
INTRODUCTION

Endoscopic resection for early gastric cancer (EGC) with no 
risk of lymph node metastasis is currently the standard treat-
ment in Korea and Japan, and is gaining worldwide accep-
tance.1,2 Endoscopic submucosal dissection (ESD) has the ma-
jor advantage of enabling en bloc resection irrespective of tumor 
size, which enables exact pathological examination compared 
to conventional endoscopic mucosal resection.3 The extend-
ed indications for endoscopic resection of EGC without lym-
phovascular invasion are as follows: (1) intramucosal differen-
tiated adenocarcinoma without ulceration regardless of lesion 
size; (2) intramucosal differentiated adenocarcinoma with ul-
ceration ≤30 mm in diameter; (3) submucosal invasion 1 (SM1) 
differentiated adenocarcinoma ≤30 mm in diameter; and (4) 
intramucosal undifferentiated adenocarcinoma without ulcer-
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ation ≤20 mm in diameter.4 In some cases, gastric cancer in-
cludes a mixture of differentiated and undifferentiated com-
ponents.5 The Japanese Classification of Gastric Carcinoma 
classifies the mixed histological type based on the predomi-
nant histological component.5 However, little is known about 
the clinical significance of the histological mixture, especially 
with regards to endoscopic resection. We report a case of early 
liver metastasis after ESD in a predominantly differentiated type 
of EGC with a signet ring cell component.

CASE REPORT

A 73-year-old man underwent esophagogastroduodenos-
copy (EGD) for epigastric discomfort. This revealed a 1.5-cm 
superficial elevated lesion with a central depression on the pos-
terior wall of the mid-antrum (Fig. 1). The pathology was well-
differentiated adenocarcinoma. There was no demonstrable 
stomach mass, perigastric fat infiltration, or regional lymph node 
metastasis on abdomen pelvic computed tomography (CT). 
Therefore, ESD was proposed because the lesion was small (1.5 
cm), and the histology grossly suggested a diagnosis of intramu-
cosal cancer of differentiated type.

The specimen measured 4.6×4.3 cm and the cancer lesion 
located in the center of the specimen measured 1.5×1.0 cm. 
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EGD at 1, 4, 7, and 13 months, with CT at 7 and 13 months. 
There was no evidence of tumor recurrence in these examina-
tions.

Nineteen months after the initial ESD, the patient presented 
to the Emergency Department with continuous abdominal 
pain. Liver function test were all within normal limits. Serum 
amylase and lipase levels increased to 275 and 1,090 U/L, re-
spectively. Serum α-fetoprotein and cancer antigen 19-9 levels 
were 1.9 and 11.5 IU/mL. Serologic testing revealed negative 
results for hepatitis B surface antigen and hepatitis C virus anti-
body. Abdominopelvic CT showed a 5×3-cm mass with a cen-
tral necrotizing portion between the pre-pyloric antrum and 
the pancreas head. Multiple enlarged regional lymph nodes 
were seen around the peripancreatic mass. The mass had invad-
ed the pancreas head directly, causing pancreatitis, which ap-
peared as swelling of the pancreas and peripancreatic infiltra-
tion. A new 1.5 cm, ill-defined, low-density lesion was seen in 
segment 7 of the liver (Fig. 4). There was no evidence of local 
recurrence on EGD or endoscopic biopsy. Positron emission 
tomography-CT showed hypermetabolic activity in the area be-
tween the pre-pyloric antrum and the pancreas head, but isometa-
bolic activity in segment 7 of the liver. An ultrasound-guided 
core biopsy of the liver mass was done to rule out liver metasta-
sis. The mass was identified as a moderately differentiated ade-
nocarcinoma with signet ring cell features compatible with liver 
metastasis of EGC (Fig. 5). The patient underwent chemother-
apy for recurrent gastric cancer with liver metastasis.

 
DISCUSSION

Gastric cancer can be classified as differentiated and undif-
ferentiated types according to the presence or absence of tubu-
lar structures on histology as stated in the Japanese Classifica-
tion of Gastric Carcinoma.5 Undifferentiated gastric cancer 
has a higher risk of lymph node metastasis than does differ-
entiated gastric cancer.4 Therefore, the histological type is one 
indicator for endoscopic resection of EGC.4 However, gastric 
cancer sometimes contains a mixture of differentiated and undif-
ferentiated components, and the clinical outcomes of the histo-
logical mixture are not known, especially following endoscop-
ic resection of EGC. The Japanese Classification of Gastric 
Carcinoma classifies gastric cancer that includes a mixture of 
differentiated and undifferentiated components according to 
the predominant histological type.5 Gotoda et al.4 proposed 
extended indications for ESD in EGC based on whether the 
type was differentiated or not. If a predominantly differenti-
ated EGC with some undifferentiated components is classi-
fied as differentiated gastric cancer using the Japanese classi-
fication and meets the extended criteria of ESD, the lesion can 
be followed without additional surgical resection. In our case, 

It was resected en bloc without any immediate complications 
(Fig. 2). The histopathology showed a moderately differentiated 
intestinal type of adenocarcinoma, with a signet ring cell com-
ponent (15% to 20%), EGC type 0-IIa+IIc (1.5×1.2×0.2 cm). It 
was confined to the muscularis mucosa, with no lymphovascu-
lar invasion or ulceration. There was a clear lateral and vertical 
resection margin (Fig. 3).

We suggested that the patient be followed closely or that he 
undergo additional surgical resection because of the signet ring 
cell component. The patient preferred to be followed closely 
due to his age and other medical problems. We repeated the 

Fig. 1. Esophagogastroduodenoscopy showing IIa+IIc lesions on 
the posterior wall of the mid-antrum.

Fig. 2. En bloc esophagogastroduodenoscopy specimen; the car-
cinoma is confined within the red line.
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the EGC was classified as differentiated adenocarcinoma ac-
cording to the Japanese classification based on the predomi-
nantly moderately differentiated type on histopathology, al-
though it contained a signet ring cell component (15% to 20%). 
Since it was a differentiated carcinoma, measuring 1.5 cm, with 
no ulceration, and confined to the muscularis mucosa, it can 
be considered for curative resection according to the guideline 
indications. Iwamoto et al.6 reported that a mixed type EGC 
had more submucosal invasion than a pure differentiated type 
in a patient treated with ESD. However, there were no recur-

rences or metastases in any of the seven mixed type cases. Shi-
mizu et al.7 reported that differentiated predominantly mixed 
type EGC was more likely to have lymphatic invasion and 
lymph node metastases, and a significantly poorer 5-year sur-
vival than the pure differentiated type. Undifferentiated mixed 
type EGC had more incomplete resection and lateral margin 
invasion than pure undifferentiated type EGC after ESD, al-
though the difference was not statistically significant.8 Conse-
quently, the different behaviors of mixed type EGC compared 
with pure differentiated or undifferentiated EGC is consistent 
with the development of early liver metastasis after ESD as 
seen in our case.

In this case, a diagnosis of pancreatic head cancer with liver 
metastasis may be considered. However, primary signet ring 
cell carcinoma of the pancreas is extremely rare, with only four 
cases reported in the literature.9 We therefore differentiated 
EGC with liver and peripancreatic metastasis from pancreatic 
head cancer with liver metastasis. The radiologic findings, 
which showed a mass with a central necrotizing portion, mul-
tiple enlarged regional lymph nodes around the peripancreatic 
mass, and the peripancreatic mass occupying a bigger portion 
than pancreatic parenchymal lesion, support the diagnosis of 
EGC with liver and peripancreatic metastasis but not that of 

A  B
Fig. 3. Pathologic findings. (A) Moderately differentiated area with signet ring cell features invades into the muscularis mucosa (H&E stain, 
×100). (B) A clear vertical resection margin (H&E stain, ×100).

A  B
Fig. 4. Abdominal computed tomography findings. (A) A 3×5-cm necrotic mass (arrows) between the prepyloric antrum and pancreas head. 
(B) A 1.5-cm ill-defined mass (arrow) in segment 7 of the liver. 

Fig. 5. Liver biopsy. A moderately differentiated adenocarcinoma 
with signet ring cell features compatible with liver metastasis of 
early gastric cancer (H&E stain, ×100).
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primary pancreatic cancer.
As the evidence is still insufficient for the best treatment of 

differentiated tumors associated with some areas of undiffer-
entiated histology, The Japanese Gastric Cancer Treatment 
Guidelines 2010 recommend additional surgical treatment for 
differentiated intramucosal cancer with areas of undifferenti-
ated-type carcinoma that exceed 2 cm or tumor size ≤3 cm, 
differentiated intramucosal cancer with ulceration, and any 
component of undifferentiated-type carcinoma.10 However, as 
our case did not meet these criteria, the resection was consid-
ered curative. Recently, Huh et al.11 reported that EGC with 
signet ring cell mixed histology behaved more aggressively than 
other histologies in patients undergoing surgical resection for 
EGC. The mixed signet ring cell carcinoma was associated with 
more submucosal invasion, larger size, higher lymph node 
metastasis than signet ring cell carcinoma, a well or moderate-
ly differentiated adenocarcinoma, and a poorly differentiated 
adenocarcinoma. The mixed signet ring cell carcinoma was 
one of the independent risk factors of lymph node metastasis. 
Therefore, they recommended additional surgery after endo-
scopic resection or lymph node dissection for minimally inva-
sive surgery in EGC with signet ring cell histology. As our case 
also had a signet ring cell component and metastasized to the 
liver early during follow-up, it supports the aggressive behavior 
of signet ring cell mixed histology in EGC. Therefore, in cases 
of EGC with mixed histology in the tumor biopsy and endo-
scopically resected specimen, we should explain the potentially 
aggressive behavior of the cancer to the patient, and should pro-
vide the opportunity for additional surgical resection.

This case was within the guideline indications, although it 
contained a partly signet ring cell component, but it recurred 
after 19 months with perigastric lymph node and liver metas-
tases in spite of regular close follow-up. This case shows that 
additional surgical resection after ESD, even though within the 

guideline indications, should be recommended in mild or mod-
erately differentiated EGC with a mixed histology, especially 
a signet ring cell component.
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