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Abstract. Meningioma is a well-recognized tumour of the central nervous system.

However, extracranial non-dural or ectopic meningiomas are rare and in most of the
reported cases, meningiomas are diagnosed only after histopathologic examination.
Over the last 5 years, the authors have seen three cases. In these case reports, they
discuss the salient features of these lesions, which can aid the preoperative diagnosis
and management of these patients. One of the cases is a rarity, owing to the extreme
extracranial position which allowed the pressure of the tumour abrade the adjacent
structures. In one case, reconstruction of the skull bone using polymeric materials
(Acrylic matter) was necessary. In the other two cases, titanium plates and screws

were used to reconstruct the jaw.
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Meningioma is a common intracranial
tumour with a variety of histomorphologic
growth patterns, which are usually easily
recognized’. Their extracranial location is
rare but two categories can be distin-
guished: primary and secondary extracra-
nial meningiomas. The primary type arises
from either displaced embryonic ara-
chnoid cells or from multipotential
mesenchymal cells, and the secondary
type arises as a direct extension of an
intracranial mass. Primary extracranial
(ectopic, extracalvarial) meningiomas of
the nasal cavity, temporal bone, paranasal
sinuses, and nasopharynx (hereinafter
referred to collectively as the sinonasal
tract) are very rare.

The literature is generally limited to iso-
lated case reports>™'%134 with a few
reviews’. Histologically, meningiomas of
the sinonasal district are identical to their
intracranial counterparts, although diagnos-
tic difficulties are frequently encountered in
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the differential diagnosis with carcinoma,
melanoma, and olfactory neuroblastoma
resulting from the rarity of meningiomas
in this location.

Meningiomas represent about 20-30%
of all primitive encephalic tumours. They
probably arise from the meningeal cover-
ings, and arachnoidal cap cells of the brain
and spinal cord and 1-2% have an extra-
cranial location'. Possible mechanisms for
extracranial meningioma have been pro-
posed®*°.

The most frequent sites of an external
mass are the orbit, the outer table and
scalp, the paranasal sinuses, the nasal
cavity, the parotid and parapharyngeal
region. It has been estimated that about
20% of intracranial meningiomas could
develop an extracranial extension, and
the most common site is the orbit. Follow-
ing invasion of the temporal bone, the
most common extension route is through
the jugular and lacerate foramina into the

nasopharyngeal, retromaxillary, retroman-
dibular and cervical spaces, whilst inva-
sion of the external auditory canal is very
uncommon’'®. Extension through the for-
amina rotundum, spinosum and ovale,
such as the pterygomaxillary fissure, the
sphenopalatine foramen and the pterygo-
palatine canal is rare. When meningiomas
occur in the head and neck, the diagnosis
and management often represent a great
challenge.

The differential diagnosis of extracra-
nial meningiomas includes a variety of
benign and malignant neoplasms, includ-
ing epithelial tumours (carcinoma),
neurogenic tumours (melanoma and olfac-
tory neuroblastoma), vascular tumours
(angiofibroma, paraganglioma), and
mesenchymal tissue tumours (aggressive
psammomatoid-ossifying fibroma)*?.

According to the WHO classification
there are 15 histologic subtypes of menin-
giomas (Table 1). Amongst these subtypes,
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Table 1. World Health Organization (WHO) classification of meningiomas.

WHO grade
Meningiomas with low risk of recurrence or aggressive growth
Meningothelial I
Fibrous (fibroblastic) I
Transitional (mixed) I
Psammomatous I
Angiomatous I
Microcystic I
Secretory I
Lymphoplasmacyte-rich I
Metaplastic I
Meningiomas with greater likelihood of recurrence and/or aggressive behaviour
Atypical II
Clear cell (intracranial) 11
Chordoid I
Meningiomas of any subtype or grade with high proliferative index and/or brain invasion
Rhabdoid 1
Papillary I
Anaplastic (malignant) 11

meningothelial, fibrous and transitional
(mixed) are the most common. The prog-
nostic significance of these subtypes is very
low, although some subtypes, such as clear
cell meningiomas and papillary meningio-
mas, are clinically aggressive; 2—10% of
these tumours are malignant.
Meningiomas are soft, smooth-surfaced
masses with a broad dural attachment; the
microscopic findings show lobules of neo-
plastic cells creating a syncytial appear-
ance, and fibrous tissue is typically scant.
The cells show round to oval nuclei, deli-
cate chromatin, small solitary nucleoli, and
often nuclear-cytoplasmic invaginations
called pseudoinclusions (syncytial variant).
The transitional variant demonstrates pro-
minent lobules, whorls, collagenized blood
vessels, and psammoma bodies. The
fibrous variant is generally less cellular
and consists of elongated cells immerged
in a collagen-rich matrix. The classic ultra-
structural findings show interdigitating pro-
cesses, well-formed desmosomes and
hemidesmosomes. Atypical and malignant
meningiomas demonstrate hypercellular-
ity, necrosis, sheet-like growth and the
cytologic findings include high nuclear-
cytoplasmic ratios, coarse chromatin, pro-
minent nucleoli, and high mitotic activity.
The clinical and radiographic features
of these tumours are non-specific, and
consequently an accurate diagnosis
requires histologic evaluation. Histologi-
cally and immunophenotypically, extracra-
nial meningiomas are the same as their
intracranial counterparts. An awareness
of'these pathologic and immunohistochem-
ical features should allow them to be dis-
tinguished from other sinonasal tract
tumours. The clinical manifestations,
radiographic findings, and histologic fea-
tures cannot predict the clinical outcome

accurately, even though, with complete
surgical extirpation, sinonasal tract menin-
giomas have a good overall prognosis®>.

During the last 5 years, the authors have
observed three cases of extracranial
meningiomas. They discuss the salient
features of these lesions, which can aid
the preoperative diagnosis and manage-
ment of these patients.

Case reports
Case 1

A 75-year-old female patient presented
with progressive swelling over the right
side of the outer head and temporal region.
It was associated with local pain and
progressive proptosis. She denied vertigo,
imbalance or tinnitus. Her medical history
was unremarkable. On examination, she
had a 6 cm, firm, nontender, noncompres-
sible swelling on the right temporal

region, fixed to the underlying bone.
The skin over the swelling was normal
and the underlying mass could be pinched
off (Fig. 1). There were no other neuro-
logical symptoms or deficits. Neurologic
examination, including evaluation of the
cranial nerves, and head and neck exam-
ination were normal. Computed tomogra-
phy (CT), before and after contrast
administration, showed a large enhancing
extracranial lesion located into the infra-
temporal fossa; the underlying bone was
irregular and soft in places and it was
infiltrated by the tumour (Fig. 2).

An emicoronal skin incision was made
on the right side (Fig. 3a) and dissection
revealed the tumour (Fig. 3b). The tempor-
alis muscle was extensively infiltrated by
the neoformation, so it was completely
removed. The lesion was removed
(Fig. 3c). It was also necessary to remove
part of the temporal bone, which was par-
tially destroyed by the tumour. This extre-
mely rare presentation revealed a totally
extracranial meningioma the pressure of
which eroded the bone. Skull bone recon-
struction was performed using polymeric
materials (Acrylic) and fixed using titanium
plates and screws. 3 weeks later, the Acrylic
matter was removed due to an infection.

A good postoperative outcome was
achieved. No new symptoms developed 1
year after surgery. The patient is still under-
going 6-month follow-up. Histopathology
of'the tumour tissue showed meningothelial
meningioma (Fig. 3d) with whorled aspects
and psammoma bodies, occasional mitotic
figures, no nuclear pleomorphism or necro-
sis. Histopathological examination of the
tumour revealed a meningioma with sev-
eral intracellular pseudolumina with round
eosinophilic periodic acid Schiff (PAS),
epithelial membrane antigen (EMA) and
carcinoembryonic antigen (CEA) positive

Fig. 1. Case 1. A 75-year-old female patient presented with swelling over the right side of the

outer head and temporal region.
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Fig. 2. Case 1. Axial CT with contrast showing a large enhancing extracranial lesion located
into the temporal and infratemporal fossa; the underlying bone is irregular and soft in places and

infiltrated by the tumour.

bodies, so-called pseudopsammomabo-
dies. The tumour was a primary extracra-
nial meningioma without any intracranial
connexion.

Case 2

A 65-year-old female patient presented
with new-onset headaches, facial sensory
disturbance (second division of the tri-
geminal nerve), and airflow reduction

through the left nostril. She complained
of left hypoacusia and visual reduction of
the left eye. The visual field showed a
deficit in the left lower quadrant and ultra-
sound of the orbit showed retrobulbar
optic neuritis. Magnetic resonance ima-
ging showed abnormal enhancement and
widening of the left pterygopalatine fossa
and sphenoidal sinus and omolateral
cavernous sinus. A lesion extended into
the middle cranial fossa (Fig. 4a). The
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Fig. 3. Case 1. (a) The skin marked to show the line of the skin incision on the right side; (b)
intraoperative view of the lesion exposed; (c) the lesion removed; (d) histological section
(Hematoxylin and Eosin 10 x) of the transitional meningioma infiltrating soft and muscular tissues.
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patient was subjected to surgical partial
removal of the lesion through a left fronto-
temporal approach.

The tumour was forcibly removed in
part, because of the extent of the lesion
within the cavernous sinus and sphenoidal
sinus and the involvement of the internal
carotid artery (Fig. 4b). A second opera-
tion was performed 3 weeks later because
of the tumour extension within the pter-
ygopalatine fossa (Fig. 4c).

A zig—zag shaped skin incision from the
inferior lip to the chin to the ipsilateral
mastoid was used (Fig. 5a). The oral floor
was also dissected and the facial artery and
vein were exposed. The authors made a
para-median osteotomy of the jaw on the
left side, the soft tissues were dissected
until, in the lateral pharyngeal space and
in the pterygopalatine fossa, a large, red-
brown, hard, elastic neoplasia was found
(Fig. 5b and c). It was not possible to
remove the lesion en block, because it
was strongly fixed to the cranial base, pene-
trating the cavernous sinus and it involved
the internal carotid artery, so a piecemeal
removal was performed. Osteosynthesis of
the jaw was carried out using titanium
plates and screws. Histopathology of the
tumour tissue showed cellular pleomorph-
ism, nuclear atypia, macronucleoli, small
cell formation, sheeting, atypical mitoses,
and necrosis. Histopathological examina-
tion of the tumour revealed an atypical
meningioma (WHO grade II) (Fig. 5d).
Radiotherapy was performed and at the
3-year follow-up the patient had no neuro-
logical symptoms (Fig. 6). In this case the
extracranial location was a secondary
extension of the intracranial meningioma.

Case 3

In 1999, a 62-year-old male patient pre-
sented with motor and nominum aphasia,
left hypoacusia and tinnitus, pierced-type
headache, reduction of vision in both eyes
and hypostenia of the legs, which led to
difficulties in ambulation particularly with
the right leg. He underwent CT and MRI of
the brain. MRI revealed a tumour mass of
3.5 cm, enhanced after contrast medium in
correspondence with the left temporal pole.
The lesion was excised using a left fronto-
temporal approach (Fig. 7a and D).
The lesion appeared largely calcified and
presented features of meningioma. The
histopathological findings suggested a
fibroblastic meningioma. In the postopera-
tive period, the motor aphasia and the
deficit of the right leg decreased, but the
nominum aphasia persisted. 6 years later, in
2005, a neurological examination revealed
a persistence of aphasia nominum and left



214

laconetta et al.

Fig. 4. Case 2. (a) MRI, T1-weighted, in coronal view after contrast administration showing the
tumour mass in the left middle fossa, cavernous sinus and pterygopalatine fossa; the carotid
artery is surrounded by the tumour; (b) MRI, T1-weighted, showing the removal of the
intracranial lesion by a fronto-temporal approach; (c) axial CT showing the lesion located

within the pterygopalatine fossa.

hypoacusia, and an MRI of the brain
showed a recurrence of the lesion confirm-
ing the presence, on the left side, of
a temporo-polar neoformation, about
2.5 cm in size. The patient underwent cra-
niotomy and the tumour mass was removed.
A fronto-temporal approach was used on
the left side. As in the previous surgery, the
lesion was moderately vascularized
and infiltrated the dura mater of the great

sphenoid wing and the temporal fossa. The
neoformation appeared roundish, grey—yel-
low and soft in consistency. It was removed
step by step, using bipolar pliers. Where the
floor of the middle fossa was eroded, the
dura mater seemed infiltrated: so it was
removed and replaced by a pericardial
patch. Histopathological examination of
the tumour revealed a typical transitional
meningioma. Postoperatively the aphasia

(d)

Fig. 5. Case 2. (a) The zig—zag shaped skin incision to perform the transmandibular approach;
(b) exposure of the tumour mass within the pterygopalatine fossa (arrow); (c) the lesion
removed; (d) histological section, immunostaining Ki-67 antigen/Monoclonal mouse antibody
(MIB-1) (40x), showing high cellular proliferative index.

nominum regressed, but the hypoacusia
persisted. After a period of good health,
in 2006 a follow-up contrast enhanced
CT scan of the brain showed a neoformation
in the upper portion of the nasal fossa, the
pterygo maxillary fossa and the sphenoidal
sinus (Fig. 7c). The bone was eroded. A
different approach was necessary and a
mandibular osteotomy was performed to
expose the lesion in the pterygo maxillary
fossa (Fig. 8). Using an endoscopic
approach in the nasal cavity, a turbinectomy
and removal of the neoformation, located
between the middle turbinate and the nasal
septum, was performed. The jaw was fixed
using titanium plates and screws. Histo-
pathological examination of the tumour
revealed a rhabdoid meningioma and some
areas of necrosis (WHO grade II) (Fig. 9).
Radiotherapy was performed (Fig. 10). This
case was a secondary extracranial extension
of an intracranial meningioma.

Discussion

Meningiomas are benign tumours derived
from the arachnoid villous structures of the
meninges and are common in the central
nervous system?>. Extracranial meningio-
mas are very rare in comparison to axial
lesions, and the incidence of extracranial-
extra-axial meningiomas ranges from 1%
to 2% of all meningiomas. They have been
reported sporadically. Hove et al.'® sub-
classified extracranial meningiomas on
the basis of the major aetiologies proposed
concerning their development, and the
most common variety of extracranial
meningioma, is that which arises from
intracranial dura and extends extracra-
nially®. About 40% of these, develop from
the sphenoidal region into the orbit with
associated hyperostosis of bone and with
proptosis and progressive visual impair-
ment. The literature indicates that extracra-
nial meningiomas show a slight female
predominance, 1:1.2, approximately 55%,
and males have a worse prognosis. The
average age at presentation for the authors’
patients (67.3 years) was not in line with
those reported in the literature (43.4
years). There is a statistically significant
difference in the age at presentation for
the female patients in the present series,
who were on average (70.0 years), older
than their male counterparts (62.0 years),
comparing the average age of the females
(48.7 years) and males (36.9 years)
reported in the literature. Extracranial
meningiomas have been observed to be
benign and slow growing.

This diagnosis is rarely considered
before surgical removal and histopatholo-
gic examination, because of its rarity, and



Fig. 6. Case 2. The patient in frontal (a) and lateral (b) view 2 months after surgery. The scar is
cosmetically acceptable and there is no facial nerve deficiency.

the absence of clear radiological findings
in favour of a meningioma, specially
regarding the primary truly extracranial
lesions, lacking any detectable intracranial
mass or dural attachment and their often
non-specific clinical findings compared to
the other more common tumours of the
soft tissues. The patient has to be carefully
observed and the shape of the lesion, the
swelling, the pain with or without com-
pression, and the underlying tissue fixation
have to be examined. The skin over the
swelling is evaluated and the underlying
mass is pinched off. Neurological symp-
toms have to be estimated, including eva-
luation of the cranial nerves and head and
neck examination. When there is involve-
ment of the orbit, it is necessary to esti-
mate visual acuity, whilst involvement of

the ear is analysed by audiometry. In
general, the most common symptoms
are headache, vertigo, and seizures. The
differential diagnosis of otological symp-
toms caused by middle ear tumours
includes cholesteatoma, adenoma, para-
ganglioma, adenocarcinoma, lymphoma
or metastatic carcinoma.

The role of CT with contrast medium is
very significant and reveals the relation-
ship between the tumour and the bony
surfaces, the temporal bone, sphenoid
ridge, and lateral wall of the orbit, and
the possibility of a malignant tumour
involving the temporalis muscle and/or
bone. MRI allows a study of the vascular-
ization, infiltration, extension, limits and
relationships with the brain parenchyma
and surrounding structures.

(a) Tra=Cor(-:<i-

Fig. 7. Case 3. (a) MRI, T1-weighted, axial view showing the tumour mass within the left
middle fossa displacing the temporal lobe, the carotid artery is encased by the tumour (arrow);
(b) MRI, T1-weighted, in axial view, showing the removal of the tumour through a left fronto-
temporal approach; (c) axial CT showing the tumour mass extending within the left pterygo-

palatine fossa.
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Surgical excision is the gold standard of
treatment and must be planned by radiolo-
gic studies to determine the extent of the
tumour and the presence or absence of a
companion central nervous system menin-
gioma. This includes removal of thickened
bone and resection of the dura involved
along with the tumor®. Adequate exposure
of the tumour and involved bone can be
achieved using a generous scalp incision.
Usually, the thickened calvarium is hard
but slightly softer than the normal bone and
can be removed easily. If possible, this has
to be accompanied by removal of an ade-
quate margin of normal bone. A dural
defect can be closed using pericranium
harvested from the adjoining region or,
alternatively, a vascularized pedicle peri-
cranial flap can be used'®. At surgery, the
skin can be separated from the temporalis
fascia easily. A firm, fleshy, highly vascular
tumour infiltrating the temporalis muscle
and densely adherent to the underlying
bone is identified and detached all around,
along with muscle from the underlying
bone, and to gain access to the infratem-
poral part of the tumour, lateral orbitozygo-
matic osteotomy is performed. Bony
defects can be closed by artificial graft
material (polydioxanon sheet) or with vas-
cularized pedicle pericranial flaps based on
temporalis muscle and its fascial layer. If
the frontal sinuses are involved, they should
be excluded from the cranial cavity by
cranialization. Although there are occa-
sional reports of complete remission after
radiation therapy, surgical resection is the
treatment of choice. The different benign
and malignant lesions arising in this region
include rhabdomyosarcoma, hemangioper-
icytoma, chondroblastoma, hyperparathyr-
oidism, and fibrous dysplasia. The
pathologic features of extracranial menin-
giomas are identical to those of more fre-
quent intracranial lesions. Preoperative
suspicion of a meningioma in these patients
would have resulted in a more aggressive
surgical approach. Recurrence of intracra-
nial meningiomas occurs usually in the
primary site and less commonly at the
surgical scar, therefore the extent of surgi-
cal excision is probably the most important
factor in determining outlook, in order to
decrease recurrence. The surgical strategy
for primary and secondary extracranial
meningiomas is different. The first has to
be treated as a common tumour of the soft
tissues and the target is to attempt total
removal. Secondary extracranial meningio-
mas are extensions of intracranial lesions,
migrating through the foramina or eroding
the bone of the skull, often involving vital
neurovascular structures. After craniotomy
and the removal of the intracranial portion,
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Fig. 8. Case 3. (a) The skin marked, showing the zig—zag shaped skin incision; (b) the mandible
resected after the pre-plating has been performed; (c) exposure of the lesion within the left
pterygopalatine fossa (arrow). Lingual nerve (arrowhead).

Fig. 9. Case 3. Histological section (Hematoxylin and Eosin 10x) showing meningiomatous
tissue infiltrating bony lamellae.

Fig. 10. Case 3. The patient in frontal (a) and lateral (b) views 2 months after surgery. The scar
is not particularly evident and the left facial nerve function is preserved.

generally a transfacial approach has to be
performed to extirpate the extracranial por-
tion. The extent of surgery depends on the
bone erosion due to the tumour, its size, and
degree of infiltration into the surrounding
structures.

Meningiomas with negative histopatho-
logical features, such as a high mitotic
index and nuclear pleomorphism (anaplas-
tic meningioma), have a higher probability
of recurrence. It has been observed that,
after using radiotherapy, the recurrence of
intracranial meningiomas is uncommon.
Radiotherapy treatment involves post-
operative, three dimensional, conformal
radiotherapy to partial brain using a 6
MV linear accelerator with four non-com-
planar fields with a dose of 60 Gy in 30
fractions in 6 weeks. In patients who have
never been subjected to radiation, post-
operative radiotherapy after recurrence in
a meningioma can improve control rates®'.
Patients who have not received radiother-
apy earlier can subsequently receive post-
operative radiotherapy.

The optimal management and the overall
prognosis of such recurrences, because of
their rarity, are unknown. For intracranial
meningiomas, radiotherapy is frequently
recommended as a safe and reliable adjunc-
tive treatment for partially resected menin-
giomas. When total resection of benign
meningioma is not feasible, subtotal resec-
tion combined with precise treatment plan-
ning techniques and adjuvant radiation
therapy can achieve results comparable to
those of total resection. Increased progres-
sion-free survival in the benign tumour
group was also significantly associated with
increasing the minimum radiation dose
(p=0.04)"%. Studies in the literature pro-
vide convincing evidence that radiation
therapy is beneficial in the treatment of
partially resected meningiomas. The role
of radiotherapy for primary extracranial
meningiomas has not been established.

In the literature, the recurrence rate for
meningiomas after total excision varies
from 7% to 84%, depending on the histol-
ogy and extent of surgery. The authors’
surgery has been very aggressive because
the tumour infiltrated nearby structures. In
one of the present cases the authors used a
polymeric material for reconstruction, and
in this case the patient was reoperated on
because an infection occurred.

Slowly progressive lesions in the tem-
poral region, presenting dural involvement
and contrast enhancement on CT, with
extensive hyperostosis, suggest a rela-
tively benign lesion (meningioma). These
features could lead to more aggressive
resection and a reconstruction of bone
defects.



The origin of primary extracranial
meningiomas remains  controversial,
although several theories have been pro-
posed. These include extradural trapping of
arachnoid cells during embryogenesis,
ectopic migration of the arachnoid cell
nests with the developing peripheral
nerves, and metaplasia of the mature per-
ipheral nerve sheath cells or progenitor
cells. HovE et al.'® subclassified extracra-
nial meningiomas on the basis of the major
aetiologies proposed in the development of
extracranial meningiomas, and the most
common variety of extracranial meningio-
mas is that which arises from intracranial
dura and extends extracranially’. There are
a number of different mechanisms to sug-
gest how extracranial meningiomas arise
and develop®®'®, including: arachnoidal
cells are evident in the sheaths of the nerves
and vessels where they emerge through the
skull foramina; displaced pacchionian
bodies become detached, pinched off, or
entrapped during embryologic develop-
ment in an extracranial location; an origin
from undifferentiated or multipotential
mesenchymal cells, such as fibroblasts,
Schwann cells, or a combination of these,
perhaps explaining the diverse pathologic
spectrum found in meningiomas; traumatic
events or cerebral hypertension that dis-
place arachnoid islets.

By one or more of these mechanisms,
arachnoid cells are identified outside the
neuraxis and give rise to extracranial
meningiomas. Clinicopathologically, they
are usually categorized in four groups,
based on the suggested aetiologies pro-
posed for the development of extracranial
meningiomas: direct extension of a primary
intracranial meningioma through pressure
necrosis/absorption of the bone, or through
an iatrogenic or natural opening (including
the cribriform plate); extracranial metasta-
sis from an intracranial meningioma; extra-
cranial meningioma originating from
arachnoid cell clusters in the sheaths of
the cranial nerves (or vessels) as they exit
through the foramina or suture lines of the
skull, including the cribriform plate; extra-
cranial meningioma without any apparent
demonstrable connexion with foramina,
cranial nerves, or cranial primaries.

Up to 20% of intracranial meningiomas
may have extracranial/extraspinal exten-
sion®, including the orbit, middle ear, soft
tissues, and skin of the head and neck, and
upper airway involvement (nasal cavity,
para-nasal sinuses, nasopharynx). Most of
the reported cases involving the upper air-
way represent secondary extension from an
intracranial lesion®'%!""'*!7 Extracranial
meningiomas arising from the sinonasal

tract or temporal muscle with no evidence
of an association with an intracranial
tumour (also called heterotopic, ectopic,
or extracalvarial) are rare®>>1%13:1522
and most of the reported cases were
described before modern radiographic ima-
ging techniques were available to exclude
intracranial tumours. There is a growing
consensus that primary extracranial menin-
giomas are truly extracranial, lacking any
detectable intracranial mass or ‘dural
enhancement’ by radiologic techniques.

In summary, the clinical and radio-
graphic features of these uncommon
lesions are nonspecific, hence, a precise
diagnosis requires histologic evaluation.
The prognosis, after complete surgical
extirpation, is generally good with dis-
ease-free survival rates of 82% and 78%
at 5 and 10 years, respectively>.
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