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Primary osteolytic intraosseous meningioma of the frontal bone

Pierwotny sradkostny oponiak osteolityczny kosti czofowej
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Abstract

Almost 1-2% of meningiomas are lesions described as ectopic
or extradural meningiomas. Primary intraosseous menin-
giomas are a rare form of intra-bone tumours that account
for approximately 67% of extradural meningiomas.

A 41-year-old male patient presented with a headache and
a bulge at the right frontal region. Cranial computed tomog-
raphy displayed a hyperostotic lesion. Magnetic resonance
imaging showed enhancement of the bone lesion after injec-
tion of gadolinium. A burr hole was drilled at the thickest
section of the lesion, and pathological examination of the bone
dust extracted from this site was performed. The pathologi-
cal study indicated the presence of a meningioma. Right
frontal craniectomy was performed and the hyperostotic bone
was resected. No invasion was observed at the dura. A cal-
varial defect was reconstructed during the same session with
methyl methacrylate cranioplasty.
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Introduction

Meningiomas commonly originate from the arach-
noid cap cell bundles located on the external layer
of the arachnoid membrane. Almost 1-2% of menin-
giomas are lesions described as ectopic or extradural
meningiomas, which have no association with the sur-
face of the arachnoid membrane [1]. Primary intra-

Streszczenie

Oponiaki ektopowe lub zewngtrzoponowe stanowia 1-2%
wszystkich oponiakdéw. Pierwotne §rodkostne oponiaki sg
rzadka postacig guzéw Srodkostnych i stanowig ok. 67%
wszystkich oponiakéw zewnatrzoponowych.
Czterdziestojednoletni mezezyzna zglosit si¢ z powodu bélu
glowy 1 uwypuklenia w okolicy czotowej prawej. W tomo-
grafii komputerowej uwidoczniono zmiang powodujaca hiper-
ostoz¢. W badaniu za pomocg rezonansu magnetycznego
stwierdzono wzmocnienie sygnalu w obrebie zmiany po
wstrzyknieciu gadolinu. W miejscu, w ktérym zmiana byta
najszersza, wywiercono otwor trepanacyjny, a pyt kostny pod-
dano badaniu histopatologicznemu. Po stwierdzeniu obec-
nosci oponiaka wykonano prawostronng kraniektomie czotowa
1 wycieto zmieniong ko$¢. Nie stwierdzono naciekania opony
twardej. Podczas tej samej operacji wykonano kranioplasty-
ke ubytku kostnego za pomocg metakrylanu metylu.

Stowa kluczowe: oponiak srédkostny, osteolityczny, wyciecie.

osseous meningiomas are a rare form of meningiomas
that account for approximately 67% of extradural
meningiomas. Most of these tumours are calvarial
meningiomas [2] rather than the osteolytic form of
primary intraosseous meningiomas, which is the least
common.

In this report, we describe a case of primary osteo-
lytic intraosseous meningioma of the frontal bone.

Correspondence address: Dr. Adem Yilmaz, Department of Neurosurgery, Sisli Etfal Education and Research Hospital, Sisli, Istanbul 34077, Turkey,

e-mail: ademyilmaz70@yahoo.com
Received: 12.10.2009; accepted: 22.04.2010

Neurologia i Neurochirurgia Polska 2010; 44, 4

415



Adem Yilmaz, Murat Musluman, Yunus Aydin

Case report

A 4l-year-old male patient presented with
a headache and a bulge at the frontal region. Neuro-
logical examination was normal but cranial computed
tomography (CT) displayed a hyperostotic lesion with-
in the frontal bone. Cranial magnetic resonance imag-
ing (MRI) indicated a lesion of 6 X 6 cm, with the
thickest part measuring 16 mm. After intravenous
gadolinium infusion, contrast retention was observed at
the bone lesion (Fig. 1).

A burr hole was drilled at the thickest section of the
lesion, and a pathological study of the bone dust extract-
ed from this site was performed. The pathological study
indicated the presence of a meningioma. Right frontal
craniectomy was performed and the hyperostotic bone
was resected. No invasion was observed at the dura.
A calvarial defect was reconstructed during the same
session with methyl methacrylate cranioplasty.

The pathological study assessed the tumour as an
intraosseous osteolytic meningioma. We observed scat-
tered neoplastic infiltration in the tumour cross-sections,

which formed whorl structures consisting of diffuse
atypical meningothelial cells between the bone lamellae.
Cellularity was considerably high and 1-2 psammoma
bodies were observed at mitosis in 10 high-powered
field (HPF). Morphological findings revealed osteolytic
diffusion in the bone structure that was assessed as
meningotheliomatous meningioma (grade 1 according to
WHO 2007) (Fig. 2). No post-operative complications
were observed.

Discussion

Meningiomas that are not found on the arachnoid
surface are recognized as ectopic or extradural menin-
giomas. A large percentage of meningiomas are pri-
marily intradural lesions located at a subdural distance.
Nevertheless, extradural meningiomas account for 1-2%
of all meningiomas and can localize themselves in
the bone, skin, nasopharynx and neck [1].

Primary osseous meningiomas are rarely localized
inside the bone. These meningiomas account for 2/3 of

Fig. 1. CT scan with bone window (A, B) demonstrates a right-sided frontal hyperostotic mass expanding the calvaria. Axial post-contrast T1-weighted (C), T1-weigh-
ted (D), T2-weighted (E) and sagittal T2-weighted (F) MR images show the hypointense right frontal intracalvarial mass lesion. After intravenous gadolinium infusion,
contrast retention is observed at the bone lesion (C)
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Fig. 2. (A) Photomicrographs showing islands of osteolytic meningotheliomatous tumour cells organized in clusters among thick trabecular bony lamellae (HE 100 x);
(B) immunohistological study () staining was observed with epithelial membrane antigen (EMA 100 %)

all extradural meningiomas, and the majority of these
tumours are located at the calvarium [2,3]. In our case,
the tumour was detected as a regional puffiness located
at the right frontal zone in the calvarium.

There are several theories concerning the patho-
genesis of primary intraosseous meningiomas. Arach-
noid cells accompany cranial nerves and may change
their location towards the calvarial foramina. These cells
can convert to meningioma cells. Arachnoid cells may
also change their location by means of arterial sheat
that feed the periosteum and calvarium [4]. In our case,
the tumour probably arose from resting intraosseous
arachnoid cells because there was neither an overt his-
tory of trauma nor proximity to the cranial sutures. It is
possible, however, that this intraosseous tumour might
have emerged from the adjacent dura because the sub-
jacent inner table of the skull and the dura were dis-
rupted at the central portion of the lesion.

Lang proposed a general classification of primary
extradural meningiomas [3]. Accordingly, the tumour
is classified as type I (purely extracalvarial), type 11
(purely calvarial) or type 111 (calvarial lesion extending
beyond the calvaria). Fach type is further divided into
subgroups, recognized as B for the skull base and C for
convexity. Using this classification, intraosseous menin-
giomas were classified as type 11 or type 111 due to the
presence of an extracalvarial extension. In the present
case, the tumour was classified as a type 11 C tumour.

Intraosseous meningiomas are divided into sub-
groups known as osteoblastic (hyperostotic), osteolytic
and mixed. A focal hyperdense lesion can be observed
in the CT of the osteoblastic subgroup. Therefore,
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meningioma en plague, osteoma, osteosarcoma, Paget’s
disease and fibrous dysplasia, Brown tumour, multiple
myeloma, plasmacytoma, giant cell tumour, aneurismal
bone cyst, eosinophilic granuloma and metastatic cancer
should be considered in differential diagnosis [3-5].

Primary intraosseous meningiomas rarely appear as
osteolytic calvarial lesions [1,4-17]. Nevertheless, these
lesions may display a hypodense appearance similar to
other primary lytic calvarial lesions observed in radio-
graphs. Osteolytic lesions may appear in CT as sepa-
rated and widened internal and external layers of the
calvarium rather than a thickened sclerotic bone. In this
case, a compact piece of bone was detected and outlined
by a hypodense border zone. These features are rather
atypical for other tumours included in the differential
diagnosis [4]. However, the present case involves an
osteolytic-type meningioma, and a focal hyperdense
appearance was present in CT [2,7]. In our case, MRI
showed contrast enhancement of the lesion after gadoli-
nium injection.

If intraosseous meningiomas are amenable to surgi-
cal removal, then a wide incision should be used. Ide-
ally, cranial reconstruction should be performed during
the same session. In lesions of the skull base, where total
resection may not be possible, the therapeutic goal
should consist in decompression of vital neural struc-
tures [2,5]. Surgical intervention was undertaken in
our case, and the lesion located at the frontal bone was
totally resected by craniectomy. The calvarial defect was
reconstructed with methyl methacrylate. Adjuvant the-
rapy must be initiated in patients with malignancy as well
as in those with non-resected tumours and lesions that
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cause neurological deficits. Adjuvant therapy may
include Gamma knife, chemotherapy and diphospho-
nate treatment [2,3].

Disclosure

Authors report no conflict of interest.

References

—_

[

N

~J

je el

O

10.

1

—_

12.

13.

14.

15.

16.

17.

. Al-Khawaja D., Murali R., Sindler P. Primary calvarial menin-

gioma. J Clin Newrosci 2007; 14: 1235-1239.

. Elder J.B., Atkinson R., Zee C.S., et al. Primary intraosseous

meningioma. Neurosurg Focus 2007; 23: E13.

. Lang FF, MacDonald O.K., Fuller G.N., et al. Primary extra-

dural meningiomas: a report on nine cases and review of the lite-
rature from the era of computerized tomography scanning.
J Neurosurg 20005 93, 940-950.

. Rosahl S.K., Mirzayan M.]., Samii M. Osteolytic intra-osse-

ous meningiomas: illustrated review. Acta Neurochir (Wien) 2004;
146; 1245-1249.

. Tokgoz N., Oner Y.A., Kaymaz M., et al. Primary intraosseous

meningioma: CT and MRI appearance. ATNR Am J Neuroradiol
2005; 26; 2053-2056.

. Panchmatia J.R., Arvin B., Thomas D.G. Meningioma — an

unusual cause of a forehead lump. Acza Neurochir (Wien) 2008;
150: 925-926.

. Changhong L., Naiyin C., Yuchuan G., et al. Primary intraos-

seous meningiomas of the skull. Clin Radiol 1997; 52: 546-549.

. Ghobashy A., Tobler W. Intraosseous calvarial meningioma of

the skull presenting as a solitary osteolytic skull lesion: case report
and review of the literature. Acta Neurochir (Wien) 1994; 129:
105-108.

. Kaneko E, Takase K., Nishiyama K., et al. Report of a case of

intraosseous meningioma. No Shinkei Geka 1988; 16; 197-202.
Koga H., Mukawa J., Miyagi K., et al. Intraosseous meningio-
ma associated with lung cancer: a case of multiple neoplasms.
No Shinkei Geka 1993; 21: 539-543.

. Marwah N., Gupta S., Marwah S., et al. Primary intraosseous

meningiom. Indian J Pathol Microbiol 2008; 51: 51-52.

Levin M., Wertheim S.E.; Klein E., et al. Unusual lytic intra-
osseous meningioma. J Neuroimaging 19955 55 247-248.
Muthukumar N. Primary calvarial meningiomas. BrJ Neurosurg
1997; 11: 388-392.

Okamoto S., Hisaoka M., Aoki T., et al. Intraosseous microcy-
stic meningioma. Skeletal Radiol 20005 29; 354-357.

Pearl G.S., Takei Y., Parent A.D., et al. Primary intraosseous
meningioma presenting as a solitary osteolytic skull lesion: case
report. Neurosurgery 1979; 4: 269-270.

Qasho R., Celli P. Ectopic dural osteolytic meningiomas.
Neurosurg Rev 1998; 21: 295-298.

Young PH. Solitary subcutaneous meningioma appearing as an
osteolytic skull defect. South Med J 1983; 76: 1039-1040.

418

Neurologia i Neurochirurgia Polska 2010; 44, 4



