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Abstract:

An 80-year-old woman presented with a 30-mm protruding lesion-like submucosal tumor with a central
depression located at the anterior wall of the upper gastric body. The depressed area had a well-demarcated
margin, while the other area was covered by a non-neoplastic mucosa. A biopsy specimen revealed neuroen-
docrine carcinoma. Endoscopic ultrasonography revealed a heterogeneous mass with a clearly distinguished

border in the submucosal layer. The mass had two distinct areas adjacent to each other. In addition, a hy-

poechoic zone was observed on the margin of the mass. Distal gastrectomy was performed. The final diagno-

sis was a mixed neuroendocrine-non-neuroendocrine neoplasm arising from the heterotopic gastric gland.
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Introduction

Gastric neuroendocrine carcinoma (NEC) is a rare disease
that accounts for 0.1-0.6% of all gastric cancers (1, 2). NEC
frequently coexists with adenocarcinoma. The World Health
Organization (WHO) 2019 classification proposed a classifi-
cation for an epithelial tumor with a mixture of non-
neuroendocrine and neuroendocrine components, and this tu-
mor
neuroendocrine neoplasm (MiNEN) (3). In addition, the het-
erotopic gastric gland (HGG) is a relatively rare entity char-
acterized by the ectopic proliferation of gastric glandular
elements in the lamina propria. A few cases of gastric car-
cinogenesis associated with the HGG have been re-
ported (4, 5). We herein report the first known case of Mi-
NEN arising from the HGG.

was referred to as mixed neuroendocrine-non-

Case Report

An 80-year-old woman was referred to our hospital for
the treatment of gastric cancer. Physical and laboratory ex-
aminations, which included an assessment of the tumor
marker levels, revealed no abnormalities. A 30-mm protrud-

ing lesion-like submucosal tumor with a central depression
located at the anterior wall of the upper gastric body was
observed on esophagogastroduodenoscopy. The depressed
area had well-demarcated and irregular margins, and the
other area was covered by a non-neoplastic mucosa.
(Fig. 1a, b). Magnified endoscopy with narrow-band imag-
ing revealed a well-demarcated line with irregular microvas-
cular and microsurface patterns in the depressed area
(Fig. 1c). An assessment of the biopsy specimen obtained
from the depressed area revealed small atypical round cells
forming solid nests. The small round cells contained hyper-
chromatic nuclei and few cytoplasms which were immunore-
active for chromogranin A and synaptophysin. Thus, these
results indicated that the tumor was NEC. In addition, grade
0-3 atrophic gastritis with histologically proven intestinal
metaplasia was observed according to the Kimura-Takemoto
classification (6), and the patient tested positive for anti-
Helicobacter pylori immunoglobulin G antibody. Endoscopic
ultrasonography revealed a heterogeneous mass with a
clearly distinguished border in the submucosal layer, while
the muscularis propria layer was preserved. The mass con-
sisted of an iso-hyperechoic area and hypoechoic area adja-
cent to each other. In addition, a hypoechoic zone was ob-
served on the margin of the iso-hyperechoic area. Although
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Endoscopic images of gastric neuroendocrine carcinoma arising from the heterotopic

gastric glands. (a, b) Esophagogastroduodenoscopy revealed a 30-mm protruding lesion-like submu-
cosal tumor with central depression. (c) Magnified endoscopy with narrow band imaging showed a

well-demarcated line with irregular microvasucular and microsurface patterns in the depressed area

(red square). (d) An endoscopic ultrasound image shows a heterogeneous mass with a clearly distin-
guished border in the submucosal layer. The mass consisted of an iso-hyperechoic area and hypoecho-
ic area adjacent to each other. In addition, a hypoechoic zone was observed on the margin of the iso-

hyperechoic area.

the mucosal layer disappeared in the depressed area, it was
well preserved in the other area (Fig. 1d). A computed to-
mography scan revealed no lymph node or distant metasta-
sis, and the clinical stage was TINOMO stage I (3). Distal
gastrectomy was performed 1 month after the diagnosis. A
gross examination of the surgically resected specimen
showed a 25x20-mm protruding lesion-like submucosal tu-
mor with central depression located at the anterior wall of
the upper gastric body (Fig. 2a). On its cut surfaces, a well
circumscribed and yellowish solid tumor was located in the
submucosae (Fig. 2b). Microscopically, the tumor had two
distinct components, consisting of irregularly shaped ducts,
including cribriform glands and small-to-large round cells
with hyperchromatic nuclei and some areas of cytoplasm
forming solid nests, and it was located in the dilated cystic
structure in the submucosal layer (Fig. 3a). The lesion was
almost completely covered by a non-neoplastic mucosa, and
there were exposed tumor components in the depressed area.
The irregularly shaped ducts and small-large round cells

were diagnosed as moderately differentiated adenocarcinoma
and NEC components, respectively. Immunohistochemically,
the NEC component was positive for chromogranin A, syn-
aptophysin, and CD56 (Fig. 3b). According to the WHO
2019 diagnostic criteria, the tumor was diagnosed to be Mi-
NEN. The two tumor components were located adjacent to
each other and had a zone of transition in between them
(Fig. 3c-f). The tumor was surrounded by the dilated cystic
structure, composed of an epithelial layer with no atypia or
proliferation (Fig. 3g, h). The tumor components were con-
tinuous from the epithelium of the dilated cystic structure
(Fig. 3i). Based on these findings, the tumor components
were considered to have originated from the HGG. Venous
invasion was observed, and the tumor had invaded up to a
depth of 2,000 um beyond the surface. None of the 24 dis-
sected lymph nodes had metastases. Finally, the tumor was
diagnosed to be MiNEN arising from HGG and stage 1 gas-
tric cancer. The patient has remained recurrence- and
metastasis-free 6 months after surgery.

3166



Intern Med 59: 3165-3169, 2020 DOI: 10.2169/internalmedicine.5333-20

Figure 2. The macroscopic findings of the resected specimen
and its cut surfaces. (a) The gross appearance showed a 25x20-
mm protruding lesion-like submucosal tumor with central de-
pression. (b) A well circumscribed and yellowish solid tumor
was located in the submucosae.

Discussion

The current study describes a patient with MiNEN arising
from the HGG who underwent distal gastrectomy. Only few
cases of gastric adenocarcinoma arising from the HGG have
been previously reported. To the best of our knowledge, this
is the first case report of MiNEN arising from the HGG.
This case is extremely rare and helpful for future diagnostic
imaging of this disease because it provided information
about characteristic endoscopic findings obtained preopera-
tively.

As per the histopathological findings, we concluded that
MINEN had arisen from the HGG based on two points.
Firstly, the tumor components, comprising NEC and adeno-
carcinoma components, were surrounded by a dilated cystic
structure, which was the HGG. Second, the tumor was con-
tinuous from the epithelium of the dilated cystic structure
without any neoplastic changes.

HGG is believed to arise from the gastric glands existing
congenitally in the submucosa or from the aberration of the
epithelium into the submucosa due to the repeated erosion
and regeneration of the mucosa (4, 7). In addition, one of

the repeated inflammations is associated with chronic gastri-
tis associated with Helicobacter pylori infection (8). Only a
few reports showed the association between HGGs and gas-
tric cancer (4, 7, 9). One hypothesis of this association is
that both HGGs and gastric cancer develop due to repeated
erosion and regeneration of the mucosa, indicating that
HGGs are paracancerous lesions (9). In our case, anti-H. py-
lori immunoglobulin G antibody was positive, and atrophic
gastritis was observed in the background gastric mucosa,
suggesting that chronic inflammation had been due to an H.
pylori infection, and that infection had thus contributed to
the development of HGGs and gastric cancer.

Although the carcinogenesis of MiNEN is not well clari-
fied, previous reports showed that 70-75% of gastric NEC
cases involve adenocarcinoma components in the mucosa
and/or submucosa (1, 10, 11). Gastric NECs arise predomi-
nantly from endocrine precursor cell clones that develop in
the preceding adenocarcinoma component. These clones
transform into NEC lesions during rapid clonal expansion,
and NECs develop rapidly in the submucosal and deeper
layers (10, 12). Furthermore, the NEC components are
mainly located in the submucosal and deeper layers, while
the surface layer of the NEC components is covered by non-
tumorous mucosa (13, 14). In our case, the surface of the le-
sion was almost completely covered with a non-neoplastic
mucosa, and the tumor components were seen pushing up
the non-tumorous mucosal layer along with the peripheral
mucosa. Due to the histological features of NEC and HGG,
this lesion resembles a submucosal tumor with a central de-
pression.

In addition, the association between the development of
MIiINEN and chronic inflammation remains to be elucidated.
Therefore, the etiology of the coexistence of MiNEN and
HGG in this case was unclear, although the chronic inflam-
mation might have contributed to the development of HGG
and gastric cancer.

Gastric cancer arising from the HGG is often difficult to
diagnose preoperatively because the cancer components are
often located in the submucosa, and the components are not
often exposed on the surface (15). In this case, the surface
of the lesion was almost completely covered with a non-
neoplastic mucosa. However, a preoperative diagnosis was
obtained via a biopsy using a sample obtained from the de-
pressed area, which is considered to be an exposed area.

Endoscopic ultrasonography (EUS) is considered to be a
useful modality for detecting and evaluating HGG because it
can identify hypoechoic scattered cystic lesions in a hetero-
geneous area (16, 17). In this case, the coexistence of the
tumors and the HGG could not be diagnosed preoperatively,
and the pathologic evaluation led to the diagnosis after sur-
gery. However, retrospectively, the coexistence of the tumor
and cystic area may be identified on EUS. Comparing EUS
and the histological findings, it was suggested that the iso-
hyperechoic area had likely been the adenocarcinoma com-
ponent, the hypoechoic area had been the NEC component,
and the hypoechoic zone on the margin of the mass had
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Figure 3. Histological findings of the resected specimen. (a) The tumor had adenocarcinoma and
neuroendocrine carcinoma (NEC) components, and it was located in the dilated cystic structure in the
submucosal layer. (b) Te NEC component was immunohistochemically positive for chromogranin A.
(c) The two components were located adjacent to each other (yellow square). (d) The adenocarcinoma
component observed in a high-power field. (e) NEC component observed in a high-power field. (f) A
zone of transition in between two components observed in a high-power field. (g) The tumor was sur-
rounded by a dilated cystic structure. (h) The dilated cystic structure was composed of an epithelial
layer with no atypia or proliferation in a high-power field (red square). (i) The tumor components

were continuous from the epithelium of the dilated cystic structure with no atypia or proliferation

(red arrows). The tumor components originated from the heterotopic gastric glands.

been the cystic component. This result indicates that the 3,

characteristic EUS findings reflect the histological findings,
such as the coexistence of MiNEN and the HGG. This is a
valuable case as the coexistence of both findings was ob-
served on EUS.

In conclusion, this case is interesting since it revealed the

carcinogenesis of MiNEN and HGG. Moreover, it shows the 5.

coexistence of both lesions on EUS.
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