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Introduction

Meningioma is the second most common primary 
neoplasm of the central nervous system. The tumour 
arises from meningothelial cells in the meninges, 
where most meningiomas originate. However, 
these common tumours are sometimes found in 
unusual locations, and 2% of all meningiomas 
occur as an extracranial tumour.1 These extracranial 
meningiomas can be subdivided into tumours origi-
nating from an extracranial meningeal extension 
and primary ectopic lesions.

We report a case of simultaneous meningiomas 
in the external auditory canal (EAC) and temporal 
lobe without any connection between the tumours.

Case report

A 54-year-old Caucasian male presented with a 
history of gradually increasing hearing loss on the 
right side and occasional vertigo. Upon physical 
examination, swelling of the anterosuperior side of 
the right EAC was discovered. Pure-tone audiome-
try revealed a conductive hearing loss of 40 dB for 
the low frequencies on the right side. Tympanome
try confirmed normal aeration of the left middle ear 

(Type A according to Jerger) and yielded a type B 
graph on the right side due to a small EAC volume.

Magnetic resonance imaging (MRI) of the brain 
revealed an arachnoid cyst in the left temporal lobe 
and meningioma in the right temporal lobe, just 
anterior to the petrous bone. An enhancement and 
narrowing of the deepest part of the EAC was noted, 
as well as diffuse cloudiness and enhancement of 
the mastoidal cells. The latter findings may be in-
terpreted as extensive granulation tissue or possibly 
a soft tissue mass (Figures 1, 2).

High-resolution multi-detector computed to-
mography (HRMDCT) of the petrous bone in the 
axial plane with coronal reconstructions (Figure 3) 
showed a bony growth with a diameter of 1.2 cm at 
the anterolateral part of the right EAC with a small 
soft tissue component. This image suggested peri-
osteal reaction of the meningioma en plaque or a 
bony tumour with significant periosteal reaction. A 
second HRMDCT of the posterior fossa 2 weeks 
later showed no additional bone destruction, but in-
creased bony growth was observed. Therefore, me-
tastasis to the temporal bone or a malignant bony 
tumour was excluded.

We performed an extended canal wall down 
atticomastoidectomy with preservation of the 
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therefore, no connection between this tumour and 
the temporal lobe meningioma.

The pathological diagnosis of grade I meningo-
thelial meningioma was made according to the 
World Health Organization (WHO) classification. 
Microscopically, the tumour was composed of 
regular lobules and nests of polygonal cells with an 
eosinophilic cytoplasm (Figure 4). The nuclei were 
ovoid to round, not atypical. A few intranuclear 
pseudo-inclusions were noted. Mitotic figures were 
rare. Immunohistochemical staining showed that 
the cells were positive for epithelial membrane 
antigen, but not cytokeratin AE1-3. A total 2% of 
the tumour cells expressed MIB1 (Figure 5).

Postoperatively, the patient experienced significant 
improvement in hearing and had no more complaints 
of vertigo. Pure tone audiometry showed a complete 
closure of the air-bone gap on the right side. At 
3 months follow-up, no clinical signs were found of 
tumour recurrence and the modified radical cavity 
was healthy and quiet.

Discussion

Meningiomas account for 13-18% of all primary 
intracranial neoplasms of the central nervous sys-
tem. Twenty percent of the intracranial meningio-
mas also develop an extracranial extension via the 
path of least resistance, most commonly the supra-
orbital fissure to the orbita. Other frequent sites of 
spread are the scalp, the nasal cavity through the 
cribriform plate, the paranasal sinuses, the para
pharyngeal region through the floor of the middle 

ossicular chain and tympanic membrane, which 
was intact and healthy. During this procedure we 
discovered a soft tissue mass invading the skin of 
the EAC. The mass also invaded the bony posterior 
canal wall. Therefore, the posterior canal wall, 
tumour, and overlying skin were removed en bloc, 
leading to a canal wall down modified radical 
mastoidectomy. The extent of the resection was 
guided by frozen sections. No defect was found in 
the dural plate during the entire procedure and, 

Figure 1
Coronal T1-weighted image after the administration of gado-
linium shows an extra-axial homogenous mass inferior to the 
temporal lobe (large white arrows) with meningeal tail sign 
(white asterisk) compatible with a meningioma. Also note the 
enhanced soft tissue superior in the EAC with a bony over-
growth of the osseous linning of the EAC, which is compatible 
with the EAC meningioma (small white arrows).

Figure 3
Axial (left) and coronal (right) reformatted MDCT images 
showing extensive osseous growth of the osseous lining in the 
superior EAC (black arrows) with an adjacent soft tissue 
component.

Figure 2
Axial T1-weighted image after the administration of gadolinium 
demonstrating the homogenous extra-axial temporal lobe 
meningioma (right image) and the mass in the superior EAC 
(left image, white arrows).
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chronic middle ear infections, and cholesteatomas 
also contribute to the differential diagnosis.4,8 Pa-
tients may complain of many different symptoms, 
including pain, headaches, hearing loss, tinnitus, 
vertigo, loss of equilibrium, cranial nerve paralysis, 
and visual changes.3 In our case, the patient pre-
sented with increasing hearing loss and vertigo.

The definitive diagnosis should be based on 
histological evaluation, as no specific clinical or 
radiographic features exist. Microscopically, no 
difference is found between intra- or extracranial 
meningiomas. Fifteen histological subtypes of 
meningioma are recognized by the WHO classifica-
tion. The microscopic findings of our tumour sug-
gest meningothelial meningioma, a WHO grade I 
tumour. The histological hallmark of meningiomas 
in general is a whorled pattern of meningothelial 
cells associated with psammoma bodies. In some 
meningiomas, this distinctive appearance is ob-
scured by a fibroblast-like proliferation and the for-
mation of fibrous tissue. Meningiomas are positive 
for epithelial membrane antigen. Other more rare 
subtypes of meningiomas include those dominated 
by a proliferation of blood vessels, or those with a 
papillary or microcystic appearance.9 A total of 
95% of all ear and temporal bone lesions are 
meningothelial.4

The two macroscopic subgroups of meningiomas 
are the globular type and the “en plaque” tumours. 
En plaque meningiomas are carpet-like lesions that 
infiltrate the dura, and sometimes the bone. There-
fore, these types of tumours remain a surgical chal-
lenge. Radical surgery is the treatment of choice, 
but because of the location of the tumours and the 

cranial fossa, and the suture lines of the skull. Usu-
ally, the intracranial and extracranial components 
manifest at the same time. Sometimes, however, 
the occurrence at another location is delayed after 
the appearance of the first tumour.2

Unassociated but simultaneous primary extra-
cranial meningiomas of the ear or temporal bone 
and intracranial tumour are very rare. These cases 
account for less than 1% of all meningiomas. The 
cases had an intracranial extension or were 
published before modern imaging was available to 
exclude intracranial tumours, with the exception of 
two cases.3,4 Uppal et al.5 and Kumar et al.6 also 
published case reports on temporal bone meningio-
ma arising from the EAC without any intracranial 
connection.

Several different mechanisms explain the origin 
of extracranial meningiomas. Primary extracranial 
tumours are thought to arise from a proliferation of 
perineural cells in cranial and spinal nerves. Be-
cause the sheaths of these nerves contain arachnoi-
dal cells, they may form a meningioma.3 Another 
explanation is the displacement of Pacchionian 
bodies during embryological development. Arach-
noid cells can also be transferred by a traumatic 
event or cerebral hypertension.4

Because of the rarity, establishing the correct 
diagnosis is often a challenge. The differential diag
nosis of a mass in the EAC includes a wide range of 
benign and malignant lesions. Most of the lesions 
are indistinguishable by micro-otoscopy alone. Ex-
ostosis is the most common benign tumour of the 
EAC.7 Paraganglioma, schwannoma, hemangioma, 
middle ear adenoma or carcinoma, otitis externa, 

Figure 4
The lesion consists of regular lobules and nests of monotonous 
meningiothelial cells. Hematoxylin and eosin; ×200.

Figure 5
A majority of the tumour cells expressed epithelial membrane 
antigen (EMA). ×400.
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relationship with vital structures, total resection 
may often prove difficult.9,10 To limit the chance of 
recurrence, both the tumour and dura need to be 
resected close to the point of attachment.11

In general, the prognosis of extracranial menin-
gioma appears to be excellent, with an overall raw 
survival of 15.5 years3 to 28 years.4 After complete 
removal of the tumour, the 5-year survival rate is 
more than 80%.12 The 5-year disease specific sur-
vival rate varies from 82.1%3 to 91.2%.4 The risk of 
recurrence depends on the extent of the surgical 
excision, the location of the tumour, and the histo-
pathological type of tumour. The difference in re-
currence rate between an en plaque meningioma 
and the normal type is significant. The recurrence 
rate for primary ear and temporal bone meningio-
mas after total excision varies from 7% to 84%, 
partly depending on the years of follow-up.13-15 

However, we surmise that a number of the pre-
sumed recurrences probably represent residual 
disease due to incomplete resection rather than real 
recurrences.

Conclusions

Tumoural lesions in the external auditory meatus 
are rarely seen in daily ENT practice. The presence 
of a mass in the external ear canal offers an exten-
sive number of differential diagnoses, and a thorough 
diagnostic work-up is crucial. Distinguishing 
between lesions according to the involvement and 
invasion of the adjacent structures is important. 
Therefore, extensive imaging is necessary. How-
ever, only histological evaluation can confirm the 
diagnosis of meningioma. Awareness of this diag-
nosis will avoid the misdiagnosis and inappropriate 
management of these tumours. Radical removal at 
first attempt is the treatment of choice.
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