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Abstract Lymphoepithelial carcinoma (LEC) is a rare
malignancy. Histologically, it is an undifferentiated carci-
noma with an intermixed reactive lymphoplasmacytic
infiltrate. Herein, we report two cases of LEC in the head
and neck region that presented to Oulu University Hospital.
Our first case is a 30-year-old man with LEC in the left
maxillary sinus. The second case is a 49-year-old man with
LEC in the soft palate and uvula with regional lymph node
metastases at diagnosis. In addition, a systematic review of
the literature from 1980 to 2010 was performed with
MEDLINE and cross-references were searched manually.
Case reports and clinical series of oral, oropharyngeal,
nasal, and paranasal sinus LECs were reviewed revealing a
total of 110 cases. Most of the oral cases were found in the
tonsils (n = 29), oropharynx (n = 19), and in oral mucosa
(n = 18), while sinonasal cases (n = 40) were mainly in
the paranasal sinuses and nasal cavity. From 37 case
reports, including ours, the median age was 58 and
62 years for sinonasal and oral/oropharyngeal LECs,
respectively. Oral and oropharyngeal LECs have a 70.0%
tendency to metastasize and 16.6% spread locally. In
contrast, none of the nasal and paranasal LECs metasta-
sized, but 60% spread locally. Epstein-Barr virus (EBV)
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had been detected in 87.5% of all tested LEC cases.
Treatment of LECs, during the last decade, has largely
consisted of surgery, combined with radiotherapy or che-
moradiation. Although local spread or nodal metastases are
fairly common at the time of diagnosis, the mortality rate
of adequately treated LEC patients is low.
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Introduction

Lymphoepithelial carcinoma (LEC) is a rare subtype of
oral carcinoma. The World Health Organization (WHO)
has defined it as “a poorly differentiated squamous cell
carcinoma or histologically undifferentiated carcinoma
accompanied by a prominent reactive lymphoplasmacytic
infiltrate, morphologically similar to nasopharyngeal car-
cinoma” [1]. LEC is separated from nasopharyngeal car-
cinoma (NPC) by its location [2] and clinical outcome [3].
LEC has been diagnosed in the oral cavity, oropharynx,
nasal cavity, and paranasal sinuses, and in numerous other
organs of the head and neck region. Salivary gland-asso-
ciated LEC is considered to be a type of salivary gland
neoplasm [4] and it has been studied in well-documented
case reports and reviews [5-9]. Immunohistochemistry
shows strong staining for cytokeratin in the epithelial
component and for CD45 among the lymphoplasmacytic
infiltrate. Epstein-Barr virus (EBV) is associated with LEC
in the majority of cases from endemic regions, i.e. South-
east Asia [10, 11]. In the English language literature,
approximately 70 cases of oral and oropharyngeal and 40
cases of nasal and paranasal sinus LECs have been
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previously described either as single case reports or clinical
series [10, 12-34]. Herein, we report two cases and sys-
tematically review the literature of LECs in the oral cavity,
oropharynx, nasal cavity, and paranasal sinus. Our main
focus is to compare the etiology and clinical features of the
disease in these anatomic locations.

Materials and Methods

Two cases of LEC occurring in the oral cavity and max-
illary sinus from the Oulu University Hospital Pathology
Department were retrieved. Patient files were examined
and histopathologic slides were re-evaluated.

A systemic review of the English literature was per-
formed using MEDLINE (January 1980-December 2010)
and cross-references were searched manually. Articles of
oral, oropharyngeal, nasal, and paranasal sinus LECs were
searched by using the following synonyms: lymphoepi-
thelial carcinoma, undifferentiated carcinoma, undifferen-
tiated carcinoma with lymphocytic stroma, undifferentiated
carcinoma of nasopharyngeal type, lymphoepithelioma-
like carcinoma and lymphoepithelioma [1, 35]. Subject
heading terms for anatomic location were: facial neo-
plasms, mouth neoplasms, gingival neoplasms, lip neo-
plasms, palatal neoplasms, salivary gland neoplasms,
tongue neoplasms, otorhinolaryngologic neoplasms, and
nose neoplasms.

Inclusion criteria were:

1. Case reports, prospective or retrospective studies with
case reports or case series.

2. Histologic  confirmation  of
carcinoma.

lymphoepithelial

Exclusion criteria were:

1. LEC in major salivary gland, lacrimal gland, or skin.
Lymphoepithelial carcinomas, lymphoepitheliomas,
and lymphoepithelial-like carcinomas of the nasophar-
ynx and larynx.

Case Reports
Case 1

A previously healthy 30-year-old man had been sent to the
Oulu University Hospital Department of Cranial and
Maxillofacial Surgery due to periapical inflammation in the
upper left first and second molars. For 5 months prior to
admission, he had experienced mild pain and discomfort in
the left upper molars, so he underwent endodontic treat-
ment of this first molar. However, during this treatment, he
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experienced increased pain and both of the molars became
movable. His past medical history was notable for surgery
10 years earlier due to a cyst in the left maxillary sinus.

Clinical examination revealed a fistula in the buccal
gingival sulcus and movement of the first and second upper
left molars. The patient reported having bloody nasal dis-
charge the night before. By panoramic radiograph (see
Fig. 1), a primary infection-related lesion in the left max-
illa was suspected, although a malignancy couldn’t be ruled
out. A buccal surgical opening was performed revealing a
wide area of bone loss on the alveolar ridge and that the
upper sinus wall was intact. (Fig. 2a). Three teeth (dd. 25,
26 and 27) were extracted due to the shortage of supporting
alveolar bone. A hemorrhagic tumor mass from the sinus
was removed (Fig. 2b) and a biopsy was taken.

In the hematoxylin and eosin (H&E) stained sections,
invasive irregular strands and islands of epithelial cells
were seen. Cell nuclei were vesicular, hyperchromatic, and
relatively similar in size. Cell borders were indistinct,
yielding a syncytial pattern (Fig. 2c). Epithelial cell islands
were surrounded by a lymphoid infiltrate comprised pre-
dominantly of small lymphocytes. Tumor cells were

Fig. 1 a Panoramic radiograph of case 1. A periapical diffuse
radiolucency in the left maxilla extends to the bifurcation of the first
molar and to marginal bone in interdental spaces between the second
premolar and first molar. b Enlarged view of the orthopantomograph
of the area marked in a
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Fig. 2 a Photograph of the left maxilla operation area of case 1.
b Tumor mass from the left maxillary sinus. ¢ The tumor is comprised
of undifferentiated cells without connective tissue stroma. Varying
degree of cellular and nuclear pleomorphism is noted on various

positive for AEI/AE3 cytokeratin and lymphocytes for
CD45 (Fig. 2d, e). EBV and pl16 immunohistochemistry
(IHC) were negative, as well as in situ hybridization (ISH)
for EBV encoded RNAs (EBERSs). A diagnosis of LEC was
confirmed.

The sinus cavity was examined by scoping, which
showed no evidence of residual tumor. Adjuvant therapy
included chemoradiation with a dose of 2.0 Gray (Gy) five
times a week up for a total dose of 70 Gy, and Cisplatin
(80 mg) once a week for 6 weeks. Eleven months after
treatment, the patient was without any evidence of LEC
recurrence.

Case 2

A 49-year-old man with a previous history of heavy alco-
hol and tobacco use was referred to the Oulu University
Hospital Otorhinolaryngology Department for consultation
due to a suspicious mass in the uvula. He had a medical
history of insulin-dependent diabetes, diabetic retinopathy,
microalbuminuria, neuropathy, and pancreatitis, which
occurred as 3 separate bouts about 20 years earlier. For
6 months prior to presentation, he had been experiencing a
persistent cough with the presence of blood clots in his
mouth.

On clinical examination, a solid tumor mass, approxi-
mately 2 cm in diameter, was found (Fig. 3a). The oral and
nasal mucosa, as well as the larynx and nasopharynx,
appeared normal, and no cervical lymph node enlargement

sections. Intermixed are scattered small lymphoid cells (H&E, 40x).
d Strong staining for cytokeratin verifies the epithelial origin of the
tumour (AE1/AE3, 40x). e The lymphoplasmacytic infiltrate is
highlighted by immunohistochemical staining with CD45 (20x)

was found on palpation. The tumor was removed with
diathermy and sent for histopathologic evaluation.

H&E stained sections revealed syncytial islands of epi-
thelial cells with large, vesicular nuclei, and prominent
surrounding lymphocytic stroma (Fig. 3b). The squamous
epithelium above the tumor was intact. Immunohisto-
chemistry for AE1/AE3 was positive on tumor cells. EBV
IHC and ISH (EBERs) were negative. IHC for pl6
expressed focal positivity in the surface epithelium while
tumor cells were negative. The final pathologic diagnosis
was LEC. Since a surgical resection margin of approxi-
mately 2 mm had been taken, a second operation was per-
formed immediately to ensure a marginal status of at least
5 mm. Ultrasound examination was also performed
revealing enlarged cervical lymph nodes and nodal metas-
tases were confirmed by fine needle aspiration cytology.

Adjuvant therapy included chemotherapy with cetux-
imab (400 mg/m?), and focused radiation to the primary
site and neck, without further surgical neck dissection.
However, due to strong cutaneous side-effects, chemo-
therapy had to be interrupted after three doses. Intensity
modulated radiation therapy using simultaneously inte-
grated boost (IMRT-SIB) for region specific doses was
administered at the primary site and on positive cervical
lymph nodes in 35 fractions, as follows: total doses of
70 Gy for lymph node metastases; uvula, and neck regions
II and IIT with 63 Gy; and neck region IV with 56 Gy. Ten
months after treatment, the patient was without any evi-
dence of disease.
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Fig. 3 a Preoperative picture of the solid tumor involving the soft
palate and uvula (Case 2). b Histologic section shows undifferentiated
epithelial cells and lymphocytic stroma (HE, 40x)

Systematic Review

880 titles and abstracts retrieved from the MEDLINE
database were manually searched for relevant topics. 24
articles were found to fit our criteria. Altogether, 110 cases
of oral, oropharyngeal and sinonasal LECs, including one
case originating from the lacrimal duct, have been previ-
ously published as case reports and clinical series in the
English literature from 1980 to 2010. Anatomic sites for
oral and oropharyngeal LECs included the tonsils
(n = 29), oropharynx (n = 19), oral mucosa (n = 18),
minor salivary glands (n = 3), and the mandible (n = 1).
Sinonasal cases (n = 40) were found in the paranasal
sinuses and nasal cavity.

We found 5 case reports of LEC arising in the paranasal
sinuses and nasal cavity and these are summarized in
Table 1. Data from these reports revealed an age range of
33-64 years, with a median of 58 years. The 5 cases
involved 3 males and 2 females. The clinical signs and
symptoms varied according to the anatomic site of the
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tumor. The time span from the first symptoms to diagnosis
varied from 2 to 6 months (median 2.5 months). Three
cases spread locally but none had metastases. Three cases
were positive for EBV out of four cases tested. Patient
follow-up varied from 12 to 36 months, with a median of
30 months. None of the patients died during follow-up.

A total of 30 cases of LEC in the oral cavity and oro-
pharynx have been previously published and are summa-
rized in Table 2. The age range of the patients was between
11 and 80 years, with a median of 62 years. Thirteen
(43%) cases involved males and 17 (57%) females,
respectively. The clinical signs and symptoms varied based
on the anatomic site of the tumor. Time from the onset of
the first symptoms to diagnosis ranged from 1 to 36 months
(median 3.5 months). Five cases (17%) were locally
spreading and 21 (70%) had metastases, most of them to
regional lymph nodes. Nine out of 12 tested cases (75%)
was positive for EBV. Follow up time varied from 2 to
190 months (median 35 months). Seven patients died of
disease during the follow up period (one of those refused
adequate treatment).

Six available case series of oral cavity, oropharynx,
nasal cavity, and paranasal sinus LECs without detailed
patient information are summarized in Table 3. In two case
series, all LECs were found to be EBV positive [10, 31].
Kilijanienko et al. [33] tested EBV serology from 7
patients with tonsillar LECs and found that 4 of these had
high titers. EBV had been studied by in situ hybridization,
immunohistochemistry and serology [11, 30, 33].

Discussion

In the English literature from 1980 to 2010, a total of 110
cases of LEC in the oral, oropharyngeal, and sinonasal
regions were found. We add two more cases, one in the
palatal uvula and the other in the maxillary sinus,
increasing the total number of reported oral and sinonasal
LEC cases to 112.

The terms lymphoepithelial carcinoma, and nasopha-
ryngeal-type undifferentiated carcinoma (NPUC) have
been used synonymously for undifferentiated carcinomas
(UC). Most of these tumors are virally related—EBYV in the
nasopharynx and sinonasal tract tumors [10, 31] and HPV
in the case of the oropharyngeal tumors [30].

A highly aggressive type of undifferentiated carcinoma
is sinonasal undifferentiated carcinoma (SNUC) that
should be differentiated from other types of carcinoma.
SNUC is EBV negative and has a unique aggressive clin-
ical disease course. The potential histopathologic differ-
entiation from LEC and NPC is largely made by the
prominent tumor necrosis and apoptosis seen in SNUC.
Moreover, the nuclei lack the syncytial quality that is seen
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Table 1 Summary of the literature review of sinonasal lymphoepithelial carcinoma (LEC) including our case (case 1)

Report Age/ Tumor site/size Duration of Local Metastases Treatment EBV Follow up Relapse or
sex symptoms  spread residual

Case 1 30/M Maxillary sinus 5 mo Yes No SRC - 11 mo No
Trabelsi [12] 58/M Nasal septum/30 x 50 mm 2 mo No No CR + Rneck n/a 12 mo No
Tam [13] 61/F Nasolacrimal duct/ 6 mo Yes No SR + 33 mo No

23 x 1.3x1.3 cm
Jung [14] 64/F Maxillary sinus/5 x Scm 3 mo Yes No SRC - 36 mo No
Hajiioannou [15] 33/M Nasal cavity, ethmoid sinus 2 mo Yes No CR + n/a n/a

and cavity
Wockel [16] 56/M Meatus of nose n/a No No S + n/a n/a

EBYV Epstein-barr virus, M male, F' female, mo months, S surgery, R radiotherapy, C chemotherapy, + positive, — negative, n/a not available

in LEC and NPC [1]. Although our Case 1 showed local
destruction of the alveolar bone, this was in a limited area,
and the histopathology did not support the diagnostic cri-
teria of SNUC.

Zong et al. [10] published a study of 20 sinonasal
lymphoepithelial carcinomas (SNLECs) in Guangzhou
China, where the ratio of LEC to NPC is 1: 564. NPCs,
major salivary gland-associated LECs, and LEC of the
head and neck skin have been reviewed recently [36-38].
These are relatively distinct diseases distinguished by the
clinical course and treatment outcome. Before 1980, case
reports of LECs had been published using terminology like
“lymphoepithelioma Schmincke-Regaud” [35].

The patient in our first case was only 30 years old at the
time of diagnosis although sinonasal LEC is commonly
diagnosed in patients between 40 and 70 years old [1]. All
case reports, including our own, found a mean age of
50 years for sinonasal and 58 years for oral and oropha-
ryngeal LECs. In addition, we found a similar male pre-
dilection for sinonasal LECs compared to previously
published cases by Tsang et al. [1] which found a ratio of
approximately 3:1. In contrast, oral and oropharyngeal
cases showed a roughly equal gender distribution. Nasal
obstruction and epistasis are frequently reported symptoms
in LECs affecting ductal structures and cavities, while
painless masses and swellings are commonly reported in
the oral cavity.

Previous reports showed that sinonasal LEC prefers
spreading locally. Furthermore, none of the sinonasal LECs
had neck metastases, similar to our case. In contrast, oral
and oropharyngeal LECs metastasize to regional lymph
nodes, with metastases present at the time of diagnosis in
about 68% of the case reports, including our case. In one
case, there was distant metastases to the mediastinum [29].

Epidemiologic associations for LECs with EBV come
from Southeast Asia, where both LEC and NPC have been
found to be strongly EBV associated [10, 31]. However,
there is evidence for the absence of EBV in LEC [14, 19,
25, 27], as seen in our two cases, which tested negative for

EBYV by IHC and in situ hybridization (EBERs). The sen-
sitivity of the methods for testing EBV in various publi-
cations has varied. Either highly sensitive ISH, clearly less
sensitive IHC, or rather unspecific EBV serology (indi-
cating only the general EBV infection) have been used
across different studies [10, 30, 33]. It has been suggested
that THC for determining EVB infection is actually
unnecessary because of it is irrelevant information for
therapeutic or prognostic purposes [11, 20, 39]. EBV status
has been shown to be more valuable in diagnosing distant
tumors witch are suspected to be metastases of NPC [39].

Recently, human papilloma virus (HPV) has also been
suggested to be a potential etiological factor for squamous
cell carcinomas (SCCs) with similar morphology to EBV-
related lymphoepithelial carcinomas [30]. In EBV-negative
breast LEC, a high-risk HPV subtype genome was found in
breast cancer cells in concert with HPV related morphol-
ogy of the cell nuclei [40]. Oropharyngeal LECs with HPV
etiology might represent the clinically less aggressive
subset of this malignancy [30]. Both of our cases were
negative for p16 IHC, most likely indicating the absence of
HPV-infection as an etiology for these LECs.

In the late eighties, Bansberg and co-authors [29]
reported recurrences and metastases of LEC leading to
death in 6 patients treated only with radiotherapy. Conse-
quently, surgery, combined with radiotherapy or chemo-
radiation, later became widely used and most recently
reported cases have shown no residual LEC or evidence of
relapse. Based on current knowledge, the prognosis for
head and neck LECs seems to be rather favorable.

However, the reported follow up time in these cases, and
ours, has been rather short (from 2 to 190 months, median
of 35) and may not illustrate the true clinical outcome. Late
relapses or metastases in previously published cases are
less frequently reported and we found no published cases
with prolonged follow-up periods.

In summary, we report two cases of LEC with detailed
clinical information, and review the English literature of
oral and sinonasal LECs since 1980. Our case, like
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Table 3 Clinical series of lymphoepithelial carcinoma of the oral cavity, oropharynx, and sinonasal region

Report Cases Mean age Sex Site

EBV Treatment Survival

Singhi [30] 22 n/a n/a Oropharynx: 19, None n/a From 2 to 180

other sites: 3

(median 23 months),
21 disease free,
one refused treatment

and died
Jeng [31] 13 58 Male: 9, Sinonasal regio All pos. S/R/SR/RS/ 61% disease free
female: 4 SRC/No
Zong [10] 20 46.3 Male: 15, Nasal cavity: 17, All pos. n/a n/a
female: 5 maxillary sinus: 3
Dubey [32] 34 n/a n/a Maxillary sinus: n/a R 100% of two
1 nasal cavity: sinonasal cases
1, other sites 32
Klijanienko [33] 18 55.5 Male: 13, Tonsils: 18 Pos. 4/ R 10 year 77% alive
female: 5 Tested 7
Moller [34] 3 n/a n/a Tonsillas or n/a n/a n/a
pharyngopalatine
arch

EBYV Epstein-barr virus, n/a not applicable, pos positive, S surgery, R radiotherapy, C chemotherapy

previously published cases, revealed that despite the ten-
dency of LECs to metastasize or spread locally, the prog-
nosis remains rather favorable compared to other poorly
differentiated epithelial tumors.
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