrusion in our case was histologically formed
by the growth of the SRCC localized in the lamina propria,
and the surface of the SRCC was covered by normal epithe-
lium. SRCC is generated in the lamina propria, and the de-
pression of the SRCC is caused by the destruction of the
surface epithelial structure on the tumor (2-4). The surface
of the epithelium on SRCC is considered to be easily dam-
aged in the presence of gastric mucosal inflammation, which
is mainly caused by H. pylori infection. Therefore, the H.
pylori-uninfected status of our case might have correlated
with the morphology of the lesion. Further studies are rec-
ommended to clarify the role of the H. pylori infection
status in the morphology of SRCC, since SRCC is known to
occasionally develop in H. pylori-uninfected cases (18, 19).

We encountered a rare case of an H. pylori-uninfected pa-
tient with a gastric flat mucosal SRCC that showed eleva-
tion. Endoscopists should recognize that a protruded SRCC
can occur in the stomach. A future large-scale investigation
is needed to more clearly elucidate the progression and
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Table. Case Reports of Gastric Elevated Undifferentiated Signet-ring Cell Mucosal Cancer in Japanese.
Reference Re}[]):;:ed Age  Sex Location Macroscopic type Size (mm)  Estimated cause of elevation
(2) 1988 64 Female Antrum Flat elevated 65 Tumor growth
2) 1988 76  Male Antrum Flat elevated 18 Tumor growth
(10) 1991 70 Female Antrum AW Flat elevated 80*65 Tumor growth
(11) 1995 62  Male Antrum LC Submucosal tumor-like 6*4 Tumor growth
(12) 2005 61 Male Not mentioned Polypoid 10 Tumor in hyperplastic polyp
(13) 2008 77 Female Low body GC Polypoid 20%17*12 Tumor growth
(14) 2012 30s Female Middle body PW Polypoid 16*14 Tumor in hyperplastic polyp
(15) 2016 67 Male Antrum AW Polypoid 21%12 Tumor growth
(16) 2016  60s Male Upper body PW Polypoid 10*8 Tumor in hyperplastic polyp
3) 2020 45 Female Body LC Submucosal tumor-like Not mentioned Tumor growth
4) 2021 63 Female Antrum AW Submucosal tumor-like 8*5 Fibromuscular obliteration
(17) 2023 40s Female Antrum PW Submucosal tumor-like 4%3 Tumor growth
Our case 50s Female Low body LC Flat elevated 10%6 Tumor growth

AW: anterior wall, LC: lesser curvature, GC: greater curvature, PW: posterior wall. Submucosal tumor-like: submucosal tumor-like appear-

ance with the depression on the top. Tumor growth: Expansive growth of signet-ring cell carcinoma in lamina propria

prognosis of such lesions.
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