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Case Report
Epstein-Barr virus associated lymphoepithelial  
carcinoma of the esophagus
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Abstract: Lymphoepithelial carcinoma (LEC), also called lymphoepithelioma-like carcinoma, is defined as an undif-
ferentiated carcinoma or poorly differentiated squamous cell carcinoma, accompanied by a prominent reactive 
lymphoplasmacytic infiltrate. LEC can occur in many organs, but is most common in head and neck regions includ-
ing pharynx. LEC may be associated with Epstein-Barr virus (EBV) infection. LEC of the esophagus is extremely rare; 
only nine cases have been reported. A 79-year-old man presented epigastralgia and dysphagia. A blood laboratory 
test showed no significant findings. He was a hepatitis C virus healthy carrier. Tumor markers of CEA and SCC were 
normal. Upper gastrointestinal endoscopy showed a tumor in the lower esophagus. Biopsies were taken, and they 
identified malignant epithelioid cells and heavy infiltration of mature lymphocytes. The epithelioid cells showed large 
size, nuclear atypia, mitotic figure, hyperchromasia, and increased nucleo-cytoplasmic ratio. The lymphocytes were 
free from atypia. Immunohistochemically, the epithelioid cells were positive for cytokeratin (CK) AE1/3, CK CAM5.2, 
CK WSS, CK MNF16, CK KL1, CK5/6, CK7, CK8, CK14, CK18, CK19, p53, and Ki-67 (labeling=27%). They were 
negative for CK34BE12, CK20, p63, CEA, CA19-9, NSE, synaptophysin, CD56, chromogranin, KIT (CD117), desmin, 
vimentin, MUC apomucins, and several leukocytic markers. The epithelioid cells were positive for EBV associated 
molecules including EBV-encoded nuclear antigen2 (EBNA2), EBV latent membrane protein-1 (LMP-1), and EBV 
early RNAs (EBER). The lymphocytes were positive for CD45 and vimentin, and were composed of B-cells positive for 
CD20, CD79α, bcl-2, and CD10, T-cells positive for CD3 and CD45RO, NK-cells positive for CD56, and plasma cells 
positive for CD38, CD138, CD79α, κ-chain, and λ-chain. No light chain restriction was seen. Most of the lymphocytes 
were B and T-cells, and NK-cells and plasma cells were very scant. The lymphoplasma cells were reactive cells, 
because of no atypia and also because no p53 and very low Ki-67 labeling (3%). The lymphocytes were negative 
for CD21 and other antigens such as CKs and EMA. The pathological diagnosis was primary LEC of the esophagus. 
Imaging techniques revealed lymph nodes metastasis of the perigastric and periaortic regions, but identified no 
other tumors in the body. The patient was inoperative, and was treated by chemoradiation. The esophageal LEC and 
lymph nodes metastases were markedly reduced in size. 
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Introduction 

Lymphoepithelial carcinoma (LEC), previously 
called lymphoepithelioma-like carcinoma, is 
defined as an undifferentiated carcinoma or 
poorly differentiated squamous cell carcinoma, 
accompanied by a prominent non-neoplastic 
reactive lymphoplasmacytic infiltrate [1-4] The 
morphological features are indistinguishable 
from those examples of nasopharyngeal non-
keratinizing carcinoma with a rich lymphoplas-
macytic infiltrates [1-5]. Nasopharyngeal carci-
noma is defined as a carcinoma arising in the 
nasopharyngeal mucosa that shows light 

microscopic or ultrastructural evidence of squa-
mous differentiation [5]. It encompasses squa-
mous cell carcinoma non-keratinizing carcino-
ma (differentiated or undifferentiated) and 
basaloid squamous cell carcinoma. 
Adenocarcinoma and salivary gland-type carci-
noma are excluded [5]. However, most of the 
nasopharyngeal carcinoma shows morphologi-
cal features of LEC [5], and it seems that LEC 
occurring in the nasopharyngeal regions is 
called nasopharyngeal carcinoma. 

LEC and nasopharyngeal carcinoma most com-
monly develop in the head and neck regions 
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including nasopharynx, paranasal sinus, oral 
cavity, larynx, and salivary glands. LEC can also 
occur in many organs such as lung [6]. Stomach 
[7], skin [8], breast [9, 10], bile ducts [11], 
esophagus [12-20], and other many organs. 
Primary LEC of the esophagus is extremely rare; 
only nine cases have been reported in the world 
literature [12-20].

LEC and nasopharyngeal carcinoma may be 
associated with Epstein-Barr virus (EBV), 
although there are many controversies [21-25]. 
The association between LEC and EBV seems 
to be different in geographic areas, races, 
affected organs [1-25]. In general, association 
of LEC with EBV is strong in head and neck LEC, 
and relatively weak in LEC of other sites. 
Further, the association is strong in east Asia, 
and relatively weak in western countries.

Comprehensive immunohistochemical studies 
of LEC have rarely been performed. 
Immunoprofile of esophageal LEC have not 
been investigated [12-20].

The author herein reports a case of primary 
LEC of the esophagus with extensive immuno-
histochemical study and investigation of EBV.

Case report

A 79-year-old man presented epigastralgia and 
dysphagia. A blood laboratory test showed mild 
anemia (426 x 104 /μl, normal 450-550), ele-
vated blood urea nitrogen (BUN) (23 mg/dl, nor-

mal 8-20), and elevated creatinine (1.31 mg/dl, 
normal 0.4-1.2). He was a hepatitis C virus 
healthy carrier. The serum liver enzymes such 
as ALT and AST and ductal enzymes such as 
alkaline phosphatase and LDH were within nor-
mal limits. The tumor markers were within nor-
mal ranges (CEA, 2.0 ng/ml normal 0-5.0: SCC, 
0.6 ng/ml normal 0-1.5). Upper gastrointestinal 
endoscopy was performed because the symp-
toms are related to gastrointestinal tract. The 
endoscopy showed a projected type 1 tumor 
measuring 3 x 3 x 2 cm in the lower esophagus 
(Figure 1). The endoscopic features were some-
what similar to those of the submucosal tumor 
(Figure 1).

Biopsies were taken, and they identified malig-
nant epithelioid cells and heavy infiltration of 
mature lymphocytes (Figure 2A-D). The atypi-
cal epithelioid cells and lymphocytes were 
mainly located in the subepithelial areas (Figure 
1A). The epithelioid cells showed large size, 
nuclear atypia, mitotic figure, hyperchromasia, 
and increased nucleo-cytoplasmic ratio (Figure 
2B-D). Some epithelioid cells had clear cyto-
plasm (Figure 2C and 2D). The lymphocytes 
were completely free from atypia (Figure 2B-D). 

Periodic acid Schiff (PAS), Alcian blue (AB) at 
pH2.5, mucicarmine, and combined periodic 
acid-Schiff (d-PAS) reaction with diastase diges-
tion and AB at pH2.5 (d-PAS/AB) were per-
formed to detect glycogen and mucins. An 
immunohistochemical study was performed 
with the use of Dako Envision method (Dako 
Corp, Glostrup, Denmark), as previously 
described [26-40].

The histochemical stains revealed a small 
amount of glycogen in the tumor epithelioid 
cells. PAS showed a small amount of glycogen 
in the cytoplasm of tumor epithelioid cells. 
Mucicarmine, d-PAS, AB at pH2.5, d-PAS/AB 
showed no mucins in the tumor cells. 

Immunohistochemically, the malignant epitheli-
oid cells were positive for cytokeratin (CK) 
AE1/3 (Figure 3A), CK CAM5.2, CK WSS, CK 
MNF16, CK KL1, CK5/6, CK7 (Figure 3B), CK8 
(Figure 3C), CK14, CK18 (Figure 3D), CK19, 
p53 (Figure 3E), and Ki-67 (labeling=27%) 
(Figure 3F). They were negative for CK34BE12, 
CK20, p63, CEA, CA19-9, NSE, synaptophysin, 
CD56, chromogranin, KIT (CD117), desmin, 
vimentin, MUC1, MUC2, MUC5AC, MUC6, 

Figure 1. Endoscopy of the esophagus. A type I el-
evated tumor measuring 3 x 3 x 2 cm is seen in the 
lower esophagus. 
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CD45, CD20, CD79α, CD3, CD45 RO, CD10, 
bcl-2, CD38, CD138, κ-chain, and λ-chain.

The malignant epithelioid cells were positive for 
EBV associated molecules including EBV-
encoded nuclear antigen2 (EBNA2), EBV latent 
membrane protein-1 (LMP-1) (Figure 4A), and 
EBV early RNAs (EBER) (Figure 4B).

The lymphocytes were positive for CD45 (Figure 
5A) and vimentin, and were composed of 
B-cells positive for CD20 (Figure 5B), CD79α, 
bcl-2, and CD10, T-cells positive for CD3 (Figure 
5C) and CD45RO, NK-cells positive for CD56 
(Figure 5D), and plasma cells positive for CD38, 
CD138 (Figure 5E), CD79α, κ-chain, and 
λ-chain. No light chain restriction was seen. 
Most of the lymphocytes were B and T-cells, 

and NK-cells and plasma cells were very scant. 
The lymphoplasma cells were reactive cells, 
because of no atypia and also because no p53 
and very low Ki-67 labeling (3%) (Figure 3F). 
The lymphocytes were negative for CD21, and 
were also negative for other antigens (CK 
AE1/3, CK CAM5.2, CK WSS, CK MNF16, CK 
KL1, CK34BE12, CK5/6, CK7, CK8, CK14, 
CK18, CK19, CK20, EMA, p63, CEA, CA19-9, 
NSE, synaptophysin, CD56, chromogranin, KIT 
(CD117), desmin, p53, MUC1, MUC2, MUC5AC 
and MUC6). 

The pathological diagnosis of primary LEC of 
the esophagus associated with EBV was made 
by the author. Imaging techniques revealed 
lymph nodes metastasis of the perigastric and 
periaortic regions, but identified no other 

Figure 2. Histological features of the tumor. A: Low power view. The tumor is largely located under the squamous 
epithelium of the esophagus. The presence of lymphoid tissue and scattered atypical cells are vaguely seen. HE; 
x40. B: Medium power view of the esophageal tumor. The tumor is composed of mature lymphocytes and atypi-
cal cells. In this area and magnification, the characteristics of atypical cells are unclear. Some atypical cells have 
clear cytoplasm. The atypical cells are epithelioid and also lymphocytoid. Distinction between carcinoma and lym-
phoma is unclear. HE; x200. C, D: High power view. The atypical cells show epithelioid features. No differentiation is 
seen. They show hyperchromatic nuclei, increased nucleocytoplasmic ratio, distinct nucleoli, mitosis, and apoptosis. 
Some atypical cells have clear cytoplasm. In contrast, the lymphocytes are mature, and free from atypia. HE; x400.
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tumors in the body. The patient was inopera-
tive, and was treated by chemoradiation. The 
esophageal LEC and lymph nodes metastases 
were markedly reduced in size. 

Discussion

In the present case, tumor formations were 
seen only in the esophagus and several lymph 
nodes. The largest is the esophageal tumor. In 
addition, the esophageal tumor took the shape 

of primary esophageal malignancy. Thus, the 
present case is a primary esophageal tumor. 

Histologically, the tumor was composed of 
malignant epithelioid cells and mature lym-
phoid cells. The epithelioid cells showed cellu-
lar atypia including hyperchromatic nuclei, 
increased nucleus-cytoplasmic ratio, mitotic 
figures, and prominent nucleoli. These features 
are highly suggestive of malignant nature. In 
addition, the epithelioid cells showed promi-

Figure 3. Immunohistochemical findings of the primary esophageal lymphoepithelial carcinoma. The epithelioid 
atypical cells are positive for CK AE1/3 (A), CK7 (B), CK8 (C), CK18 (D), p53 (E), and Ki-67 (labeling=27%) (F). Im-
munostaining. A-D: x200. E; x400. F; x100.

Figure 4. Expression of Epstein-Barr virus (EBV) associated molecules in esophageal lymphoepithelial carcinoma. 
The malignant epithelioid cells are positive for EBV latent membrane protein-1(LMP-1) (A) and EBV early RNAs 
(EBER) (B, center and right). Immunostaining and in situ hybridization; x200.
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nent p53 expression and high Ki-67 labeling 
index (27%). Taken together, the epithelioid 
cells are definitely malignant cells. The malig-
nant epithelioid showed immunoreactive epi-
thelial markers such as CKs. From these overall 
findings, it is concluded that the epithelioid 
cells are carcinoma cells. The carcinoma cells 
did not show any differentiations histologically. 
Therefore, the carcinoma cells are undifferenti-
ated carcinoma cells. No differentiations into 
squamous cell carcinoma or adenocarcinoma 
were seen. Taken together, it is concluded that 
the carcinoma cells are undifferentiated carci-
noma cells. The lymphoid cells consisted of 
mature lymphoplasmacyte, and showed no 
atypia. Immunohistochemically, the lympho-
cytes were composed of various types of lym-
phocytes, and showed no p53 expression and 
low Ki-67 labeling index (3%). From these over-
all examination, it can be concluded that the 
lymphocytes are not tumor cells but are reac-
tive non-neoplastic lymphocytes. LEC is defined 
as an undifferentiated carcinoma or poorly dif-
ferentiated squamous cell carcinoma, accom-
panied by a prominent non-neoplastic reactive 
lymphoplasmacytic infiltrate [1-4]. The present 
case fulfills the criteria of LEC. Thus, the pres-
ent primary esophageal tumor is primary LEC of 
the esophagus. 

The cell origin of LEC is unclear [1-25]. In the 
present case, the endoscopic features resem-
bled submucosal tumor. In addition, the biop-
sies showed that LEC cells were largely located 

in the subepithelial areas. The LEC in the pres-
ent case may be derived from the surface squa-
mous epithelia, but the current these finding 
may also suggest that the current LEC had aris-
en from the esophageal glands. More studies 
are required to elucidate histogenesis and 
pathogenesis of LEC of various organs.

In the present case, several mucin stains were 
performed, because the carcinoma cells occa-
sionally had clear cytoplasm. It was found that 
there were no mucins in the tumor cells in his-
tochemical staining of mucicarmine, AB at 
pH2.5, d-PAS, and d-PAS/AB. PAS showed gly-
cogen in the cytoplasm of tumor epithelioid 
cells. Therefore, the clearness of the cytoplasm 
of the some tumor cells is thought to be due to 
glycogen. These findings also indicate that the 
tumor cells are not poorly cohesive signet-ring 
cell carcinoma-like cells seen in various organs 
[26-36].

There have been no comprehensive immuno-
histochemical studies of LEC of various loca-
tions, to the best of the author’s knowledge. 
The present case employed an immunohisto-
chemical study using many antibodies. The 
cytokeratin profile of the epithelioid cells of the 
present case was CK AE1/3 +, CK CAM5.2 +, 
CK WSS +, CK MNF16 +, CK KL1 +, CK5/6 +, 
CK7 +, CK8 +, CK14 +, CK18 +, CK19 +, 
CK34BE12 -, and CK20 -. It was shown that the 
CK profiles of various carcinomas is not limited, 
but shows diverse different patterns of CK in a 

Figure 5. Immunohistochemical find-
ings of mature lymphoplasmacytic 
cells in esophageal lymphoepithelio-
ma. The mature lymphocytes are pos-
itive for CD45 (A), CD20 (B), CD3 (C), 
CD56 (D), and CD138 (E). Expression 
of CD45, CD20 and CD3 are broad, 
while expression of CD56 and CD138 
is only focal. Immunostaining, x200.
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given tumor [26-36]. The CK7+/CK20- pattern 
in the current case is compatible with esopha-
geal primary [41]. The positive CKs in the epi-
thelioid cells of the current LEC also definitely 
conclude that the epithelioid cells of the cur-
rent tumor are epithelial cells. In addition, p53 
was positive and Ki-67 showed a high labeling 
index (27%) in the epithelioid cells, suggesting 
that the epithelioid cells are carcinoma cells. 
The negative immunoreactions of CEA, CA19-9, 
MUC1, MUC2, MUC5AC and MUC6, all of which 
are adenocarcinoma-related molecules, in the 
epithelioid cells suggest that the epithelioid 
cells shows no adenocarcinomatous differenti-
ation. The negative reactions of high molecular 
weight CK34BE12 and p63, both of which are 
molecules of squamous cell epithelium, in the 
epithelioid cells of the present NEC suggest 
that the epithelioid carcinoma cells of the pres-
ent LEC shows no squamous differentiation. 
The negative reactions of NSE, synaptophysin, 
CD56, chromogranin, KIT, desmin, vimentin in 
the epithelioid cells shows that the current 
tumor cells shows no endocrine differentiation. 
Thus, the present tumor is not neuroendocrine 
carcinoma. The negative desmin and vimentin 
in the epithelioid cells indicate that the carci-
noma cells of the present LEC show no mesen-
chymal and muscular differentiation. The nega-
tive reactions of CD45, CD20, CD79α, CD3, 
CD45 RO, CD10, bcl-2, CD38, CD138, κ-chain 
and λ-chain definitely indicate that the tumor is 
not malignant lymphoma including anaplastic 
large cell lymphoma, which is histologically very 
similar to undifferentiated carcinoma. 

It is thought that the lymphoplasmacytes in LEC 
and nasopharyngeal carcinoma are of reactive 
and non-neoplastic characteristics. However, 
there have been no comprehensive immunohis-
tochemical studies have been performed in the 
lymphocytes element of LEC. In the current 
case, it was found that the lymphocytes of LEC 
were composed of various lymphocytes sub-
populations; B-cells positive for CD20, CD79α, 
bcl-2, and CD10, T-cells positive for CD3 and 
CD45RO, NK-cells positive for CD56, and plas-
ma cells positive for CD38, CD138, CD79α, 
κ-chain, and λ-chain. Most of the lymphocytes 
in the current LEC were B and T-cells, and 
NK-cells and plasma cells were very scant. The 
lymphoplasma cells were reactive cells, 
because of no atypia and also because no p53 
and very low Ki-67 labeling (3%). The lympho-
cytes were negative for CD21, and were also 

negative for other various antigens examined. 
The heterogeneity of lymphocytes, absence of 
histological atypia, absent p53, very low Ki-67 
labeling (3%), and no light chain restriction in 
the lymphoid cells element in the present LEC 
certainly demonstrate that the lymphoid ele-
ment of LEC is a reactive and non-neoplastic 
lymphoid component. It is concluded that these 
lymphocytes in LEC are not tumor cells of LEC 
but may be lymphocytes accumulating around 
the carcinoma cells, in which the lymphocytes 
may functions as mediator cells of tumor 
immunology.

LEC of various organs may be associated with 
EBV [1-11, 21-25]. However, there are many 
controversies about the association. Some 
authors showed positive association [1-5, 7, 
20, 22, 24, 25], while other authors negative 
association [8-11, 21, 23]. In the gastrointesti-
nal tract, association between LEC and EBV 
have been reported to be positive in the stom-
ach [7, 20], esophagus [14, 20], and intrahe-
patic bile ducts [11]. Recently association of 
LEC and human papilloma virus (HPV) has been 
described [10]. The association status between 
LEC and EBV is different among organs involved, 
geographical locations, and races [1-11, 21-25]. 
This association is high in LEC of head and 
neck including nasopharyngeal carcinoma 
[1-5], but it is relatively weak in LEC of other 
organs [1-11, 21-25]. The association of LEC 
and HBV is prevalent in East Asia [1-5]. The 
association is strong in Mongoloids but not 
strong in Caucasians [1-5]. Much more studies 
of this association remain to be elucidated.

The LEC of the esophagus is extremely rare; 
only nine cases have been reported in the world 
literature [12-20]. All are case reports [12-20]. 
The present case is the tenth case of primary 
LEC in the esophagus in the world. There have 
been no comprehensive immunohistochemical 
studies of primary esophageal LEC. The pres-
ent study performed a relatively extensive 
immunohistochemical study using a large bat-
tery of antibodies. This is the first case of immu-
nohistochemical findings in esophageal LEC. 
With regard to the association of esophageal 
LEC and EBV, there are two important case 
reports of esophageal LEC. The association 
was found in the reports of Chen et al [14] and 
Mori et al [20]. The present report is the third 
case with positive association between esoph-
ageal LEC and EBV. Of particular importance is 
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that all the three cases that investigated EBV 
status in esophageal LEC detected the associa-
tion of LEC and EBV. Thus the association is 
100%, though the number is very small. It can 
be concluded that esophageal LEC is frequently 
related to EBV infection.

In summary, the author reported a case of EBV 
associated primary esophageal LEC. This case 
is very rare, and is the tenth report of primary 
esophageal LEC in the world literature. An 
extensive histochemical and immunohisto-
chemical studies were performed. 
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