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Abstract
Aim—To examine the association of
Epstein-Barr virus (EBV) with carcinoma
of the ear.
Methods—Five non-keratinising squamous
cell carcinomas and two undiVerentiated
carcinomas of the ear were examined. In
situ hybridisation was used to localised
EBV-encoded RNAs (EBER). Immunohis-
tochemical methods to detect LMP-1 and
EBNA2 were performed in the EBER posi-
tive cases.
Results—Two cases were EBER positive,
including one non-keratinising and one
undiVerentiated carcinoma. Both showed
identical morphology to those arising
from the nasopharynx, with abundant
lymphoid stroma. They were both nega-
tive for LMP-1 and EBNA2.
Conclusions—EBV associated carcinoma
with the morphology of lymphoepithe-
lioma can also arise from the middle ear.
(J Clin Pathol 1998;51:602–605)
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The middle ear lining is in direct continuity
with the nasopharynx through the Eustachian

tube. Developmentally, both are derived from
the second pharyngeal pouch. Although one of
the most common sites for the development of
nasopharyngeal carcinoma is in the nasopha-
ryngeal cushion near the origin of the Eus-
tachian tubes, lymphoepithelioma or EBV
associated carcinoma has never been described
in the middle or external ear canal. Keratinis-
ing squamous cell carcinoma is by far the most
common cancer of the ear. EBV is mostly asso-
ciated with non-keratinising anaplastic carci-
nomas, and keratinising squamous cell carcino-
mas are usually negative for EBV in other
anatomical sites apart from the nasopharynx.
This finding stimulated examination of a series
of non-keratinising squamous cell carcinoma
and undiVerentiated carcinoma of the ear to
look for the presence of EBV.

Methods
MATERIALS

Five non-keratinising squamous cell carcinoma
and two undiVerentiated carcinoma of the ear
were included in this study. The cases were
retrieved by reviewing the pathology records
and histological sections, along with a review of
the clinical records including the computerised
tomography scans to exclude the involvement

Figure 1 Case 1. (A) Non-contrast computed tomography shows the presence of a tumour arising from the petrous
temporal bone with extension into the right middle cranial fossa. (B) An intraosseous component with destruction of the
petrous temporal bone is seen in the bone window.
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of the nasopharynx. The clinical presentation
included otitis media and aural polyp in five
cases, impaired hearing and facial nerve palsy
in one case, and a mass behind the ear involv-
ing the mastoid bone in one case.

PROCEDURES

In situ hybridisation for EBV encoded RNAs
(EBER) using a digoxigenin labelled riboprobe
was performed as described previously.1 Con-
trol hybridisation using a 35S-labelled anti-
sense riboprobe spanning nucleotide 801-1131
of the human â actin cDNA was performed to
confirm the RNA integrity as described.2

Immunohistochemical staining for EBV latent
membrane protein-1 (LMP-1) (CS1-4, 1:50,
Dako, Copenhagen, Denmark) and EBNA2
(PE2, 1:50, Dako) were performed using
the standard streptavidin–biotin–peroxidase
method for the EBER positive cases. The
sections were pretreated for antigen retrieval by
microwave (95°C in citrate buVer pH 6.0 for
30 minutes). Cell blocks prepared from forma-
lin fixed Raji and B95-8 cell lines harbouring
50 copies and lytic form of EBV were used as
positive control.

Results
One of the five non-keratinising squamous cell
carcinomas and one of the two undifferentiated
carcinomas were positive for EBER. Both
EBER positive cases showed the morphology
of lymphoepithelioma, with abundant lym-
phoid cells in the stroma. They were both
negative for LMP-1 and EBNA2. The clinical
and pathological features of the two cases are
illustrated as follows:

CASE 1
This 37 year old Filipino woman presented
with a right facial nerve palsy and impaired
hearing for one year. She complained of recent
increasing pain in the right temporal scalp
region. There were no nasal symptoms.
Examination with an otoscope showed granu-
lation in the right external ear canal. She also
had an enlarged left upper cervical lymph
node. Radiography of the mastoid bone
showed sclerotic changes. Computed tomogra-
phy of the base of skull, nasopharynx, and neck
was performed. There was bony destruction of
the right petrous temporal bone. A large
tumour was noted arising from the petrous
bone, with intracranial extension into the right
middle cranial fossa (fig 1). The nasopharynx
was not involved. A right temporal craniotomy
was performed with the intracranial portion of
tumour removed and sent for histological
examination. The tumour was that of a
non-keratinising carcinoma of nasopharyngeal
type. The malignant cells were arranged in
trabeculae with pavement arrangement of the
basal layers. The nuclei were monotonous,
pale, and vesicular with prominent nucleoli.
There was abundant lymphoid infiltrate in the
stroma (fig 2A). In situ hybridisation showed
strong expression of EBER in the malignant
cells (fig 2B).
In view of the strong resemblance of the

tumour to those arising from the nasopharynx,
repeated examination of the nasopharynx by
indirect or flexible nasopharyngoscopy was
performed but no lesion was seen. Multiple
random biopsies of the nasopharynx did not
reveal any malignancy on three occasions. Fine
needle aspiration of the left cervical lymph
node did not yield adequate material for diag-
nosis. The serum titre of IgA against EBV viral
capsid antigen was less than 1:10.
After careful review of the clinical and

pathological findings, this case was considered
to be a primary non-keratinising carcinoma of
nasopharyngeal type arising from the middle
ear. The cause of the left cervical lymphaden-
opathy remains unknown.
The patient returned to Philippines after

recovery from the craniotomy, and no further
follow up data were available.

CASE 2
This 37 year old man presented with a history
of left ear discharge, tinnitus, and impaired
hearing for five years. On examination he had a
left facial nerve, VI, and XII nerve palsy. Clini-
cal examination revealed a polyp in the left
external auditory canal. Computed tomogra-
phy showed a soft tissue mass in the left middle

Figure 2 Case 1. (A) Non-keratinising carcinoma of nasopharyngeal type in the middle
ear. Trabeculae of malignant cells with pavement arrangement of the basal layers are
present. The nuclei are monotonous, pale, and vesicular with prominent nucleoli. Dense
lymphoid infiltrate is present in the stroma and squamous epithelium of the ear canal is seen
in the upper field.Haematoxylin and eosin. (B) The nuclei of the malignant cells are
strongly positive for EBER. (EBER in situ hybridisation; digoxigenin labelled probe.)
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ear cavity and external auditory canal with ero-
sion of left petrous bone, left carotid canal, and
left side of the body of sphenoid. Biopsy from
the left ear showed an undiVerentiated carci-
noma, with the morphology of a lymphoepithe-
lioma (fig 3). There were syncytial sheets of
malignant cells with vesicular nuclei, promi-
nent nucleoli, and abundant lymphoid infil-
trate in the stroma. Multiple site biopsy of the
nasopharynx was performed and was normal.
The serum titre of IgA against EBV viral capsid
antigen was less than 1:10.
He was treated with radiotherapy to the left

middle ear and the surrounding areas. The
tumour did not resolved with radiotherapy. He
subsequently developed progressive disease,
and was treated with multiple courses of
chemotherapy and palliative radiotherapy. He
was alive with disease 29 months after initial
diagnosis.

Discussion
Although carcinoma of the ear is very rare, and
most are keratinising squamous cell carcino-
mas, these cases show that tumours with iden-
tical morphology to those arising from the
nasopharynx do exist in the middle ear and

they can also harbour the Epstein-Barr virus.
As in other patients with carcinoma of the ear,
one of these patients (case 2) also had a long
history of otitis media, with ear discharge and
hearing problems. Both patients presented with
very advanced stage disease. The question why
EBV associated carcinoma is so common in the
nasopharynx yet rare in the middle ear cavity,
despite similar embryonic origin, remains
unknown.
Although EBV associated carcinomas are

uncommon outside the nasopharynx, they have
been reported in diverse anatomical locations
such as the salivary glands,3 4 nose and parana-
sal sinuses,1 5 tonsil,6 lacrimal sac,7 thymus,8 9

lung,10–12 stomach,13–15 and bile duct.16 In this
study, we have documented the middle ear as
another possible site for such tumours. In par-
ticular, these patients may have a long history
of otitis media which may thus mask the pres-
ence of a tumour. Awareness of this infor-
mation has important clinical and therapeutic
implications, especially in the management of
patients who presented with EBV positive cer-
vical metastases with unknown primary.
The viral protein LMP-1, with transforming

properties in vitro, was not expressed in the two
EBV associated carcinomas in this series. In
fact, the expression of LMP-1 in EBV associ-
ated carcinomas varies in diVerent anatomical
sites. It is expressed in most of salivary gland
lymphoepithelial carcinomas,4 17 44% of
lymphoepithelioma-like carcinomas in the
lung,12 29% of EBV associated sinonasal
carcinomas,1 but not in EBV associated gastric
carcinomas.18 In nasopharyngeal carcinoma,
although LMP-1 is detected in variable pro-
portions, ranging from 22% to 78%,19 20 one
study reported that all tumour cells in the pre-
invasive phase expressed LMP-1.21 Thus we
cannot exclude the possibility that there may be
transient expression of LMP-1 protein in
certain stages of development of these tu-
mours.
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