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Introduction 

Renal cell carcinoma (RCC) rep-
resents 3% of all adult malignant
tumours and occurs in a male-
female ratio1 of 2:1. This malig-
nancy typically affects men
between the ages2 of 30 and 60. 
RCC is unpredictable in its growth
rate as well as in the timing and
spread of metastases.3-6

About 15% of patients with
RCC are reported to have metas-
tases in the head and neck area,
usually to the neck, the nasal cav-
ity, the paranasal sinuses, the thy-
roid gland and the skin.2-7

Occasionally this is the first
clinical manifestation of the dis-
ease.8

We report a case of RCC metas-
tasis to the temporal bone which
was initially suspected to be a
jugulotympanic paraganglioma.
The radiological and histopatho-
logical features, the pathogenesis
of spread, the treatment options
and the prognosis are discussed.

Metastatic renal cell carcinoma
involving the temporal bone is
extremely unusual. Thirteen other
cases were found in the literature.5,

6, 8-10

Case Report

A previously healthy 44-year-old
man was referred to the otorhino-
laryngology service with a one-
month history of sudden unsteadi-
ness, left-sided pulsatile tinnitus
and hearing loss. He had recently
developed a left-sided facial nerve
palsy, dysgeusia and a pain in the
left mastoid area. During this peri-
od high blood pressure had been
diagnosed.

On physical examination, the
patient had a spontaneous hori-
zontal nystagmus to the right and
a left lateral-deviation during
Unterberger’s test. The left facial
palsy was grade III according to
the House-Brackmann classifica-
tion. 

The other cranial nerves were
normal and there was no cerebel-
lar syndrome. 

No cervical lymphadenopathy
was present.

On otoscopy, a red bulging
retro-tympanic mass was observed
in the left ear.

The pure-tone audiogram
demonstrated a 20 dB conductive
hearing loss on the left side and a
symmetrical sensorineural loss in
the high frequencies.

A tympanogram revealed a flat
curve on the left. Caloric testing
revealed a significant hyporeactiv-
ity of the left labyrinth.

High blood pressure was found
and confirmed by 24 hours moni-
toring.

A computer aided tomography
(CAT) scan revealed osteolysis of
the left mastoid, including the
cortex of the posterior semi-circu-
lar canal and the descending seg-
ment of the facial canal. The mass
was well circumscribed which
suggested a slow growing process
(Figure 1).

Magnetic resonance imaging
(MRI) showed a contrast-
enhanced, vascular tumour of
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3 cm in diameter centred on the
left petrous bone and extending
into the posterior fossa where it
occluded the transverse sinus
(Figures 2, 3). 

An octreotide scan revealed that
the mass abundantly expressed
somatostatine receptors of type 2
and/or type 5. 

Selective cerebral angiography
demonstrated a large vascular
tumour with feeding vessels
derived from the occipital artery.

Admission laboratory, urinary
sediment and 24H urinary neuro-
endocrine screening were normal.

A provisional diagnosis of
jugulotympanic paraganglioma
was made (Fisch type C2/3).

The recently developed high
blood pressure was further investi-
gated through renal artery ultra-
sonography. It revealed a 4 cm
diameter tumour at the inferior
pole of the right kidney confirmed
by an abdominal CT scan sugges-
tive of a hypernephroma. Nodules
in the left suprarenal gland were
also noted.

Chest radiography and bone
scan showed no additional metas-
tasis.

A left mastoid exploration was
performed to obtain biopsy speci-
mens. Histological examination
showed a glandular growth pat-
tern: large cells with abundant

clear cytoplasm and marked
nuclear atypia in a highly vascular
background. The preliminary
diagnosis was that of a clear cell
renal carcinoma metastasis.

Figure 1
CT scan revealing a well circumscribed osteolysis of the left
mastoid, evoking a slow-growing process.

Figure 2
T2 weighted MRI mimicking the “salt and pepper” pattern of
paraganglioma.

Figure 3
T1 weighted MRI revealing a 35 � 21 � 28 mm tumour centred
on the left petrous bone with occlusion of the transverse sinus
and extending in the cerebellopontine angle.
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At immuno-histochemistry, the
expression of synaptophysine and
protein S-100 was found.

After a multidisciplinary dis-
cussion with the oncology and the
urology departments, a radical
right nephrectomy with resection
of the left adrenal gland was per-
formed. Histopathology con-
firmed the diagnosis of clear cell
renal carcinoma in the right kid-
ney and similar tumour tissue in
the left adrenal gland. 

Palliative radiotherapy of
60 Gray to the temporal bone
metastasis was undertaken and
immunotherapy (interleukin 2 and
interferon-–) was given as com-
plement.

Clinical resolution of the facial
palsy and of the painful mastoid
occurred. During radiotherapy, the
patient developed severe to pro-
found mixed hearing loss with a
30 dB air-bone gap and mucosan-
guineous otorrhea from the left
ear. At otoscopy, the left external
canal was filled with granulations
and necrotic tissue.

Discussion

RCC is a tumour with unpre-
dictable behaviour. The favoured
sites of metastases are, in decreas-
ing order, lung (76%), bone
(42%), liver (41%) and adrenal
glands.1,2,8,11 Nearly 15% of patients
with RCC have metastases of the
head and neck area and in almost
8% of patients it is the presenting
clinical manifestation of the
tumour.1,2,3,5,7,11 However, only 1%
of patients with RCC have no other
obvious metastasis except that of
the head and neck1, 2, 7.

Metastatic involvement of the
temporal bone is considered to be
rare as reviewed in the literature.

Schuknecht et al.12 reviewed
63 cases of metastatic tumour to

the temporal bone in the world
literature which included 9 RCCs.
He reported one additional case in
his own series.

In 1976 Hill and Kohut10

reviewed 103 reported cases of
distant metastases to the temporal
bone and noted that in 9.8% of
them, the primary site was the kid-
ney.

In 1982, Ferron and Leclerc9

published a case report of metasta-
tic RCC to the ear and found 3
other similar cases in the litera-
ture. 

In 1994 Cumberworth et al.13

identified 165 reports of temporal
bone metastases, of which 6%
were identified as RCCs.

In 2002, Panarese and Fagan14

described a case of RCC metasta-
sis to the cerebellopontine angle.

The incidence, however, is prob-
ably higher than suggested by the
literature, because temporal bone
metastases are likely to be unde-
tected clinically and post-mortem
examinations are seldomly per-
formed on the temporal bone.10

A detailed explanation of
metastatic spread to this region is
lacking.

It has been postulated that
metastasic RCC cells could reach
the head and neck area by normal
hematogenous flow through the
lungs, leaving microscopic seed-
ing of the lung parenchyma,
which would not be visible on
chest radiograph.1,2,4,7,15

The most important route of
metastasis has been postulated to
be tumour embolization via the
Batson plexus, i.e. anastomoses
between the valveless vertebral
and epidural venous system.1,2,4,5,7

Another theory postulates lym-
phatic spread of metastatic emboli
through a retrograde flow.1,2,4,9,13

Metastasis may be the present-
ing feature of RCC.

Symptoms and signs resulting
from the primary renal tumour can
remain silent for a long time. The
classical triad of hematuria
(microscopic in 90%), costoverte-
bral pain and palpable flank mass
occurs in 15% of the patients.9

Initially the patient presented
with otological manifestations
(hearing loss, vertigo, pulsatile
tinnitus, facial paralysis, otalgia)
without apparent relationship with
a renal origin. The red mass seen
behind the eardrum left no doubt
about the diagnosis of a vascular
tumour.

The radiological appearances
mimicked a jugulotympanic para-
ganglioma. CT scanning showed a
well-circumscribed erosion of the
temporal bone with middle ear
involvement. 

MRI showed enhanced gadolin-
ium contrast on T2 weighted
images, with flow voids indicating
vascular spaces and mimicking
the “salt and pepper” pattern of
paraganglioma. Angiography con-
firmed the presence of a highly
vascular tumour.16

This paper demonstrates that the
clinical and radiological findings
normally associated with glomus
tumour are not pathognomonic.
The pointers to the correct diagno-
sis were the recent hypertension
and the rapid bone erosion on re-
peated CT imaging. The final diag-
nosis depended on the histology.

Treatment of metastatic renal
cell carcinoma should be individu-
alized, taking into consideration
the general condition of the
patient and the number, site and
extension of the metastases.

If a patient presents with a soli-
tary metastasis, surgical removal
with pre-operative embolization
could produce the best palliative
results and, in some cases, long-
term survival. 
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However, resection of a tempo-
ral bone metastasis can reduce the
quality of life because of the asso-
ciated morbidity, depending on
the extension. 

Radiotherapy is an important
therapeutic option in the palliative
management of these patients.
Adequate local symptomatic con-
trol can be obtained. In general,
the overall doses of irradiation
should reach 40-50 Gray over a 4
to 5 week period.7

Renal cell carcinoma is chemo-
resistant.7

Recent trials have focused on
the use of immunotherapy (inter-
feron-– and interleukin-2) with
promising outcomes (5-20% re-
sponse rates), although the results
of these trials in terms of long term
survival and palliative efficacy are
still awaited.2,4,7,15

Some reports described the
complete spontaneous regression
of pulmonary and bone metastases
after removal of the primary
tumour.5,9

The prognosis of patients pre-
senting with a metastatic RCC is
extremely poor; a survival rate of
about 20% at 1 year.3,15 Review of
the literature revealed that exci-
sion of solitary metastatic lesions
of RCC following nephrectomy
results in a 41% survival at 2 years
and a 13% survival at 5 years.2,4

It seems that patients with soli-
tary metastasis occurring synchro-
nously with the primary tumour
have a lower survival rate than
those in whom the metastasis
develops after a disease-free peri-
od post-nephrectomy.7,15

Conclusion

Although temporal bone involve-
ment in metastatic renal cell carci-
noma is extremely rare, the otolo-
gist should be aware of this diag-
nostic possibility.

This emphasizes the importance
of a past history of carcinoma and
of a thorough physical examina-
tion. In some cases the metastasis
may precede the diagnosis of the
primary tumour and mimic a jugu-
lotympanic paraganglioma.

A review of the literature con-
firms the exceedingly unusual
occurrence of this location.8
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