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CASE REPORT

Giant intraosseous meningioma mimicking fibrous
dysplasia
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ABSTRACT

We illustrate a case of a giant primary intraosseous meningiomas (PIMs) with optic nerve compression treated by partial resection.
A 48-year-old female presented with visual disturbances exophthalmus, diplopia and eye pain due to optic nerve compression.
The patient had a past history of fibrous dysplasia treated surgically with partial resection by ENT in 2010. Histology confirmed
the diagnosis. Two years later she presented with further decrease in visual acuity and diffuse hyperostosis. In this context she
underwent a neurosurgical procedure consisting in craniotomy and further partial resection of the lesion including optic canal
decompression. The second pathological examination demonstrated an extensive meningioma (WHO grade I) of the skull base.

We recommend that in cases of diffuse hyperostosis the differential diagnosis include diffuse intraosseous meningioma. If
complete surgical resection is not achievable, a biopsy to confirm the diagnosis is recommended. Treatment options include
complete or partial resection followed by adjuvant radiotherapy.
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1. CASE REPORT

A 48-year-old woman presented with a 3-year history of
progressive right sided visual disturbance, exophthalmus,
diplopia and eye pain. The patient underwent a cranial CT
scan which showed a diffuse bilateral frontal and skull base
hyperostosis, especially evident on the right side, and extend-
ing bilaterally from the sphenoid bones, down to the clinoid
processes, orbits, temporal bones and the right frontal bone
as seen in Figure 1. The right optic nerve was displaced
with narrowing of the optic canal. These findings were con-
sistent with fibrous dysplasia. Diffuse hyperostosis could
also be consistent with an osteosarcoma, although this was
less likely. The mass effect of the tumor involving both or-
bits caused compression of the eye muscles with subsequent
exophthalmos, also more evident on the right side. The gen-

eral practitioner referred the patient to an ophthalmologist
who diagnosed exophthalmos with compressive optic nerve
atrophy, decreased vision and secondary glaucoma. The
ophthalmologist then referred the patient to an ENT doctor.

The patient underwent surgical decompression of the right
orbit via a transethmoidal, transsphenoidal and transpalpe-
bral approach. During the operation, visualization of the
orbital content was inadequate and bleeding from the bone
prevented completion of the planned operation. The ENT
suggested a second operation via a right subfrontal cran-
iotomy to further decompress the orbit and the optic nerve.
The first histopathological analysis seemed to confirm the
suspicion of fibrous dysplasia and the patient was discharged.
Ophthalmological and radiological follow-up was conducted
via CT and MRI.
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Figure 1. Radiological imaging: Computer Tomography showing diffuse hyperostosis (meningioma) of the skull base
predominantly right with narrowing of the right optic canal. Bone window demonstrates bone hyperplasia. On T2 weighted
MRI impressive compression of the olfactory cortex.

Two years later the patient demonstrated identical clinical
symptoms with further visual loss. A repeat cranial CT was
performed and showed considerably increased hyperostosis
of the skull base and especially of the right optic canal. On
this occasion the patient was referred to the neurosurgical
department and underwent a right pterional craniotomy with
decompression of the optic canal through the intraorbital
space and a cranioplasty. The operation lasted 6.5 hours
and, apart an estimated blood loss of 1.5 L was uneventful.
On this occasion, the histopathological results unexpectedly
showed the presence of meningioma cells with a proliferation
index of MIB-1 < 1%. Fibrous dysplasia was excluded using

immunohistochemical analysis which revealed positivity to
EMA, Vimentin and progesterone receptors (see Figure 2).
The old slides were revisited. revealing that the initial diagno-
sis of fibrous dysplasia had been incorrect. Retrospectively,
the first slides also showed meningioma cells which had not
been observed due to the omission on immunohistochemical
analysis.

Postoperative imaging showed partial bone-resection and a
wide optic canal with the persistence of hyperostosis. Further
resection was not considered an option as, even without the
above-mentioned circumstances, a complete resection would
not have been feasible due to extensive skull base invasion.
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The case was discussed at the neurosurgical tumour board
conference and radiation therapy was recommended to avoid
further progression/growth of the lesion.

Figure 2. Pathological examination on eosinophilic stain.
In soft pink from the edge to the middle of the picture are shown the
meningioma cells. They express epithelial membrane antigen
(EMA), vimentin and progesterone receptors which confirm
meningothelial differentiation and exclude fibrous dysplasia.

2. DISCUSSION
Meningiomas are benign neoplasms of meningothelial cells
and present in the subdural space as primary intradural menin-
giomas. Occurrence outside of the central nervous system is
called ectopic. The classification of these lesions is based on
the presence (primary lesion) or absence (secondary lesion)
of a connection with the central nervous system. The follow-
ing ectopic locations of meningiomas have been reported:
skull,[1–3] scalp,[4] orbit,[5] paranasal sinuses,[6] nasophar-
ynx,[6, 7] neck[8, 9] and skin;[10, 11] occasionally in the lung,[12]

mediastinum,[13] adrenal gland,[9] paraspinal region,[14] and
even in a finger.[10] These primary extradural meningiomas
(PEM) are rare tumours accounting for less than 2% of all
meningiomas. The most common sites of occurrence of the
ectopic meningiomas of the head and neck region include
the middle ear and temporal bone, sinonasal cavity, orbit,
oral cavity, and parotid gland.[11, 12] Common symptoms of
sinonasal cavity meningiomas are nasal obstruction, epis-
taxis, headache, pain, visual disturbances and facial defor-
mity. The tumours may erode the bone of the sinuses and the
surrounding soft tissues, the orbit and the skull base.[12] The
invasion of bones by meningiomas through osseous canali-
culi is not a sign of malignancy.[13]

Primary extradural meningiomas are rare lesions and this
term indicates that the origin of these tumours is not the
dura. It is crucial to distinguish these meningiomas from
primary intraosseous meningiomas (PIMs), which may have

secondary extracranial extensions and/or may have metasta-
sized. The term PEM refers to those lesions arising within
the calvaria, which are not included in the term "extracranial
meningioma". This term, PEM, also eliminates any confu-
sion caused by using the term "ectopic meningioma", which
includes primary meningiomas located within the ventricular
system.

These shortcomings have resulted in limited knowledge of
the biological and clinical behaviour of meningiomas arising
outside the subdural compartment.

In order to develop a better understanding of these tumours
and to establish a comprehensive classification scheme for
them, Lang et al.[24] analysed a series of patients from the
M.D. Anderson Cancer Centre (MDACC) and reviewed all
cases reported in the literature since the use of CT scanning.
They concluded that the definition of "PEM" (Primary Ex-
tradural Meningioma) reflects the tumour’s relation to the
dura mater and the extent and direction of its growth, and
that the classification of PEMs as calvarial or extracalvarial
and as convexity or skull base lesions correlates with clinical
outcome.

Purely extracalvarial tumours are Type I, purely calvarial tu-
mours are Type II, and calvarial tumours with extracalvarial
extension are Type III. Each category is further classified
into convexity (C) or skull base (B) subtypes based on their
anatomical location. So, intraosseous meningiomas could be
considered Type II or III primary extradural meningiomas
based on whether extracalvarial extension is observed. Ac-
cording to these data our case can be classified as Type III B.
(see Table 1)

Table 1. Classification scheme of primary extradural
meningiomas. Adapted from Lang and colleagues.[24]

 

 

Type Description Subclassification 

I Purely extracalvarial Not applicable 
II Purely calvarial B (skull base) 
  C (convexity) 
III Calvarial with extracalvarial extension B (skull base) 
  C (convexity) 

 

According to the literature[15] this special type of osteoblastic
intraosseous meningioma may appear radiologically similar
to a fibrous dysplasia; further differential diagnosis will be
discussed in the following section.

2.1 Diagnosis

PIMs deserve special consideration: they can be osteoblastic,
osteolytic, or mixed on CT scans and radiographs of the skull.
Conventional cranial radiography shows anomalies such as
typical hair-on.end appearance of the skull in 30%-60% of
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cases.[24] CT is more sensitive and pointed out an hyper-
dense focal thickened expansive lesion of the skull. In most
cases, intraosseous meningiomas are osteoblastic, showing
a local bony expansion and a radiological "ground glass"
appearance similar to fibrous dysplasia.[25] Rarely PIMs may
present as an osteolytic skull lesion.[18, 22] The osteoblastic
subtype may be mimicked by other entities that appear as a
focal hyperdense lesion on CT, including meningioma "en
plaque", osteoma, osteosarcoma, Paget disease, and fibrous
dysplasia.[15, 21] Clinical informations and radiologic details
can further guide the differential diagnosis.

The osteolytic subtype of intraosseous meningioma requires
a differential diagnosis for solitary osteolytic skull lesions
such as haemangioma, chondroma, chondrosarcoma, der-
moid tumour, epidermoid tumour, hemangiopericytoma,
brown tumour, multiple myeloma, plasmacytoma, giant cell
tumour, aneurysmal bone cyst, eosinophilic granuloma, or
metastatic cancer.[16, 17, 19, 20, 22]

Magnetic resonance imaging (MRI) shows similar pattern
for both osteolytic and osteoblastic subtypes of intraosseous
meningiomas and intradural meningioma lesions. MRI al-
lows better definition of the extent of extracranial tumors.
PIMs are hypointense on T1-weighted images and hyperin-
tense on T2-weighted images.

Homogeneous enhancement after Gadolinium (Gd) adminis-
tration is typical. The "dural tail" often found with intradu-
ral meningiomas is usually missing in intraosseous menin-
giomas, but Gd enhancement of the dura may be present and
could be secondary to inflammation or tumour infiltrative
processes.

The MRI allows the distinction of intraosseous menin-
gioma from other osteolytic lesions such as haemangioma,
eosinophilic granuloma (which are nonenhancing), aneurys-
mal bone cyst (multiloculated with fluid levels), and epi-
dermoid/dermoid (fat contents). Plasmacytoma or multiple
myeloma are associated with anaemia and an monoclonal
band in serum protein electrophoresis.

Brown tumours shows usually hyperparathyroidism. Ma-
lignant lesions such as metastases, chondrosarcoma and os-
teosarcoma are often suspected by clinical factors such as
known primary cancer, rapid growth pattern or by specific
radiographic features (multiple lesions, ragged margins with-
out sclerosis).

Intraosseous meningioma with osteolytic features have a

higher probability of malignancy compared with the os-
teoblastic ones.

2.2 Treatment
Extended surgical excision of intraosseous meningiomas is
the treatment of choice and is potentially curative.[22, 23] If
a total resection is not achievable, decompression of nerves
and vital structures should be performed. Extended tumour
resection and skull remodelling are other crucial treatment
aspects. Ideally, cranioplasty should be performed in the
same procedure.[20]

Postoperative CT or MRI imaging should be performed to
evaluate the extent of resection and follow-up should be per-
formed in order to monitor tumour recurrence or progression.
Most of these tumours are histologically benign, but they
may affect certain parts of the skull base not amenable to
complete resection. Patients with benign tumours that cannot
be resected radically and are neurologically asymptomatic
may be followed-up using serial imaging.[22]

Additional treatment may be considered for those cases in
which patients present with neurological deficits, or where a
complete resection is not achievable, or in histologically ma-
lignant lesions. External beam or stereotactic radiosurgery,
chemotherapy, and bisphosphonate therapy are most fre-
quently proposed options.

In the literature adjuvant radiation therapy is recommended
in incompletely resected lesions or when the residual lesion
shows radiographic evidence of progression or causes symp-
tomatic compression of the adjacent structures.[22, 24, 25]

Despite their benign nature, ossifying meningiomas of the
skull base represent both a diagnostic and therapeutic chal-
lenge, especially in the presence of diffuse unresectable le-
sions where treatment options are limited and palliative.

3. CONCLUSION
We reported this rare case of intraosseous meningioma to
illustrate the importance of an adequate differential diagno-
sis in order to reach a correct diagnosis and avoid erroneous
treatment. PIMs are an extremely rare entity. It accounts for
less than 1% of all bone tumors and may be easily mistaken
with fibrous dysplasia because both lesions present with simi-
lar radiologic and histologic features. Immunohistochemistry
is a valuable tool in differentiating the two entities.
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