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Abstract

tion of multiple gastric cancers.

Background: In Japan, the prevalence of synchronous multiple intramucosal gastric carcinoma is reported to be
5-15%. Here is a case of a synchronous small gastric carcinoma fulfilling the definite indication and curative criteria for
endoscopic submucosal dissection with multiple lymph node metastases.

Case presentation: A Japanese woman in her fifties with a history of endoscopic resection for mucosal poorly differ-
entiated adenocarcinoma was evaluated, with the UICC TNM classification stage being cT1aNOMO cStagelA. She had
undergone total gastrectomy with D1+ lymph node dissection. Histopathological examination revealed 16 individual
sporadic lesions in the gastric body, with maximum diameter 3 mm and localization in the lamina propria. Twenty-
seven nodes were resected, and metastasis of the carcinoma was revealed in 24 nodes.

Conclusions: Undifferentiated intramucosal gastric cancer has a relatively high probability of lymph node metastasis;
however, synchronous early lesions are often overlooked. Frequent follow-up examinations may increase the detec-

Keywords: Stomach neoplasms, Multiple primary neoplasms, Lymphatic metastasis

Introduction

In Japan, the prevalence of synchronous multiple intra-
mucosal gastric carcinoma is reported to be 5-15%. It
relatively frequently occurred in elderly males and in
patients with adenoma, atrophic gastritis, or a family
history of gastric cancer compared to patients with soli-
tary early gastric cancer [1]. We experienced a case of
early gastric carcinoma in middle-aged female that was
widely scattered troughout the gastric body, each lesion
of which had a definite indication for curative resection
of ER based on the Gastric Cancer Treatment Guidelines’
(ver. 4) criteria at that time [2]; this case was concluded to
have multiple lymph node metastases.
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Case presentation

A Japanese woman in her fifties presented at a clinic with
dysphagia. She had no family history of cancer. Upper
gastrointestinal endoscope (EGD) had been performed,
and two reddened lesions 20 mm in size were observed at
the greater curvature of the middle-third and lower-third
of the gastric body. A biopsy was taken from one of the
lesions and revealed signet-ring cell carcinoma. She was
referred to our institution for further treatment. Endo-
scopic submucosal dissection (ESD) had been performed
on these two lesions. The histopathological examination
revealed that both lesions were poorly differentiated ade-
nocarcinoma, which was localized in the lamina propria
with no lymphatic or vascular invasion. Endoscopists at
our institute performed follow-up-EGD performed 4,
7, 8 and 9 months after the ESD, since the initial EGD
performed at our institute revealed multiple reddened
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area with no findings that mentions existence of malig-
nancy at that time. And EGD performed on 9 months
after the ESD showed that more than ten small flat ero-
sive lesions less than 5 mm in diameter were widely scat-
tered throughout the middle-third and lower-third of
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the gastric body (Fig. 1). Magnified narrow-band imag-
ing revealed that all the lesions had a corkscrew-like
irregular microvascular pattern with a normal glandular
structure, which was presumed to be the existence of
poorly differentiated carcinoma cells. A biopsy specimen
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Fig. 1 Endoscopic image in the preoperative state. a and b: White light images of the middle-third and lower-third of the gastric body. More than
ten small flat erosive lesions less than 5 mm in diameter were widely scattered (white and yellow arrowheads). By narrow-band imaging (c), those
lesions were observed as brownish lesions (white and yellow arrowheads). d A magnified image of the lesion identified by a yellow arrowhead.
A corkscrew-like irregular microvascular pattern with normal grandular structure was observed. e and f: White light and narrow-band images of
lesions located at the upper gastric body

W )




Amada et al. surg case rep (2021) 7:80

was obtained from the lesion at the posterior wall of the
lower-third of the gastric body. The specimen contained
Periodic Acid-Schiff staining positive, pan-cytokeratin
(clone: AE1/AE3) positive, and p53 weakly positive cells
and was demonstrated to be poorly differentiated adeno-
carcinoma. Contrasted computed tomography imag-
ing showed no distant metastasis and no swelling of the
regional lymph nodes (Fig. 2). Furthermore, Positron
Emission Tomography imaging showed no abnormal
accumulation of 18F-fluorodeoxyglucose in her body. The
physical examination and routine laboratory examina-
tion results were unremarkable, including carcinoembry-
onic antigen (CEA) and carbohydrate antigen (CA) 19-9,
which were within normal limits (1.1 ng/ml and 20 U/ml,
respectively). Serum Helicobacter-pylori-antibody test
and pepsinogen test were negative. The UICC TNM clas-
sification staging for her gastric cancer was ¢IT1aNOMO
cStage IA, and each lesion had a definitive indication for
ESD; however, the lesions were diffusely located along
the entire gastric wall, and ESD was expected to cre-
ate a large defect of the gastric mucosa. The case was

Fig. 2 Contrast computed tomography image showed no swelling

lymph nodes or distantmetastasis
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meticulously discussed by a conference of experts, and
under full consent of the patient, a total gastrectomy was
planned. She underwent robot-assisted total gastrectomy
with D1+lymph node dissection. She was discharged
from the hospital on the 8th postoperative day. The final
diagnosis was pT1aN3bMO0 pStage IIIB, and she began
adjuvant chemotherapy with tegafur, gimeracil, oteracil,
and oxaliplatin. She is confirmed to be alive with no
recurrence at 8 months after the operation (Fig. 3).

Histopathological findings

Sixteen individual sporadic lesions were observed in
the gastric body. The lesions were a maximum of 3 mm
in diameter. In each lesion, atypical cells with hyper-
chromatic nuclei were proliferating in the lamina pro-
pria. Each lesion contained Periodic Acid-Schiff staining
positive, pan-cytokeratin (clone: AE1/AE3) positive, p53
weakly positive, Chromogranin A negative, and a -feto-
protein negative cells and was demonstrated to be poorly
differentiated adenocarcinoma. No lymphatic or vas-
cular invasion was observed. A total of 27 lymph nodes
had been resected, and metastasis of the carcinoma was
revealed in 24 nodes. The following lymph node sta-
tions displayed metastasis of the carcinoma: #1, #3b, #4d,
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Fig. 3 Macroscopic image of the resected specimen. a Original
formalin-fixed specimen. b Mapping of multiple lesions on the gastric
body. Sixteen individual sporadic lesions were observed
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#5, #6, #9, and #11p (the lymph-node station number is
based on the Japanese classification of gastric carcinoma:
3rd English edition [3]. The number of resected lymph
nodes and metastatic lymph nodes were as follows: #1
1/1, #3 1/1, #4d 1/1, #5 2/3, #6 6/6, #9 5/5, and #11p 2/2
(metastatic/resected), respectively. Molecular biologi-
cal analysis of resected specimen was tried; however, the
amount of tumor tissue was small and it failed.

Discussion

ER has become the standard treatment for intramucosal
gastric cancer with virtually no risk of LN metastasis
because of its minimal invasiveness. The probability of
lymph node metastasis among intramucosal gastric can-
cer is reported to be 1.2-2.2%. However, undifferentiated
intramucosal gastric cancer is reported to have a higher
probability of LN metastasis (4.2%) [4]. Seung-Young [5]
has reported that undifferentiated-type cancers, includ-
ing poorly differentiated adenocarcinoma, signet-ring cell
carcinoma, poorly cohesive carcinoma, and mucinous
adenocarcinoma, are associated with increased risks of
LN metastasis (odds ratio 6.104, 95% CI 1.317-28.284,
p=0.0021). Among undifferentiated gastric carcinomas,
female sex, younger age, larger tumor size (>20 mm in
diameter), the presence of ulcers, and the presence of
lymphovascular invasion are considered risk factors for
lymph node metastasis [6]. In most reported cases, the
metastatic lymph node was localized in the D1 4-regional
lymph nodes. Furthermore, for synchronous gastric neo-
plasms, synchronous lesions were reported to have a flat
and depressed macroscopic appearance [7]. The absence
of Helicobacter pylori infection, lower third location,
and the presence of intestinal metaplasia were risk fac-
tors for multiple neoplasms [8]. We performed total gas-
trectomy for synchronous intramucosal gastric cancer
all of which fulfilled indication criteria of ER. Seo et al.
reported metachronous early gastric malignant lesions
had significantly high incidence of containing undiffer-
entiated cancer cells [7]. And all patients who developed
metachronous lesions were discovered within 1 year after
endoscopic resection. In addition, Fujita et al. reported
patients that underwent gastrectomy with combination
of the histological differentiation of the main and suble-
sion of the initial cancers were undifferentiated type had
a higher incidence of subsequent remnant gastric cancer
[9]. These reports imply that total gastrectomy is sup-
posed to be one option for sporadic early gastric cancer
(Figs. 4 and 5).

Existence of specific genetic characteristic is sug-
gested in sporadic intramucosal gastric cancer. Kim
et al. reported synchronous gastric neoplasms are cor-
relate with high microsatellite instability (MSI-high) [10].
Patients with MSI-high gastric cancer showed higher
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prevalence of gastric adenoma than those with microsat-
ellite stable gastric cancers. In addition, MSI-high gastric
adenomas, loss-of-functional events of APC is frequently
observed, and it is considered to initiates the gastric car-
cinogenesis and is followed by mutations of histone mod-
ifiers and then activation of cancer-related genes [11].
Moreover, Zazula et al. reported gastric cancer with the
MSI-high phenotype revealed CDHI1 promoter hyper-
methylation, of which mutation is frequently observed in
hereditary diffuse gastric cancer patients [12]. According
to The Cancer Genome Atlas project, MSI-high gastric
cancer is reported to consist 21.7% of all gastric cancer
[13]. In addition, MSI-high gastric cancer showed hyper-
methylation at the MLH1 promoter, one of the mismatch
repair genes. In addition, sporadic signet-ring cell gastric
cancer is reported to be one of the key features of gastric
cancer triggered by CDH1 mutation [14]. The germline
mutation of CDH1 is inherited by autosomal dominant
manner and develops Hereditary Diffuse Gastric Can-
cer (HDGC). The diagnostic criteria of HDGC by Inter-
national Gastric Cancer Linkage Consortium include: (i)
two or more gastric cancer cases in the family, with one
being a confirmed diffuse gastric cancer diagnosed before
the age of 50 years; (ii) three or more confirmed diffuse
gastric cancers in first- or second-degree relatives, inde-
pendent of age; and (iii) diffuse gastric cancer diagnosed
before the age of 40 years without additional family his-
tory [15]. In addition, CDH1 testing could be considered
in patients with bilateral or familial LBC before the age
of 50, patients with DGC and cleft lip/palate, and those
with precursor lesions for signet ring cell carcinoma. The
clinical feature of this case implies the existence of CDH1
mutation; however, the family history suggests that the
mutation might have occurred de novo in this precise
case. As for Japanese, only one case of diffuse gastric can-
cer associated with a de novo genomic deletion of CDH1
gene has been reported so far [16].

Conclusion

We experienced a synchronous small gastric carcinoma
without ulceration and lymphovascular invasion of a rel-
atively young female that emerged after initial ESD. Syn-
chronous lesions are reported to be overlooked in 32.4%
of early gastric neoplasia cases [17]; however, the prog-
nosis of small mucosal gastric cancer is favorable, with a
reported 5-year relative postoperative survival of 90% or
more [18]. As for patients with synchronous early gastric
carcinoma, detection frequency of massively invading
cancer detected more than in 1 year was reported to be
less than 1% [19]. Based on these findings, annual surveil-
lance by EGD is recommended to be performed.



Amada et al. surg case rep (2021) 7:80

Page 5 of 6

2 ,‘. ?‘“"

observed

Fig. 4 Microscopic image of lesion (O) at Fig. 3. a Hematoxylin—eosin (HE) staining, b Periodic Acid-Schiff (PAS) and alcian blue staining, and ¢
immunostaining of pan-cytokeratin (clone: AE1/AE3). HE staining shows that atypical cells with hyperchromatic nuclei were proliferating in the
lamina propria. The lesion contains PAS staining positive, pan-cytokeratin (clone: AE1/AE3) positive cells. No lymphatic or vascular invasion was
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cells are described as pan-cytokeratin (clone: AE1/AE3)

Fig. 5 Microscopic image of metastatic lymph node station No. 5. a HE staining and b immunostaining of pan-cytokeratin (clone: AE1/AE3). Cancer
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