
Epstein–Barr virus-associated early gastric cancer
presenting as an elevated lesion

We report a rare case of Epstein–Barr
virus (EBV)-associated gastric carcinoma
that presented as an elevated lesion and
was treated by complete en-bloc resection
using endoscopic submucosal dissection
(ESD).
A 60-year-old manwas diagnosed with an
early gastric cancer when he underwent
esophagogastroduodenoscopy (EGD) for
epigastralgia. He was referred to our hos-
pital 2 weeks later. Endoscopic examina-
tion revealed a whitish elevated lesion of
25mm in diameter, which was suspected
to be an elevated-type adenoma or muco-
sal cancer, in the anterior wall of the mid-
dle section of the bodyof the stomach. The
margin of the lesionwas clear after the ap-
plication of indigo carmine with acetic
acid (●" Fig.1). Endoscopic ultrasound
(EUS) showed multiple rounded, hypo-
echoic lesions in the third layer with a
slightly low-echoic mass in the first layer
(●" Fig.2), suggestive of infiltrated lym-
phoid follicles or submucosal invasion.
We performed ESD as the diagnostic treat-
ment. Histologic examination showed

diffuse-type adenocarcinoma forming
submucosal nodules within the lymphoid
stroma beneath mucosal intestinal-type
adenocarcinoma. This was in line with the
EUS imaging. In situ hybridization
revealed strong nuclear expression of
EBV-encoded RNA in the epithelial cells

but not in the reactive lymphoid cells
(●" Fig.3). The depth of submucosal inva-
sion was 3000µm, but the lateral and
vertical margins were clear.
EBV-associated gastric carcinoma makes
up 4%–10% of all gastric cancers [1,2]. It
often appears as depressed or ulcerated

Fig.3 Histologic
appearances of the
lesion. a Hematoxylin
and eosin (H&E) stain
showing a diffuse-type
adenocarcinoma form-
ing submucosal nodules
within the lymphoid
stroma associated with
intestinal-type adeno-
carcinoma in the muco-
sa. The depth of sub-
mucosal invasion was
3000µm, but the lateral
and vertical margins
were clear (magnifica-
tion ×4). b In situ
hybridization for EBV-
encoded RNA showing
strong nuclear positiv-
ity in the epithelial cells
but not in the reactive
lymphoid cells.
Inset: High-power view.

Fig.2 Endoscopic
ultrasound (EUS)
image showing multi-
ple rounded, hypo-
echoic lesions in the
third layer, with a slight-
ly low-echoic mass in
the first layer.

Fig.1 Endoscopic view in a 60-year-old man
showing: a an elevated lesion in the anterior
wall of the middle part of the body of the
stomach; b the same lesion after the applica-
tion of indigo carmine and acetic acid with the
demarcation line of the lesion clearly visible.
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lesions and an elevated lesion as present-
ed here is rare. Accompanying differenti-
ated adenocarcinoma in the mucosa is re-
ported to be a unique characteristic of
EBV-associated gastric cancer [2]. In the
present case, without EUS it was difficult
to detect the submucosal invasion during
EGD. EUS can be an important diagnostic
tool to detect invisible submucosal struc-
tures before treatment. ESD was useful in
the diagnostic treatment of this EBV-asso-
ciated early gastric cancer [3].
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