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INTRODUCTION

Meningiomas are usually benign tumors that arise from 
the arachnoid cap cells in the arachnoid layer of the menin-
ges. However these tumors may also arise from other sites 
such as the the calvaria, scalp, orbit, paranasal sinus, naso-
pharynx, neck, and skin [1]. Primary extradural meningioma 
is rare foam of meningiomas accounting for 2% of all menin-
giomas [2]. Intraosseous meningioma is a subset of primary 
extradural meningiomas [3]. Primary intraosseous meningi-
oma of the skull originates in extradural lesions, and only a 
few cases have been reported since the first description by 
Winkler in 1904 [4]. Patients with this lesion present with an 
enlarged soft or hard scalp mass with or without local ten-
derness. Preoperatively diagnosing a scalp mass as an in-
traosseous meningioma is challenging, particularly when it is 
on both calvarium and scalp. 

Typical meningiomas appear as dural-based masses isoin-
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tense to grey matter on both T1- and T2-weighted magnetic 
resonance images (MRI) and are contrast-enhanced on both 
MRI and computed tomography (CT) images. As in the case 
described here, preoperative diagnosis of an intraosseous 
meningioma of the skull is difficult if imaging shows osteoly-
sis of the inner and outer plates of the skull.

We report a case of a primary osteolytic intraosseous me-
ningioma with meningothelial pathology, which was success-
fully removed with no evidence of recurrence. 

CASE REPORT

A 69-year-old man presented with a slightly tender mass 
on right parietal scalp. On admission, he had no neurological 
deficits excepting intermittent headache that worsened over 
the past few months. The mass was 5×5 cm in size, immov-
able, soft, round, and doughy. Skull radiography and brain CT 
revealed an osteolytic mass in the right parietal region of the 
skull (Fig. 1). For differential diagnosis, several procedures 
were performed including whole body radionuclide scanning 
which showed no bone metastasis. The levels of the tumor 
markers, including cancer antigen 19-9, alpha-fetoprotein, 
prostate-specific antigen, and carcinoembryonic antigen, were 
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within normal limits. Chest and abdominopelvic CT also 
showed no signs of malignancy. Brain MRI revealed a well-
defined, lobulated, enhanced mass in the right parietal region 
with bone destruction, and no definite brain invasion (Fig. 2).

The patient underwent surgery to remove the mass com-
pletely. The skin was incised, the eroded skull was exposed, 
and the mass was easily separated. Craniectomy that includ-
ed the entire layers of bone was performed. The tumor invad-
ed the outer layer of the dura but not the brain parenchyma. 
The tumor was totally removed. The layer of the infiltrated 
dura that included some of the normal dura was removed, 
and duraplasty using the artificial component was performed, 
followed by cranioplasty with polymethyl methacrylate and 
finally Simpson grade I resection was completed. There were 
no neurologic deficits after surgery.

Histopathological examination confirmed that the mass was 
an intraosseous meningothelial meningioma [World Health 
Organization (WHO) grade I] (Fig. 3). Hematoxylin and eo-
sin staining showed fragments of bone, whose intertrabecu-

lar spaces were infiltrated by the meningioma. The tumor 
cells were uniform in size with round to ovoid nuclei with a 
lobulated arrangement in places, immunopositive for epithelial 
membrane antigen, and necrotic. The patient was discharged 
from the hospital on the 12th day after surgery. He was eval-
uated by the follow-up brain MRI for 6 months after surgery, 
and no recurrence was observed (Fig. 4). At the 3-year fol-
low-up, he was doing well.

DISCUSSION

Meningiomas arising from the compartment outside dura 
have been called ectopic or extradural meningiomas. Ac-
cording to the literature, about 68% of the primary extradu-
ral meningiomas involved the calvaria [5]. Most common 
sites are frontoparietal and orbital regions. This type of me-
ningiomas has been termed ‘intraosseous meningiomas’ [6]. 
Primary intraosseous meningiomas are classified according 
to the system devised by Lang et al. [5]: purely extracalvarial 
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Fig. 1. Initial brain CT. CT scan (A) shows a right-sided superior parietal mass expanding the calvaria. Bone window CT (B) demonstrates a 
bony destruction. C and D reveal a well-defined, enhancing soft tissue mass in right parietal bone.
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Fig. 2. Preoperative magnetic resonance images. T1 saggital weighted (A) MR shows a round shape, scalp bulging, iso-signal intensity. No 
parenchymal invasion on T2 axial weighted (B) image. Postcontrast T1-weighted MR (C and D) reveal a well-defined, lobulated, enhanced 
round mass in the right parietal bone (2.06×2.8 cm), with bone destruction and an intracranial extension compressing the brain.
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Fig. 3. Pathologic findings. A: The tumor cells are growing in a whorling pattern type (H&E, ×100). B: The tumor cells display typical subnu-
clear inclusions (H&E, ×200) (green arrows). C: The tumor cells express epithelial membrane antigen (EMA), which strongly suggests me-
ningothelial differentiation. H&E, hematoxylin and eosin.
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tumors are type I, purely calvarial tumors are type II, and cal-
varial tumors with extracranial extensions are type III. Usual-
ly meningiomas tend to have osteoblast of the skull. Each type 
is divided into subtypes designated “B” for the skull base or 
“C” for convexity. Based on this system, our case is classified 
as type IIIC owing to the presence of an extracalvarial exten-
sion. In the literature, true primary intraosseous meningio-
ma is defined as a lesion that does not involve the underlying 
dura [7]. However, the tumor may involve the dura mater 
later, or secondary intraosseous meningioma is formed by 
the extension of an intradural meningioma into the calvari-

um [8]. Therefore, the pathogenesis of the so-called primary 
“intraosseous” meningiomas remains obscure. JH Yun and 
SK Lee suggest that primary intraosseous meningioma gen-
erally has more tendency to form a broader base in the cal-
varium than that in the dura, while tumors of meningeal ori-
gin including meningioma have broader base in the dura than 
in the calvarium [9]. Similarly we had experience of an atypi-
cal meningioma that arises from meninges. This tumor had a 
broader base in the dura than in the calvarium. In compari-
son with presenting case, our case is close to primary intraos-
seous meningioma (Fig. 5). 

Fig. 4. Postoperative images show that was no evidence of residual mass at operative site.

A B
Fig. 5. Comparative CT scans. Both A and B have osteolytic skull lesions at right parietal area. A: The tumor has a broad calvarial base, 
more expansion of the soft tissue. B: The tumor has a broad dural base, brain edema and more expansion of the brain parenchyme.
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There are several theories about the pathogenesis of extra-
dural meningiomas, most of which include the abnormal 
migration of arachnoid cap cells. These cells may also change 
their location by means of an arterial sheath that feeds the peri-
osteum and calvarium [5]. Another theory is that they arise 
from ectopic meningocytes or arachnoid cap cells trapped in 
the cranial sutures during molding of the head at birth and 
subsequently develop into a meningioma since such menin-
giomas usually occur along the skull sutures [8]. Trauma is 
also thought to be responsible for some primary intraosseous 
meningiomas. Misplacement and entrapment of meningo-
thelial cells into suture or fracture lines as a result of trauma 
may be the possible mechanism of intraosseous meningio-
mas [10]. Our histopathological findings showed migration 
of arachnoid cells to the nearby skull.

Reportedly, intraosseous meningiomas are divided into 
subtypes known as osteoblastic, osteolytic, and mixed [2,6]. 
Crawford et al. [11] reported the osteoblastic subtype is 59% 
of these meningiomas, whereas 32% showed osteolytic 
changes, and 6% showed mixed features of both osteolysis 
and hyperostosis. Osteoblastic lesions of the skull in intraos-
seous meningiomas may appear radiologically similar to en 
plaque meningioma, osteoma, osteosarcoma, Paget’s disease, 
and fibrous dysplasia [12]. 

Osteolytic skull lesions are relatively rare. They may be as-
ymptomatic or accompanied by nonspecific symptoms or lo-
cal pain [13,14] and often found incidentally via radiologic ex-
amination of the skull. When osteolytic lesions are present in 
the calvarial region, they should be considered first as prima-
ry or secondary osteolytic malignancies. Langerhans cell his-
tiocytosis is one of the most frequent benign disorders with 
osteolytic calvarial lesions and is characterized by the presence 
of granulomas. Other cancers with osteolytic lesions include 
multiple myelomas, lymphomas, metastatic skull tumors, post-
traumatic lesions, osteoblastomas, fibrous dysplasias, and in-
traosseous meningiomas [15,16]. Metastasis should be consid-
ered in cases of osteolytic lesions if the patient is more than 40 
years of age [14]. For differential diagnosis of osteolytic skull 
lesions, brain MRI, chest CT, abdominopelvic CT, and whole 
body bone scans should be performed. In our case, the patient 
presented with intermittent headaches and a scalp mass with 
local tenderness, and none of the aforementioned procedures 
revealed abnormal lesions. Therefore, we performed surgical 
excision for treatment and pathological confirmation.

We reviewed the literature and found about 100 cases of in-
traosseous meningioma up to 2015. Yun and Lee [9] recently 
reported a case of primary osteolytic intraosseous meningio-
ma with atypical dural involvement. Their pathologic finding 
was an atypical meningioma (WHO grade II) with soft tissue 
and dural invasion. Owing to its rarity, we found only 8 cases 

of intraosseous osteolytic meningioma of the skull with dural 
invasion including our case. Notably, our pathologic findings 
revealed that the tumor was meningothelial meningioma 
(WHO grade I). At present, there are some interesting cases 
of osteolytic intraosseous meningothelial meningioma of the 
skull. Chemotherapy and radiotherapy after resection should 
be usually considered for high-grade meningioma, although 
they are not essential if gross total resection was performed. 
Our case describes a rare presentation of an osteolytic intraos-
seous meningothelial meningioma of the skull that was suc-
cessfully treated via surgery alone.

This study reported a rare case of primary intraosseous os-
teolytic meningioma of meningotheliomatous type. In case of 
osteolytic skull lesions, total resection is helpful for diagnosis 
and treatment after excluding malignancy.
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