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Abstract
Epstein-Barr virus (EBV)-associated lymphoepithelioma-
like gastric carcinoma (LELC) is characterized by a lower 
lymph node (LN) metastasis rate and a higher survival 
rate than other forms of gastric cancer. Although cur-
rent prognosis for LELC is favorable, the most common 
approach is radical gastrectomy involving an extensive 
D2 lymph node dissection. Here, we report four cases 
of EBV-associated early LELC that were treated by an 
alternative approach, endoscopic submucosal dissection 
(ESD). The long-term outcome of this procedure is dis-
cussed. All patients were treated by ESD en bloc , and 
all ESD specimens showed tumor-free lateral resection 
margins. None of the lesions showed lymphovascular 
invasion. A pathological examination of ESD specimens 
revealed submucosal invasion of more than 500 μm in 
all four cases. One patient underwent additional radical 
surgery post-ESD; no residual tumor or LN metastasis 

was noted in the surgical specimen. The other three 
patients did not undergo additional surgery, either be-
cause of severe comorbidity or their refusal to undergo 
operation, but were subjected to medical follow-up. 
None of the ESD-treated patients reported local recur-
rence or distant metastases during the 27-32 mo of 
follow-up after ESD.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: The present case studies indicate that treat-
ment of Epstein-Barr virus (EBV)-associated early 
lymphoepithelioma-like gastric carcinoma (LELC) by 
endoscopic submucosal dissection (ESD) might have fa-
vorable long-term outcomes, despite deep submucosal 
invasion of tumor cells. Therefore, a conservative man-
agement strategy without additional surgery might be 
considered for EBV-positive early LELC with submucosal 
invasion treated by ESD, especially in patients with se-
vere comorbidity and high operative risk.
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INTRODUCTION
Lymphoepithelioma-like gastric carcinoma (LELC) is a 
rare variant of  gastric cancer (GC), constituting 1%-4% 
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of  all GCs[1,2]. More than 80% of  the reported LELC 
cases are associated with an Epstein-Barr virus (EBV) 
infection. LELC is characterized by (1) a well-defined 
tumor margin; (2) dense lymphocytic infiltration, with the 
number of  infiltrating lymphocytes exceeding the num-
ber of  tumor cells; (3) indistinct cytoplasmic borders and 
a syncytial growth pattern with poorly formed glandular 
structures; and (4) lack of  desmoplasia[3]. When com-
pared to other forms of  GC, LELC cases have shown a 
favorable prognosis, especially those involving an EBV 
infection[2-5]. This phenomenon could be due to the lower 
propensity of  EBV-associated GC cells invading adjacent 
lymph nodes (LNs). However, despite the low rate of  LN 
metastasis and a favorable prognosis, current treatment of  
LELC involves a radical gastrectomy procedure accompa-
nied by extensive D2 LN dissection. Nakamura et al[4] report-
ed that the 5-year survival rate of  LELC and conventional 
adenocarcinoma patients undergoing surgical treatment 
was 84% and 58%, respectively. Few studies have focused 
on the outcomes of  alternative therapeutic strategies for 
LELC, such as endoscopic submucosal dissection (ESD). 
Here, we report the long-term outcomes of  four cases of  
EBV-associated early LELC treated with ESD.

CASE REPORT
Case 1 
A 63-year-old man reporting poor oral intake underwent 
esophagogastroduodenoscopy (EGD) to diagnose the 
cause of  his condition. The EGD resulted in the detec-
tion of  two tumorous lesions in the high body (HB) and 
low body (LB) of  the stomach. The tumor in the HB 
was a 2.0 cm large round, elevated lesion that displayed 
surface hyperemia (Figure 1A and B). The lesion in the 

LB was a 1.0 cm large round, mucosal elevation that 
displayed a central ulceration. The pathological examina-
tion of  specimens collected by forceps biopsy of  both 
lesions revealed them to be moderately differentiated 
adenocarcinomas. A similar biopsy from background mu-
cosa identified the presence of  chronic atrophic gastritis 
and Helicobacter pylori (H. pylori) infection. No significant 
enlargement of  the LN was detected by a computed to-
mography (CT) scan of  the abdomen. Therefore, ESD 
was performed on both lesions en bloc. 

Pathological analysis of  the ESD specimen showed 
that the HB lesion was a 1.6 cm large EBV-positive 
LELC invading the submucosal layer to a depth of  1800 
μm (Figure 1C and D). The LB lesion was characterized 
as a 0.8 cm large, moderately differentiated adenocarci-
noma confined within the mucosa layer. Neither lesion 
displayed lymphovascular invasion. The resection margins 
of  both lesions were tumor-free. Since the LELC lesion 
showed deep submucosal invasion (1800 μm), the patient 
underwent total gastrectomy following ESD. No residual 
tumor or LN metastasis was observed in the surgical 
specimen after completion of  the surgical treatment. In 
addition, no signs of  recurrence were detected during the 
first 48 mo of  follow-up post gastrectomy.

Case 2 
A 65-year-old man was referred to our hospital due to an 
incidentally found early GC on screening EGD. A second 
EGD performed in our hospital revealed slightly elevated 
2.0 and 1.0 cm large lesions in the LB (Figure 2A) and 
mid body (MB) of  the stomach, respectively. Analysis 
of  specimens collected by forceps biopsy of  the LB and 
MB lesions enabled classification of  the two lesions as 
a moderately differentiated adenocarcinoma and a high-
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Figure 1  Endoscopic and pathological features of early 
lymphoepithelioma-like gastric carcinoma treated by 
endoscopic submucosal dissection (Case 1). A: White 
light endoscopy image shows early lymphoepithelioma-like 
gastric carcinoma (LELC) with surface hyperemia; B: Im-
age of the same sample after treatment with indigocarmine 
dye; C: Photomicrograph of LELC shows dense lymphocytic 
infiltration and a pushing margin (HE, × 50); D: Photomi-
crograph of Epstein-Barr virus-encoded RNA detected by in 
situ hybridization (× 50). Note the positive staining localized 
specifically to the nuclei of tumor cells, while no signal can 
be seen in the lymphocytes. 
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grade dysplasia, respectively. A similar pathological review 
of  the background mucosa identified the presence of  
chronic atrophic gastritis and H. pylori infection. CT scan 
of  the abdomen detected no definite enlargement of  the 
LNs. ESD was thus performed on both lesions en bloc, 
and ESD specimens were further examined. Consequent-
ly, the LB lesion was described as a mixture of  a 1.8 cm 
large well-differentiated adenocarcinoma within the mu-
cosa layer, and a 0.6 cm large EBV-associated LELC with 
submucosal invasion of  up to 1800 μm (Figure 2C and D). 
The MB lesion was characterized as a 0.8 cm large high-
grade dysplasia. Neither lesion displayed lymphovascular 
invasion. The resection margins of  both lesions were 
tumor-free. To treat the deep submucosal invasion of  the 
LELC tumor, an additional radical surgery accompanied 
by LN dissection was recommended. However, the pa-
tient refused to undergo another operation, but requested 
medical follow-up. During the 32 mo of  follow-up after 
ESD, no signs of  local recurrence or distant metastases 
were found. 

Case 3 
A 74-year-old man underwent EGD as part of  a routine 
check-up. A 1.5 cm large, slightly elevated lesion with 
central dimpling was detected in the LB of  the stomach. 
The lesion was covered with normal-looking mucosa and 
mimicked a subepithelial tumor (Figure 3A). Endoscopic 
ultrasound (EUS) revealed a homogeneous hypoechoic 
lesion growing from the muscularis mucosa layer, which 
also seemed to invade into the thickened submucosa 
(Figure 3B). Pathological examination of  specimens col-
lected by forceps biopsy identified a few markedly atypi-
cal cells in the submucosa, suggesting that the lesion 

could be an undifferentiated carcinoma. Chronic atrophic 
gastritis was found in the background mucosa. Unlike 
the previous cases, H. pylori infection was not detected. 
Results from the CT scan of  the abdomen were incon-
clusive. To obtain a definite pathological diagnosis, ESD 
was performed en bloc (Figure 3C). Analysis of  the ESD 
specimen showed a 1.8 cm large EBV-positive LELC 
invading the submucosal layer to a depth of  2500 μm 
(Figure 3D-F). No lymphovascular invasion was detected. 
Resection margins of  the lesion were found to be tumor-
free. Due to the lesion’s deep submucosal invasion, an 
additional radical surgery along with LN dissection was 
recommended. However, the patient refused to undergo 
another operation, but did agree to medical follow-up. 
During this 28-mo period following ESD, neither EGD 
nor abdominal CT scan detected signs of  local recur-
rence or distant metastases. 

Case 4 
An 84-year-old man underwent EGD as part of  a regular 
check-up. He had received concurrent chemoradiother-
apy for treating a marginal zone B cell lymphoma of  the 
hard palate two years ago, and was in complete remission 
at the time of  the EGD. The EGD revealed a 1.5 cm 
large reddish and slightly depressed lesion in the cardia 
(Figure 4A and B), later characterized to be a moderately 
differentiated adenocarcinoma based upon examination 
of  specimens collected by forceps biopsy. Chronic atro-
phic gastritis, but no H. pylori infection, was detected in 
the background mucosa. Abdominal CT scan identified 
no definite enlargement of  the LNs. The patient was 
treated by ESD en bloc. Pathological analysis of  the ESD 
specimen indicated the lesion was a 2.2 cm large EBV-
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Figure 2  Endoscopic and pathological features of 
early lymphoepithelioma-like gastric carcinoma 
treated by endoscopic submucosal dissection (Case 
2). A: White light endoscopy image shows a slightly 
elevated lesion with surface hyperemia; B: Appearance 
of the iatrogenic ulcer after ESD; C: Photomicrograph 
of lymphoepithelioma-like gastric carcinoma showing 
a dense infiltration of lymphocytes in the tumor stroma 
(HE, × 50); D: In situ hybridization of Epstein-Barr virus-
encoded RNA in carcinoma cells (× 50).
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Figure 3  Endoscopic and pathological features of early lymphoepithelioma-like gastric carcinoma (mimicking a subepithelial tumor) treated by endoscopic 
submucosal dissection (Case 3). A: White light endoscopy image shows early lymphoepithelioma-like gastric carcinoma (LELC) mimicking a subepithelial tumor; B: En-
doscopic ultrasound image shows a homogeneous hypoechoic lesion growing from the muscularis mucosa. Invasion of this lesion into the thickened submucosa layer can 
also be seen; C: Appearance of the iatrogenic ulcer after endoscopic submucosal dissection; D: Photomicrograph of LELC shows a dense infiltration of lymphocytes in the 
tumor stroma (HE, × 50); E: Nests of tumor cells separated by a dense infiltration of lymphocytes (HE, × 400); F: In situ hybridization of Epstein-Barr virus-encoded RNA 
in carcinoma cells (× 50).

Figure 4  Endoscopic and pathological features 
of early lymphoepithelioma-like gastric carci-
noma treated by endoscopic submucosal dis-
section (Case 4). A: White light endoscopy image 
shows a reddish and slightly depressed lesion in 
the cardia; B: Image of the same sample after treat-
ment with indigocarmine dye; C: Photomicrograph 
of lymphoepithelioma-like gastric carcinoma shows 
dense lymphocytic infiltration and a pushing margin 
(HE, × 4); D: Photomicrograph of Epstein-Barr virus 
(EBV)-encoded RNA detected by in situ hybridiza-
tion (× 50). 
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associated LELC, with submucosal invasion of  up to 
2300 μm (Figure 4C and D). While lymphovascular inva-
sion was not observed, the deep resection margin of  the 
lesion was found to be invaded by tumor cells; the pres-
ence of  a marked cautery artifact was also noted. Hence, 
an additional gastrectomy procedure was considered. 
However, the patient’s old age and poor pulmonary func-
tion (with forced expiratory volume of  1.09 L) compli-
cated the radical surgery option, and after consulting with 
the patient the approach was decided against. Instead, the 
patient was closely monitored by EGDs and abdominal 
CT scans. During the 27 mo of  follow-up after ESD, no 
signs of  local recurrence or distant metastases were de-
tected.

DISCUSSION
ESD is an effective therapeutic strategy for early GC, and 
is recognized as the preferred method of  treatment in 
selected cases. Studies have demonstrated that the en bloc 
resection rate of  ESD is greater than 90%, regardless of  
tumor size, and that the long-term survival rate following 
ESD is comparable to that of  radical gastrectomy. The 
reported rates of  postoperative bleeding and perforation 
range from 3.4%-7.6% and 1.0%-6.1%, respectively[6]. 
Few studies to date have examined the long-term out-
comes of  ESD treatment of  early LELC[7,8]; among these, 
detailed pathological features of  LELC have been de-
scribed in only one case report. Lee et al[8] reported a case 
of  EBV-associated LELC with submucosal invasion of  
up to 1538 μm, which was completely resected by ESD. 
No additional radical surgery was performed. During 24 
mo of  follow-up using EGD no local recurrence was 
detected. Our own cases of  EBV-positive LELCs also 
showed favorable long-term outcomes following ESD, 
despite deep submucosal invasion of  more than 500 μm. 
This favorable prognosis may be related to a lower pro-
pensity of  EBV-associated GC to invade adjacent LNs, 
perhaps due to the immune response mounted against 
EBV proteins expressed by tumor cells[5]. LELC is char-
acterized by a dense infiltration of  lymphocytes in the 
tumor stroma. This high degree of  infiltration could be an-
other reason for the favorable prognosis. Song et al[3] report-
ed that patients with EBV-associated LELC or GC ac-
companied by a Crohn’s disease-like lymphocyte reaction 
show significantly longer overall and disease-free survival 
following radical surgery than those with EBV-positive 
conventional adenocarcinoma. This in turn strongly sug-
gests the importance of  the host’s inflammatory response 
in determining the prognosis of  EBV-associated GC. Na-
kamura et al[4] also reported that the 5-year overall survival 
rate following surgical treatment is significantly higher in 
patients diagnosed with LELC (84%) compared to those 
with conventional adenocarcinoma (58%).

The endoscopic features of  LELC have not been well 
described. Several studies have reported cases of  LELC 
histology mimicking features of  subepithelial tumors[7,9,10]. 
Although rare, these studies have demonstrated the ex-
istence of  hypoechoic lesion in the submucosa and the 

muscularis mucosa. This hypoechoic lesion might corres-
pond to the lymphoid stroma composed of  carcinoma 
cells and infiltrating lymphocytes. Results from EUS 
of  Case 3 in our study corroborated the above findings 
(Figure 3B). Because of  the dense lymphocytic aggrega-
tions and scattered foci of  subepithelial neoplastic cells in 
LELC cases mimicking subepithelial tumors, pathological 
diagnosis of  cancer using direct tissue sampling methods, 
such as fine needle aspiration is challenging. Therefore, 
ESD should be considered as a tool for a definite diag-
nosis and appropriate management of  lesions if  a lesion 
with endoscopic features of  subepithelial tumor shows 
atypical cells in forceps biopsy specimen and above-
mentioned findings in EUS.

In summary, our case series shows that ESD treat-
ment of  EBV-associated early LELC might have favor-
able long-term outcomes, despite deep submucosal 
invasion of  tumor cells. Therefore, a conservative 
management strategy without additional surgery might 
be considered for EBV-positive early LELC with sub-
mucosal invasion treated by ESD, especially in patients 
with severe comorbidity or high operative risk. To en-
able conservative management, intensive medical follow-
up should be performed using EGDs and abdominal 
CT scans. One shortcoming of  this report is the limited 
number of  cases; to confirm our findings, data from a 
larger number of  case studies needs to be collected and 
analyzed. 

COMMENTS
Case characteristics
Only one patient underwent esophagogastroduodenoscopy (EGD) to diagnose 
the cause of poor oral intake; the other three patients underwent EGD as part 
of a routine check-up, and did not display any symptoms requiring examination.
Clinical diagnosis
Since three of the patients were asymptomatic and only one patient complained 
of a non-specific symptom, clinical diagnosis of prior to endoscopic submucosal 
dissection (ESD) was difficult. 
Differential diagnosis
From EGD findings, early gastric cancer (GC) was diagnosed in three cases; 
the fourth patient was suspected to have a subepithelial tumor.
Laboratory diagnosis
From the examination of specimens collected by forceps biopsy, three cases 
were diagnosed as moderately differentiated adenocarcinomas and one was 
described as a condition with few markedly atypical cells in the submucosa.
Imaging diagnosis
No definite enlargement of the lymph nodes was detected in any of the four 
cases, according to CT scanning of the abdomen.
Pathological diagnosis
Pathological examination of ESD specimens revealed dense lymphocytic in-
filtration in the tumor stroma. In situ hybridization detected Epstein-Barr virus 
(EBV)-encoded RNA in carcinoma cells.
Treatment 
ESD was successfully performed en bloc for all four cases.
Term explanation 
LELC is a rare variant of GC characterized by a dense infiltration of lympho-
cytes in the tumor stroma.
Experiences and lessons
The case series shows that ESD treatment of EBV-associated early LELC 
might have favorable long-term outcomes, despite deep submucosal invasion 
of tumor cells. 

 COMMENTS
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Peer review
This report will help other clinicians in determining the prognosis of early LELC 
with deep submucosal invasion following an ESD treatment. To confirm the find-
ings reported here, information from more case studies needs to be collected 
and analyzed. 
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