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Case Report

A Case of Mucosal Cancer of the Stomach Treated
by Endoscopic Submucosal Dissection after Which
Nodal Metastasis Became Evident
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An 82-year-old male was referred to our institution for evaluation and treatment of a protruding lesion in the stomach. Esophago-
gastroduodenoscopy (EGD) showed a small protruding lesion and a large superficial elevated lesion on the lesser curvature of
the stomach (macroscopic type: 0-I and 0-IIa, resp.). CT and endoscopic ultrasonography (EUS) visualized a small round lymph
node (LN) 11 mm in size near the lesser curvature, although submucosal invasion was not evident. These two lesions were resected
en bloc by endoscopic submucosal dissection (ESD). Pathological examination of the resected specimen showed moderately
differentiated tubular adenocarcinoma (tub2) and well-differentiated tubular adenocarcinoma (tubl), respectively, which were
limited to the mucosal layer. Because lymphatic-vascular involvement was not detected by hematoxylin and eosin (HE) staining,
additional gastrectomy was not performed. Two months after ESD, follow-up EUS and CT showed an enlarged LN. EUS-guided
fine needle aspiration (EUS-FNA) for the LN revealed metastasis. Therefore, total gastrectomy with LN dissection was performed.
His postoperative course was uneventful. After discharge, he has been followed up at the outpatient department without any sign of
recurrence for 5 years. Histological reexamination of the ESD specimen using immunohistochemistry showed lymphatic invasion
of cancer cells in the lamina propria of the 0-I lesion 13 mm in size.

1. Introduction EGC in which LN metastasis was proven after ESD by

endosonography-guided fine-needle aspiration (EUS-FNA).
With the introduction of endoscopic submucosal dissection

(ESD), curative resection has become achievable even for

2. Case Report
large early gastric cancers (EGCs) if the depth of invasion

is limited to the mucosal layer of the gastric wall. However,
approximately 2% of mucosal cancer of the stomach can
metastasize to lymph nodes (LNs) [1]. Ulcer formation, his-
tological findings of undifferentiated carcinoma, tumor size
above 3 cm, lymphatic-vascular involvement, and so forth are
recognized as risk factors for LN metastasis in intramucosal
EGCs [1, 2]. Vigorous histological examination and postop-
erative periodical followup are necessary to avoid cancer-
related death. Herein, we present a case of small intramucosal

An 82-year-old male with concomitant chronic obstructive
pulmonary disease (COPD) was referred to our institution
for further evaluation and treatment of a protruded lesion
in the stomach. His physical examination on admission was
unremarkable. Laboratory data, including CEA and CA19-9,
were almost normal. EGD showed a small protruding lesion
on the lesser curvature of the lower gastric body, and also
a large superficial elevated lesion on the lesser curvature
of the stomach which spread from the upper to the lower



gastric body (Figure 1). Biopsy specimens taken from the
lesions showed moderately differentiated tubular adenocarci-
noma (tub2) and well-differentiated tubular adenocarcinoma
(tubl), respectively. EUS and CT visualized a small round LN
Ilmm in size located near the lesser curvature side of the
stomach, although submucosal invasion was not evident. The
patient chose to undergo ESD first under detailed informed
consent.

ESD was performed with a hook knife, and the two lesions
were resected en bloc. The resected specimen included a
small protruded lesion (0-I) 13 x 10 mm in size and a large
superficial elevated lesion (0-1Ia) 89 x 33 mm in size.

Histological examination of the two lesions showed tub2
and tubl, respectively. The intervening mucosa between the
two lesions was nonneoplastic (Figure 2). The depth of tumor
invasion was limited to the mucosal layer, and lymphatic-
vascular involvement was not evident by HE staining in either
lesions. Based on these findings, additional gastrectomy was
not performed.

He underwent follow-up EGD/EUS and CT 2 months
after ESD. No residual cancerous lesion was observed in the
stomach. On the other hand, the LN became enlarged from
Ilmm to 16 mm in size as measured by EUS. EUS-FNA
with the cell block method revealed LN metastasis of poorly
differentiated adenocarcinoma (por). Subsequently, total gas-
trectomy with LN dissection was performed 4 months after
ESD. Histological examination of the surgically resected spec-
imen revealed metastasis to the No. 3 LN. No residual cancer
was detected in the stomach. His postoperative course was
uneventful. After discharge, he has been followed up at the
outpatient department without any sign of recurrence for 5
years.

Reexamination of the specimen obtained by ESD was
carried out with special staining and immunohistochemistry.
Smooth muscle actin (SMA) staining revealed that submu-
cosal invasion was not present in either lesions. However,
tumor cells became poorly differentiated at the front of the
mucosal invasion in the 0-I lesion (Figures 3(a) and 3(b)),
and D2-40 staining revealed lymphatic invasion in the lamina
propria (Figure 4). Vascular involvement was not detected
by either factor-VIII staining or Elastica-Masson (EM) stain-
ing. The mucin expression pattern of the 0-I lesion was
MUCI(-), MUC2(-), MUC 5AC(+), and MUC6(-), sug-
gesting a gastric-type mucin phenotype. On the other hand,
lymphatic-vascular involvement was not proven by D2-40,
factor-VIII, or EM staining in the large 0-Ila lesion. Finally,
the lesions were pathologically diagnosed as 0-I, tub2 > por,
13 x 10 mm, pT1(M), ly2, v0, INF S, VM(-), LM(-); and
0-IIa, tubl, 89 x 33mm, pT1(M), ly0, v0, VM(-), LM(-),
respectively (Figure 5).

3. Discussion

Since the introduction of ESD, the number of endoscopic
resections for early EGCs has been increasing. The accepted
extended indications for ESD are as follows: (1) differen-
tiated mucosal cancer without ulcer and of any size; (2)
differentiated mucosal cancer, with ulcer, and <3 cm in size;
and (3) differentiated submucosal cancer (sml, i.e., <500 ym
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FIGURE 1: EGD showed a small protruded lesion (0-I) on the lesser
curvature of the lower gastric body (arrow), and a large superficial
elevated lesion (0-IIa) on the lesser curvature of the stomach which
spread from the upper to the lower gastric body was also visualized
(arrowheads).

FIGURE 2: Formalin-fixed endoscopically resected specimen. The
yellow-dotted line and the green-dotted line indicate the extent of
the 0-I lesion and the 0-IIa lesion, respectively. The intervening
mucosa between the two lesions was nonneoplastic.

penetration into the submucosa) without lymphovascular
invasion and <3cm in size [1, 3]. Recently, it has been
shown that undifferentiated-type mucosal EGCs 20 mm or
less in size without lymphatic-vascular involvement and
ulcerative findings present a negligible risk of LN metastasis
(95% confidence interval, 0-0.96%) and could be a possible
indication for ESD [4].

However, several problems remain to be resolved. For
example, the rate of LN metastasis of differentiated/undiffer-
entiated mixed-type EGC has not been fully investigated in
large case series. The other problem is that the diagnosis of
lymphatic invasion is sometimes difficult with conventional
HE staining. A selective marker of lymphatic epithelium,
D2-40, is a useful tool for detecting lymphatic vessels. In a
previous study [5], D2-40 positive lymphatic vessels were
observed in the deeper lamina propria layer, and the lym-
phatic vessel density was high in the muscularis mucosa
layer. These lymphatic vessels located in the mucosal layer
can be a pathway for LN metastasis. Although D2-40 staining
is proven to increase the accuracy of lymphatic involvement
[5], it is not practical to perform D2-40 staining for all
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FIGURE 3: (a) Surface of the 0-I lesion showed tub2 (HE x25). (b) Tumor was poorly-differentiated at the front of intramucosal invasion

(arrow: HE x25).

FIGURE 4: Lymphatic invasion is evident by D2-40 staining in the
lamina propria (arrows: x25).

tubl
tub2, por

FIGURE 5: Final histological mapping of the endoscopically resected
specimen after crystal violet staining.

resected specimens. Therefore, periodical followup after ESD
is mandatory for early detection of LN metastasis, especially
when the lesion was finally diagnosed as mixed-type EGC
even if curative resection was confirmed with HE staining.
The present case is considered to be relatively rare in
which LN metastasis developed in a small mucosal cancer
(0-I). Initially, EUS and CT visualized a small round LN
11mm in size before ESD. When the criteria for diagnosing
LN metastasis are LNs which are 1cm or larger in size,
and hypoechoic or round instead of elliptical by EUS, the
pooled sensitivity and specificity of EUS for diagnosing LN
metastasis are reported to be 58.2% (95% CI: 53.5-62.8)
and 87.2% (95% CI: 84.4-89.7), respectively [6]. Another
systematic review article [7] has reported that the median

sensitivity and specificity of assessing LN metastasis by EUS,
MDCT, MRI, and FDG-PET are 70.8% and 84.6%, 80.0% and
77.8%, 68.8% and 75.0%, and 34.3% and 93.2%, respectively.
Although the possibility of LN metastasis was not ruled out,
total gastrectomy was considered to pose some risk for an 82-
year-old patient with COPD. Therefore, we consider that our
strategy of performing ESD first was acceptable from a prac-
tical point of view. The 0-I lesion was histologically diagnosed
as mucosal cancer (the lamina propria) without ulcerative
change. The rate of LN metastasis of mucosal cancer without
an ulcer is reported to be 1.4%. However, for cases with
lymphatic-vascular involvement, the rate rises to 26.3% [1].

Considering the fact that the swollen LN was detected by
preoperative imaging studies, additional histological exam-
ination after special staining and immunohistochemistry for
the endoscopically resected specimen and/or EUS-FNA prior
to ESD should have been performed.

One of the characteristic features of the lesion was that the
tumor became poorly differentiated (por) at the front of intra-
mucosal invasion (i.e., sprouting). The present case suggests
that if sprouting is observed by HE staining, immunohisto-
chemistry is recommended to rule out lymphatic-vascular
invasion even, if the depth of invasion is limited to the
mucosal layer.

Another interesting histological feature was the mucin
phenotype. Several articles [8, 9] have suggested that dif-
ferentiated EGCs with gastric-type mucin phenotype tend
to show mixed-type histology (differentiated-type carcinoma
with an undifferentiated-type carcinoma component) and LN
metastasis. These findings were concordant with our case.

In the present case, EUS-FNA was useful for obtaining
histological evidence of LN metastasis preoperatively. The
cell block method with immunostaining has been shown
to improve diagnostic yield more than smear cytology in
patients who undergo EUS-FNA without on-site cytology
[10]. However, the safety and effectiveness of EUS-FNA
for perigastric LNs of gastric cancer patients should be
established by a substantial number of studies because there
might be some risk of tumor cell dissemination.

In summary, we experienced a case of small mucosal
cancer in which LN metastasis became evident after ESD.



Lymphatic invasion in the lamina propria was confirmed by
D2-40 staining. Close postoperative followup and EUS-FNA
for the swollen perigastric LN were useful in establishing
diagnosis of LN metastasis.

References

[1] T. Gotoda, A. Yanagisawa, M. Sasako et al., “Incidence of lymph
node metastasis from early gastric cancer: Estimation with a
large number of cases at two large centers,” Gastric Cancer, vol.
3, no. 4, pp. 219-225, 2000.

[2] T. Yamao, K. Shirao, H. Ono et al., “Risk factors for lymph node
metastasis from intramucosal gastric carcinoma,” Cancer, vol.
77, no. 4, pp. 602-606, 1996.

[3] Japanese Gastric Cancer Association, Treatment Guidelines For
Gastric Cancer in Japan, Kanehara, Tokyo, Japan, 3rd edition,
2010.

[4] T. Hirasawa, T. Gotoda, S. Miyata et al., “Incidence of lymph
node metastasis and the feasibility of endoscopic resection for
undifferentiated-type early gastric cancer;,” Gastric Cancer, vol.
12, no. 3, pp. 148-152, 2009.

[5] A.Sako,]. Kitayama, M. Ishikawa, H. Yamashita, and H. Nagaw-
a, “Impact of immunohistochemically identified lymphatic in-
vasion on nodal metastasis in early gastric cancer,” Gastric Can-
cer, vol. 9, no. 4, pp. 295-302, 2006.

[6] S.R.Puli,]. Batapati Krishna Reddy, M. L. Bechtold, M. R. Antil-
lon, and J. A. Ibdah, “How good is endoscopic ultrasound for
TNM staging of gastric cancers? A meta-analysis and systematic
review;” World Journal of Gastroenterology, vol. 14, no. 25, pp.
4011-4019, 2008.

[7] R. M. Kwee and T. C. Kwee, “Imaging in assessing lymph node
status in gastric cancer,” Gastric Cancer, vol. 12, no. 1, pp. 6-22,
2009.

[8] K. Koseki, T. Takizawa, M. Koike, M. Ito, Z. Nihei, and K. Sugi-

hara, “Distinction of differentiated type early gastric carcinoma

with gastric type mucin expression,” Cancer, vol. 89, no. 4, pp.

724-732, 2000.

Y. Tajima, T. Shimoda, Y. Nakanishi et al., “Gastric and intestinal

phenotypic marker expression in gastric carcinomas and its

prognostic significance: immunohistochemical analysis of 136

lesions,” Oncology, vol. 61, no. 3, pp. 212-220, 2001.

[10] Y. Noda, N. Fujita, G. Kobayashi et al., “Diagnostic efficacy of
the cell block method in comparison with smear cytology of
tissue samples obtained by endoscopic ultrasound-guided fine-
needle aspiration,” Journal of Gastroenterology, vol. 45, no. 8, pp.
868-875, 2010.

=

Case Reports in Medicine



MEDIATORS

INFLAMMATION

The Scientific Gastroenterology Fou Journal of .
World Journal Research and Practice Diabetes Research Disease Markers

et
International Journal of

Endocrinology

Journal of
Immunology Research

Hindawi

Submit your manuscripts at
http://www.hindawi.com

BioMed
PPAR Research Research International

Journal u,f
Obesity

Evidence-Based p : _ {:

Journal of Stem Ce”S Complementary and 8 ' 1 3 Journal of
Ophthalmology International Alternative Medicine < ) Oncology

Parkinson’s
BINEENE

Computational and . z
Mathematical Methods Behavioural AI DS C dicine and

in Medicine Neurology Research and Treatment



