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Case Report Open Access

MET-Amplified Intramucosal Gastric Cancer Widely Metastatic after
Complete Endoscopic Submucosal Dissection

Intramucosal gastric cancer (IGC) is associated with a very low risk of lymph node
metastasis; thus it is the main candidate for minimally invasive surgical procedures,
such as endoscopic submucosal dissection (ESD). Herein, we document an extraor-
dinary case of IGC, which showed a very aggressive clinical course. A 66-year-old fe-
male underwent ESD for early gastric cancer. Histologically, the tumor consisted
mainly of moderately differentiated adenocarcinoma measuring 1.6 cm in diameter,
and the tumor was confined to the mucosa. Despite annual esophagogastroduodeno-
scopic follow-up, the tumor recurred, with wide metastasis to multiple lymph nodes
and bones throughout the body after three years. Fluorescence in situ hybridization
study demonstrated MET gene amplification as well as low grade polysomy 7 in both
original and recurrent tumors. The clinical characteristics of metastatic IGCs and the
implication of MET amplification are discussed.
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Introduction

With improved techniques for diagnostic surveillance, the
incidence of early gastric cancers appears to be increasing,
and stomach cancer is becoming a curable disease in many
patients with early gastric cancer. In addition, the positive
rate of lymph node metastasis in intramucosal gastric
carcinomas (IGCs) is practically negligible. Thus, IGCs are
the main candidate for minimally invasive surgical

procedures such as endoscopic submucosal dissection (ESD).
However, some intramucosal carcinomas do recur, and
metastasize to regional lymph nodes and even to liver [1-4].
We recently experienced an unusual case of intramucosal
gastric adenocarcinoma treated by complete ESD treatment,
and the patient was found to have a widely disseminated
metastatic disease after three years. In fluorescence in situ
hybridization (FISH) study, both original and recurrent
tumors harbored MET amplification.
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Case Report

A 66-year-old female was admitted to the hospital for ESD
with the diagnosis of early gastric cancer. She had been
treated for rheumatoid arthritis for more than seven years.
The lesion appeared to be shallow and computed tomogra-
phy (CT) scan showed no evidence of regional and distant
metastases, therefore, ESD was performed. Grossly, a slightly
depressed lesion (type IIc) was observed in the center of the
specimen from ESD. Histopathological examination revealed
moderately differentiated adenocarcinoma, measuring 1.6
cm in diameter (Fig. 1). Focally, there were areas of poorly
differentiated adenocarcinoma (less than 10% of the entire
tumor volume). The tumor was confined to the mucosa, and
the tumor did not invade into muscularis mucosa. No
lymphatic or venous invasion was identified. The tumor was
completely excised with clear, deep, and lateral resection
margins. The patient was followed up with annual esopha-
gogastroduodenoscopic  examination and remained healthy
without disease. Tumor recurrence was diagnosed on
endoscopic biopsy three years after ESD (Fig. 2). This time,
the tumor was mainly composed of poorly differentiated
adenocarcinoma, and several lymphatic tumor emboli were

observed even in the biopsy samples. Abdominal CT scan
showed advanced gastric cancer on the antrum the same
location of the initial adenocarcinoma (Fig. 3A). Positron
emission tomography scan showed extensive lymph node
and skeletal metastases (Fig. 3B and C). Because this case
showed very aggressive biologic behavior in spite of no
definite worse pathological parameters, we assumed that
some specific genetic alterations might be present in this
tumor. Then, we found five genes with prognostic and/or
therapeutic implications in gastric cancers. These are MET
[5,6], epidermal growth factor receptor (EGFR) [7], HER2 [8],
fibroblast growth factor gene 2 (FGFR2) [9], and phos-
phatidylinositol 3-kinase catalytic subunit alpha (PIK3CA)
[10]. For these genes, except HER2, we performed a FISH
study in both original and recurrent tumors. We used
MET/CEN 7, EGFR/CEN 7, FGFR2/CEN 10, and PIK3CA/CEN
3 dual color probes (ZytoVision, Bremerhaven, Germany).
According to the National Comprehensive Cancer Network
(NCCN) guidelines 2013, gene amplification was determined
when the MET/chromosome 7 ratio was  2. If the ratio was
< 1.8, it was considered negative, while ratio between 1.8 and
2 was considered borderline. The same criteria were applied
to other genes. For HER2, we only performed immunohisto-
chemical staining, since immunohistochemistry is well

Fig. 1. (A, B) The specimen from endoscopic submucosal dissection shows a slightly depressed lesion in the lower central
portion. Histologically confirmed maximum tumor diameter is 1.6 cm. (C) The main histologic type of the tumor is moder-
ately differentiated adenocarcinoma. The tumor does not touch the muscularis mucosa (H&E staining, 100).
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Fig. 2. (A) Recurrent tumor consists mainly of poorly differentiated adenocarcinoma (H&E staining, 200). (B) Several
lymphatic tumor emboli are identified even in the biopsy tissues (H&E staining, 200). 
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Fig. 3. (A) Abdominal computed tomography shows tumor recurrence in the antrum of the stomach (arrow). The tumor
appears as an advanced gastric cancer. (B, C) Positron emission tomography scan shows extensive lymph node and skeletal
metastases.

correlated with this gene amplification. As a result, we found
that both original and recurrent tumors harbored MET
amplification only (Fig. 4). The MET gene-to-chromosome
ratio was 2.4 in the original tumor and 2.1 in the recurrent

tumor. Low grade of polysomy 7 (two to four copies) was
also noted in both tumors. Immunohistochemistry for HER2
was negative. Because the patient is inoperable, she only
receives conservative treatment.
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Discussion

Early gastric cancer, especially differentiated intramucosal
carcinoma, poses a very low risk of lymph node metastasis,
and is the main candidate for endoscopic treatment.
However, practically, these tumors are not in the safety zone.
They do metastasize, even though the number of such cases
is very low. Korenaga et al. [11] reported 11 out of 568 cases
(1.94%) of IGCs with lymph node metastatic disease, and
Song et al. [4] reported that the incidence of metastatic IGC
was 2% from a total of 1,981 cases. These authors suggested
that pathological parameters such as diffuse type histology
and muscularis mucosa invasion were deciding factors for
lymph node metastasis. In the meantime, only a limited
number of IGC cases have been reported for their extraordi-
narily aggressive clinical courses. Some IGCs metastasized
to the ovaries, and clinically presented with Krukenberg
tumors [12], while a single case of IGC was reported for
nodal recurrence and liver metastasis even after curative ESD
treatment [2]. Nonetheless, tumor recurrence with whole
body dissemination, as presented in the present case, is

unparalleled for its aggressiveness. Only three cases reported
by Angeles-Angeles et al. [1] are comparable to our case, and
all of these patients succumbed to the widely metastatic
disease caused by IGC. The authors suggested that these
unusual cases are a variant of IGC. 

Originally, Yamao et al. [13] reported that the incidence of
lymph node metastasis from IGC was 3.5%. They reported
that lymphatic vessel invasion, histologic ulceration of the
tumor, and larger size ( 30 mm) were independent risk
factors predicting regional lymph node metastasis. They also
found that the incidence of lymph node metastasis negative
for these three factors was only 0.36% (one of 277 patients).
Thus, patients whose tumor has these risk factors should be
monitored more closely, or more invasive surgical tech-
niques might be necessary for these patients. On the other
hand, the present case is contrary to the general conceptions.
The tumor size was relatively small (1.6 cm), there was no
histological ulceration, most of the tumor consisted of
differentiated adenocarcinoma, no lymphovascular invasion
was observed, and the tumor did not even touch the muscu-
laris mucosa. Poorly differentiated carcinoma component

Fig. 4. Representative images of fluorescence in situ hybridization study from the original tumor show definite MET gene
amplification (red signal) as well as low grade polysomy 7 (green signal). 



was found in the original tumor, but this element was so tiny
(less than 2 mm) to be practically negligible. Nonetheless,
this tumor showed recurrence, with wide dissemination
throughout the body, even after curative endoscopic resec-
tion. This prompted our curiosity about the genetic back-
ground of this case, which revealed MET gene amplification. 

MET is a proto-oncogene that encodes the receptor tyro-
sine kinase for hepatocyte growth factor (HGF). Regulated
expression of MET plays a role in normal physiologic
processes such as organ regeneration and wound healing,
and there is a growing evidence that cancers with increased
MET activity facilitate cell growth, protection from apoptosis,
and invasion/metastasis [14]. In fact, overexpression of MET
receptor and its HGF ligand has been reported in many of
gastric cancers, and this has been uniformly associated with
a more aggressive phenotype [15]. In line with this, Graziano
et al. [5] recently reported the association of an increase in
MET gene copy number with higher presenting tumor stage
and grade as well as shorter median survival in stage II/III
gastric adenocarcinomas. In addition, Lennerz et al. [6], who
applied a strict standard for gene amplification by FISH,
found that only 10 cases from 489 patients (2%) with
advanced gastroesophageal cancers showed MET amplifica-
tion. In this paper, patients with a MET-amplified tumor had
significantly poorer survival than those with either EGFR or
HER2 amplification, and the authors defined a MET-ampli-
fied tumor as a small but aggressive subgroup. However,
since most of the previous cases that showed true MET
amplification were advanced gastric cancers, this genetic
amplification in early gastric cancers, particularly in IGCs
has not received a lot of attention. We present such an excep-
tional case here, and this case provides an intriguing possible
link of MET amplification with outrageous clinical behavior,
even in the IGC. Although MET amplification alone may not
explain the whole and there might be some unidentified
complex mechanism, MET amplification was the only
genetic alteration that we found after assessment of five

genes, including EGFR, HER2, FGFR2, and PIK3CA. In
addition, the current case did not have definite pathological
parameters predicting this usually aggressive clinical course.
In this circumstance, it appears reasonable that we assume
that at least MET would play a critical role in the tumor
biology of the present case. As previously indicated, we
suggest that IGCs with unusually aggressive clinical behav-
ior are a variant or a subset of IGCs, and MET amplification
may define this subgroup among IGCs. In the current case,
it is very unusual that there was no liver or lung metastasis,
despite extensive lymph nodes and skeletal metastases. This
remains to be explained.

In summary, we describe a very unusual case of IGC that
showed recurrence and was disseminated throughout the
body even after curative ESD treatment. Both original and
recurrent tumors harbored MET amplification. As previously
indicated, MET-amplified tumor may define an aggressive
subgroup even in the IGCs. Expanded molecular study and
clinical follow-up in a large group of IGCs will be necessary
in order to investigate this matter. 

Conflicts of Interest

Conflict of interest relevant to this article was not reported.

Acknowledgments

This research was supported by Basic Science Research
Program through the National Research Foundation of Korea
(NRF) funded by the Ministry of Education (2014R 1A 1A
1007905).

1. Angeles-Angeles A, Candanedo-Gonzalez F, Gamboa-
Dominguez A, Larriva-Sahd J. A clinicopathologic variant of
intramucosal early gastric cancer with widespread dissemina-
tion: report of three cases. J Clin Gastroenterol. 1998;27:173-7.

2. Hanaoka N, Tanabe S, Higuchi K, Sasaki T, Nakatani K, Ishido
K, et al. A rare case of histologically mixed-type intramucosal
gastric cancer accompanied by nodal recurrence and liver
metastasis after endoscopic submucosal dissection. Gastrointest
Endosc. 2009;69(3 Pt 1):588-90.

3. Oya M, Yao T, Nagai E, Tsuneyoshi M. Metastasizing intramu-

cosal gastric carcinomas: well differentiated type and prolifer-
ative activity using proliferative cell nuclear antigen and Ki-67.
Cancer. 1995;75:926-35.

4. Song SY, Park S, Kim S, Son HJ, Rhee JC. Characteristics of
intramucosal gastric carcinoma with lymph node metastatic
disease. Histopathology. 2004;44:437-44.

5. Graziano F, Galluccio N, Lorenzini P, Ruzzo A, Canestrari E,
D'Emidio S, et al. Genetic activation of the MET pathway and
prognosis of patients with high-risk, radically resected gastric
cancer. J Clin Oncol. 2011;29:4789-95.

References

124 CANCER  RESEARCH  AND  TREATMENT

Cancer Res Treat. 2015;47(1):120-125



Dakeun Lee, MET-Amplified Intramucosal Gastric Cancer

VOLUME 47  NUMBER 1  JANUARY  2015  125

6. Lennerz JK, Kwak EL, Ackerman A, Michael M, Fox SB,
Bergethon K, et al. MET amplification identifies a small and
aggressive subgroup of esophagogastric adenocarcinoma with
evidence of responsiveness to crizotinib. J Clin Oncol.
2011;29:4803-10.

7. Oh HS, Eom DW, Kang GH, Ahn YC, Lee SJ, Kim JH, et al.
Prognostic implications of EGFR and HER-2 alteration
assessed by immunohistochemistry and silver in situ
hybridization in gastric cancer patients following curative
resection. Gastric Cancer. 2014;17:402-11.

8. Bang YJ, Van Cutsem E, Feyereislova A, Chung HC, Shen L,
Sawaki A, et al. Trastuzumab in combination with chemother-
apy versus chemotherapy alone for treatment of HER2-
positive advanced gastric or gastro-oesophageal junction
cancer (ToGA): a phase 3, open-label, randomised controlled
trial. Lancet. 2010;376:687-97.

9. Jung EJ, Jung EJ, Min SY, Kim MA, Kim WH. Fibroblast
growth factor receptor 2 gene amplification status and its clin-
icopathologic significance in gastric carcinoma. Hum Pathol.
2012;43:1559-66.

10. Shi J, Yao D, Liu W, Wang N, Lv H, Zhang G, et al. Highly
frequent PIK3CA amplification is associated with poor prog-
nosis in gastric cancer. BMC Cancer. 2012;12:50.

11. Korenaga D, Haraguchi M, Tsujitani S, Okamura T, Tamada
R, Sugimachi K. Clinicopathological features of mucosal
carcinoma of the stomach with lymph node metastasis in
eleven patients. Br J Surg. 1986;73:431-3.

12. Kakushima N, Kamoshida T, Hirai S, Hotta S, Hirayama T,
Yamada J, et al. Early gastric cancer with Krukenberg tumor
and review of cases of intramucosal gastric cancers with
Krukenberg tumor. J Gastroenterol. 2003;38:1176-80.

13. Yamao T, Shirao K, Ono H, Kondo H, Saito D, Yamaguchi H,
et al. Risk factors for lymph node metastasis from intramu-
cosal gastric carcinoma. Cancer. 1996;77:602-6.

14. Corso S, Comoglio PM, Giordano S. Cancer therapy: can the
challenge be MET? Trends Mol Med. 2005;11:284-92.

15. Lee J, Seo JW, Jun HJ, Ki CS, Park SH, Park YS, et al. Impact of
MET amplification on gastric cancer: possible roles as a novel
prognostic marker and a potential therapeutic target. Oncol
Rep. 2011;25:1517-24.


