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Abstract: Lymphoepithelioma-like carcinoma (LELC) of salivary glands is a rare kind tumor. In this study, the authors
evaluated 21 patients with LELC of salivary glands who had long-term follow-up. Clinical characteristics, Epstein-
Barr virus (EBV) infection, immunohistochemical features, oncoprotein expression, treatments, and outcomes were
analyzed. All patients were Chinese. Their ages ranged from 20 to 73 years. All tumors showed the typical syncytial
growth pattern of undifferentiated epithelial cells with a significant lymphocyte reaction. All of patients were found
by in situ hybridization to have the EBV genome. All tumors showed positive immunostaining of AE1/AE3, CK5/6
and p63. Nearly all cases had bcl-2 oncoprotein expression, but the detection rate of p53, and c-erb B-2 expression
was extremely low. LELC of salivary glands is a distinct entity of salivary cancer. LELC of salivary glands can receive

multimodality treatment and has a better prognosis similar to that of nasopharyngeal carcinoma.
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Introduction

Primary lymphoepithelioma-like carcinoma (LE-
LC) of salivary glands is a rare kind of tumor
with morphologic features similar to undifferen-
tiated nasopharyngeal carcinoma (NPC) and
most of the cases have been reported in South
Chinese and Eskimos [1, 2]. It involves mainly
the parotid gland. Begin et al. first reported pri-
mary LELC in 1987 and observed that it is an
Epstein-Barr virus (EBV)-associated carcinoma
[3]. The following reports found that LELC had
occurred in various organs such as thymus [4],
skin [5], stomach [6], urinary bladder [7], lung
[8], uterine cervix [9], endometrium [10], and
so on. Epstein-Barr virus (EBV) has also been
implicated to be closely association to the
pathogenesis of LELC of some organs [2].

In this study we contributed 21 cases of prima-
ry LELCs of salivary glands and most of these
patients had follow-up data. The objective of
this study was to analyze the clinical character-
istics, immunohistochemical profiles, treat-
ments, and prognosis of primary LELCs of sali-
vary glands.

Materials and methods
Patients

From the databases of the Pathology Divisions
at the first people’s hospital of Changzhou,
China, 21 cases of lymphoepithelioma-like car-
cinomas of salivary glands recorded over an
8-year period (January 2006 through December
2013) were collected retrospectively. The tu-
mors were reviewed on the basis of H&E mor-
phology according to the 2013 World Health
Organization (WHO) criteria by 2 experienced
pathologists in salivary gland tumor. We exclud-
ed undifferentiated carcinomas without dense
lymphoid infiltrates and Epstein-Barr virus
(EBV)-encoded RNA (EBER) staining in our stu-
dy. All patients underwent endoscopic examina-
tion of the nasopharynx and systemic work-up
to rule out metastatic LELC from the nasophar-
ynx and other body sites.

Clinical data were collected from patients’ med-
ical records and analyzed in conjunction with
gross and microscopic findings. Pathologic or
clinical staging were performed according to
the International Union Against Cancer (UICC),
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Table 1. Clinical features of lymphoepithelioma-like carcinoma of the salivary glands

Clinicopathologic features of lymphoepithelioma-like carcinoma

Case Sex/age Clinical presentation Treatment  Clinical stage Recurrence Outcome

1 M/40 Parotid gland Surgery, RT, CT  T3N1MO None AWD 15 m
2 F/57 Parotid gland Surgery, RT T2NOMO None AWD 15 m
3 F/30 Parotid gland Surgery, RT T4aNOMO None AWD 16 m
4 F/64 Parotid gland Surgery, RT, CT  T2NOMO None AWD 38 m
5 M/63 Parotid gland Surgery, RT TAN2MO None AWD 56 m
6 M/73 Parotid gland Surgery, RT T2NOMO Local (20 m postoperation) AWD 63 m
7 M/59 Parotid gland Surgery, RT T2NOMO None AWD 67 m
8 M/54 Parotid gland Surgery, RT,CT  T2N1MO None AWD 74 m
9 F/41 Parotid gland Surgery, RT T2NOMO None AWD 90 m
10 M/66 Submandibular gland Surgery, RT, CT  T2N2MO None AWD49 m

11 M/52 Submandibular gland  Surgery, RT T2N1MO None AWD 54 m
12 M/39 Submandibular gland  Surgery, RT T2NOMO None AWD 66 m
13 M/55 Parotid gland Surgery, RT, CT  T3N2bMO  Liver (14 m postoperation) DOD 38 m
14 M/43 Parotid gland Surgery, RT T2NOMO None AWD 18 m
15 F/50 Parotid gland Surgery, RT,CT  T2N2MO None AWD 25 m
16 M/32 Parotid gland Surgery, RT TANOMO None AWD 37 m
17 M/20 Parotid gland Surgery, RT,CT  T3N1MO Liver (9 m postoperation) DOD 65 m
18 F/30 Submandibular gland Surgery, RT,CT  T2N1MO None AWD 113 m
19 M/43 Parotid gland Surgery, RT T2NOMO NA NA

20 F/38 Parotid gland Surgery, RT TANOMO NA NA

21 M/32 Parotid gland Surgery, RT TANOMO NA NA

M, male; F, Female; RT, radiotherapy; CT, chemotherapy; AWD, alive with disease; DOD, died of disease; NA, not available; m,

month.

which is based on tumor size (defined as the
largest diameter) and the presence of lymph
node or distant metastases. Clinical follow-ups
were conducted through direct contact with
patients or through their physicians.

In situ hybridization of EBV-related RNAs

The presence of EBV was examined by in situ
hybridization using digoxigenin-labeled 30-base
oligonucleotide probes targeted to EBER-1, as
previously described [11]. Paraffin sections
were deparaffinized, rehydrated, treated with
proteinase K for 15 minutes at 37°C, and acet-
ylated with 0.25% acetic acid in 0.1 mol/L tri-
ethanolamide, followed by prehybridization at
42°C for 1 hour. The sections were hybridiza-
tion with the digoxigenin-labeled oligonucle-
otide probe at 42°C overnight. The slides were
then washed in sodium chloride and sodium
citrate and then incubated with antidigoxigenin
antibody (Boehringer Mannheim, Biochemica,
Germany) for 3 hours at room temperature. The
signals were developed by the nitroblue tetra-
zolium chloride and X-phosphate (Boehringer
digoxigenin kit) after washing and counter-
stained with nuclear fast red. A positive reac-
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tion was characterized by dark yellow coloration
within the nucleus. A known EBV positive NPC
and EBV-negative parotid tissue was included
as positive and negative controls in each
hybridization experiment.

Immunohistochemical staining

Immunohistochemical analysis was performed
on 5-um thick, formalin-fixed, paraffin-embed-
ded tissue sections of each case and all slides
were stained on a BENCHMARK Autostainer
with the EnVision detection system. Monoclonal
antibodies were used against AE1/AE3 (ISO053,
1:100, DAKO), CK5/6 (D5/16B4, 1:50, Dako),
p63 (4A4, 1:200, Dako), bcl-2 (124, 1:50,
Dako), p53 (DO-7, 1:50, Dako), C-erb B-2 (10A7,
1:100, Novocastra), EGFR (H11, 1:200, Dako),
CD20 (B-LY1, 1:200, Dako), CD3 (LN10, 1:100,
Novocastra).

Results
Clinical features

The Clinical features of the 21 patients are tab-
ulated in Table 1. Their ages ranged from 20 to
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Figure 1. LELC is characterized by syncytial growth
pattern of tumor cells with large vesicular nuclei,
prominent nucleoli, and a heavy lymphocytic infiltra-
tion (hematoxylin and eosin x200).
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Figure 2. Positive EBER hybridization signals in the
nuclei of large undifferentiated neoplastic cells but
is absent in the surrounding lymphocytic infiltrate (in
situ hybridization x200).

73 years with a median age of 43 years and a
mean age of 47 years. Of the 21 Chinese
patients in this study, fourteen patients were
male and seven of them were female (M:F ratio
2:1). All patients had normal nasopharyngo-
scopic findings. Seventeen of the tumors were
located in the parotid gland and four in the sub-
mandibular gland. Most of the patients received
a multimodality treatment approach including
surgery, radiotherapy and (or) chemotherapy in
our series that resulted in encouraging results.
The follow up period ranged from 15 to 113
months and most patients were alive without
disease at the end of the follow up period,
except for two who died of liver metastasis nine
months and fourteen months after surgery. Two
patients who died both had lymph node metas-
tasis at the time of surgery. Case 6 developed a
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local recurrence 20 months after the initial sur-
gery; the recurrences were successfully treated
by a surgical resection and radiotherapy. The
patient is alive with no residual disease more
than three years after the last surgery.

Pathology

Grossly, the tumors were solitary, circum-
scribed or multinodular in all of the 21 resected
specimens. The cut surfaces were white or tan
and elastic with fish flesh appearance. Histo-
logically, all tumors had similar morphology and
were indistinguishable from lymphoepithelioma
of the nasopharynx. The tumors showed either
lobular or diffuse growth pattern and were ch-
aracterized by a seemingly syncytial appear-
ance, large vesicular nuclei, prominent eosino-
philic nucleoli, and a heavy lymphocytic infiltra-
tion (Figure 1). They had predominantly push-
ing borders and grew in the form of anastomos-
ing smooth-contoured islands or a jigsaw puzzle
pattern appearance or in the form of diffuse
sheets. Definite squamous differentiation was
not seen. The prominent lymphoid reaction
consisted of mature lymphocytes often admi-
xed with plasma cells and histiocytes and with
or without neutrophils and eosinophils. The
tumor nests were infiltrated with lymphoid cells
and follicles with germinal centers were fre-
quently seen in the surrounding stroma.

In situ hybridization

In situ hybridization for EBER-1 showed strong
positive signals in all 21 cases of lymphoepi-
thelial carcinomas of the parotid and subman-
dibular glands studied. The EBER-1 RNA was
shown to be present in the nuclei of the large
tumor cells. All normal salivary glandular epi-
thelium and the accompanying lymphocytes
and plasma cells were negative (Figure 2).

Immunohistochemistry

All 21 (100%) cases of tumors were diffusely
and strongly positive for AE1/AE3 (Figure 3A)
and CK5/6 (Figure 3B) with staining of the cell
membrane and cytoplasm. Staining for p63
(Figure 3C) was strongly positive in 100%
(21/21) of cases, with positive nuclear staining
in > 20% of cells. A bcl-2 immunostaining (Fi-
gure 3D) was detected in 20 of 21 tumors and
the proportion of bcl-2-stained cells in these
cases varied from 20% to 90%. Staining for
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Figure 3. Immunoreactivity for AE1/AE3, CK5/6, p63 and bcl-2 in LELC (hematoxylin and eosin x200). A. IHC for
AE1/AE3 highlighting the epithelial component; B. IHC for CK5/6 highlighting the epithelial component; C. IHC for
p63, showing intense nuclear staining in the majority of the tumor cells; D. Bcl-2 immunostain showed diffuse posi-
tivity with strong intensity.

p53 was positive (> 10% of tumor cells) in 9%
(2/21) of cases. Staining of EGFR was 5%
(1/21) of cases and C-erb B-2 immunostaining
was negative. The accompanying lymphoid infil-
trate was positive for CD20 and CD3 in all
cases. Overall, the number of cells staining for
CD3 seemed to exceed those stained for CD20.

Discussion

Primary LELC of salivary glands is a rare and
clinicopathologically distinctive neoplasm. Over
the past 4 decades, < 150 cases have been
reported in the literature, and to our knowl-
edge, the cohort reported here is the largest to
date. Our experience supported the notion that
primary LELC of salivary gland was more preva-
lent in South Chinese and Eskimos. In our
study, there were 14 male patients and 7 fe-
male patients. The male/female ratio (2:1) was
different from the observation of Zhang et al.
(3:5) [12], but was consistent with the results
reported by Leung et al (7:3) [13]. The patients
range in age from 20 to 73 years (mean 47
years), which is similar to the reports of Zhang
et al and Leung et al. As reported previously
[12, 13], the parotid glands were more often
affected than the submandibular glands in our
series.

The diagnosis of LELC depends mainly on mor-
phologic characteristics, which exhibit well-cir-

7954

cumscribed nodules characterized by nests,
sheets, and cords of syncytial-like growth pat-
tern of anaplastic cells with prominent eosino-
philic nucleoli surrounded by moderate to heavy
lymphocyte infiltrates. Primary LELC of salivary
glands is histologically indistinguishable from
the prototypical nasopharyngeal lymphoepithe-
lioma, so the major differential diagnosis for
LELC of salivary glands is metastatic NPC. En-
doscopic examination and random biopsies of
nasopharynx, combined with computed tomog-
raphy is indicated in patients with salivary gland
LELC to exclude the possibility of a coexisting
NPC because in the latter situation different
treatment is required.

Because nasopharyngeal lymphoepithelioma
has been demonstrated to be strongly associ-
ated with EBV infection [14], the role of EBV in
LELC of salivary glands has also been investi-
gated [15]. At present the analysis of EBER in
situ hybridization is the most reliable, specific,
and highly sensitive method for latent EBV
detection in paraffin sections. The most abun-
dant transcription of EBER can be detected dur-
ing latent EBV infection. The secondary struc-
ture of EBER is very stable and the majority of
EBER are located within the nucleus where they
are conjugated with the cellular protein La [16].
In our study, all 21 patients had positive results
from in situ hybridization for EBER, indicating
latent EBV infection in the tumor cells and sug-
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gesting that EBV infection may be a factor influ-
encing the tumorigenesis of LELCs of salivary
glands.

All immunohistochemical staining in our study
was performed not to determine the diagnosis
of LELC but to help us define LELC. Our study
showed that the tumor cells were consistently
positive for AE1/AE3, CK5/6 and P63. This
immunostaining pattern was similar to that
reported for NPC [17] and indicates that LELC
of salivary gland originates from epithelial tis-
sue and belongs to the category of squamous
carcinoma.

Regulators of apoptosis may be cell-specific
and the first gene identified as part of the apop-
totic process was bcl-2. The bcl-2 gene is locat-
ed on chromosome, and it encodes for the
bcl-2 protein. Bcl-2 is unique among the proto-
oncogenes, as it is localized on the mitochon-
drial membranes and interferes with progr-
ammed cell death independently of its ability to
promote cell division. In our series, we found
that 20 of 21 cases showed positive bcl-2 im-
munostaining with moderate to strong intensi-
ty. Our result was consistent with the early re-
port which revealed that overproduction of
bcl-2 protein conferred a selective growth en-
hancement to the EBV-infected B cells [18].
Some studies showed that bcl-2 expression
might correlate with a better prognosis [19],
which seemed to be similar to our result.

Chang et al reported that only 17.4% of patients
with lung LELCs harbored EGFR mutations [20],
and Tam et al observed that EGFR mutations
were uncommon in LELC (1 of 11 patients were
positive) [21]. In our study, there was only one
EGFR mutation in the 21 cases of tumors. Thus,
the relatively low rate of EGFR mutation in
LELCs indicates that it might correlate with a
better prognosis.

It is well known that specific genetic mutation
and aberrant gene expression in tumor cells
may change the biologic behaviors of a tumor.
P53 is a tumor suppressor gene, involved in
regulating cell proliferation, inducing apoptosis,
and promoting chromosomal stability. Disru-
ption of these functions appears to have an
important role in carcinogenesis [22]. C-erb B-2
is a normal cellular gene that encodes a mem-
brane protein (p185), which is tyrosine phos-
phorylated after interaction with its ligands.
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Overexpression of c-erb B-2 occurs either th-
rough changes in amplification or through
MRNA overexpression and has been correlated
with poor clinical outcome in several tumors
[23]. To further define LELC of salivary glands
we investigated its oncoprotein expression.
Using immunohistochemical method, there we-
re fewer, or an absence of, p53 protein and c-
erb B-2 oncoprotein in this tumors. Our results
indicated that fewer, or an absence of, p53 and
c-erb B-2 oncoproteins in these cases was
closely related to a better prognosis in LELCs of
salivary glands. Overall, there is no report in the
literature of oncoprotein expression in the LELC
arising in the salivary glands.

All of our cases showed prominent infiltration of
CD20+B lymphocytes and CD3+T lymphocytes
in the tumor cell nests and the surrounding
stroma and germinal centers were frequently
observed in most tumors. LELC of salivary gl-
ands seemed to be able to induce a strong host
immune response, which probably conferred to
them relatively better prognosis.

Our experience suggested that LELC of salivary
gland may be curable by resection, which is the
recommended treatment of choice. In some
cases adjuvant radiotherapy and chemothera-
py were also given and showed a good partial
response.

In our series, LELC of salivary gland showed a
better prognosis than ordinary undifferentiated
carcinoma. A strong host immune response, an
absence of, p53 and c-erb B-2 oncoproteins,
and bcl-2 expression may be closely related to
a better prognosis in this tumor.

In conclusion, LELC of salivary glands has uni-
que clinical and pathologic features. Our study
confirms that primary LELC of salivary glands is
strongly associated with EBV infection, with a
male predominance, has low frequency of on-
coprotein expressions. According to its better
prognosis, LELC of salivary gland should be
treated with multimodality approaches such as
surgery, radiotherapy and chemotherapy.
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