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Case Report

Intraosseous Meningioma in a Woman Presenting with Seizure
Mimicking Acute Multiple Cerebral Infarction: A Case Report
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Sayaka Terazono Yasuhiro Node Shunpei Ando

Daisuke Fukushima Hiroyuki Masuda Kosuke Kondo
Naoyuki Harada Masaaki Nemoto and Nobuo Sugo

Department of Neurosurgery (Omori), School of Medicine, Faculty of Medicine, Toho University

ABSTRACT: Intraosseous meningioma mainly develops in the cranial diploe. Incidence is very low ―
fewer than 1％ of meningioma cases. We evaluated and treated a patient with intraosseous meningioma that
was difficult to diagnose on preoperative imaging because of the presence of multiple concomitant lesions.
The patient was a 66-year-old woman who was transported to our hospital for treatment of seizure. Emer-
gent diffusion-weighted magnetic resonance imaging (MRI) revealed hyperintense regions in the right me-
sial temporal lobe and thalamus. On computed tomography (CT), a tumorous lesion with osteosclerotic fea-
tures was present in the left frontal bone. Contrast-enhanced MR images obtained on the 9th hospital day
showed multiple brain parenchymal lesions, in addition to the skull lesion. A new enhanced lesion was pre-
sent in the right cerebellar hemisphere and required differentiation from malignant lymphoma, metastatic
brain tumor, and metastatic skull tumor. The tumor was resected on the 30th day, and the histopathological
diagnosis was fibrous meningioma. MRI enhancement of the multiple lesions in brain parenchyma decreased
after surgery. Thus, these findings were classified as changes in cerebral infarction over time. The difficulty
in diagnosis may have been due to the coexistence of different diseases ― intraosseous meningioma and
cerebral infarction ― temporal change in contrast medium enhancement of cerebral infarct lesions, and the
presence of multiple lesions.
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Meningioma develops in various regions of the cranium
and is frequently encountered in clinical neurosurgery.１―７）

Intraosseous meningioma mainly develops in the diploic
layer, in the skull.４―７）We assessed and treated a patient
with intraosseous meningioma that was difficult to diag-
nose on preoperative imaging because of the concomitant
presence of multiple additional lesions.

Case Presentation

Patient: 66-year-old woman
Chief complaint: Seizure
Past medical history: Untreated hypertension; no his-

tory of head injury
Familial medical history: Unremarkable
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Fig.　1　Computed tomography (CT)
A: Plain CT image of the skull showing a lesion in the left frontal bone (white arrow)
B: Bone window CT image showing hyperostosis of a skull lesion (white arrow)

Fig.　2　Magnetic resonance imaging (MRI)
A: T1-weighted MR image showing an isointense lesion.
B: T2-weighted MR image showing a hypointense lesion with partial isointensity.

History of present illness: She suddenly developed a
tonic―clonic seizure at about 13: 45 while doing housework
in her kitchen; her husband requested an ambulance.
Neurological findings on admission: Consciousness level

was Japan Coma Scale (JCS) I-1 and Glasgow Coma Scale
(GCS) 15 (E4V5M6). Left homonymous hemianopsia and
left unilateral spatial agnosia were observed. The Barre
sign was positive in the left upper limb.

Test findings on admission
Computed tomography (CT) revealed no abnormal find-

ings in the cranium (Fig. 1A), but a tumorous lesion meas-
uring 6 cm in the left frontal bone exhibited hyperostosis
(Fig. 1B). The lesion was isointense on T1-weighted mag-
netic resonance (MR) images obtained on the same day
(Fig. 2A) and hypointense on T2-weighted images, with
partial isointensity (Fig. 2B), as compared with brain pa-
renchyma. On diffusion-weighted imaging (DWI), hyperin-
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Fig.　3　Diffusion-weighted images (DWI) with strong signals
A: Medial site of the right temporal lobe (white arrow)
B: Corpus callosum (white arrow)
C: Right thalamus (white arrow)

tense regions were noted in the right mesial temporal lobe,
over the thalamus and corpus callosum (Fig. 3A-C). These
regions were hypointense on apparent diffusion coefficient
(ADC) mapping. The lesion was isointense, with partial hy-
perintensity, on DWI. The results of general blood testing
and plain chest radiography findings were within normal
ranges, and atrial fibrillation was detected on electrocardi-
ography.
Course after admission
No seizures occurred after admission. On electroen-

cephalography, 6- to 7-Hz slow waves were dominant in
the right temporal region, and no clear spike wave was
seen. Cerebral infarction was diagnosed because the in-
tracranial lesions were hyperintense on DWI, and treat-
ment was started. Cardiogenic embolism was considered
the cause of cerebral infarction because atrial fibrillation
was detected on electrocardiography. Findings for the in-
tracranial lesions suggested that left homonymous hemi-
anopsia was caused by impairment of the right thalamus
lateral geniculate body.
On gadolinium (Gd)-enhanced MR images obtained on

the 9th hospital day (Fig. 4A-F), the skull lesion was het-
erogeneously enhanced and a dural tail sign was observed.
Enhancement was noted in the right mesial temporal lobe,
over the thalamus, corpus callosum, and skull lesion, and a
new enhanced lesion was present in the right cerebellar
hemisphere. No abnormality was observed in the right
cerebellar hemisphere on MR images obtained on admis-
sion, but a new lesion was seen in Gd-enhanced MR images

and was hyperintense on T2-weighted imaging. Additional
examinations were performed to differentiate these multi-
ple lesions from malignant lymphoma, metastatic brain tu-
mor, and metastatic skull tumor. Blood tumor marker lev-
els were carbohydrate antigen (CA) 125, 15.7 U�ml (normal
range, 0.0-35.0 U�ml); CA19-9, 3.4 U�ml (0.0-37.0 U�ml); CA
72-4, 1.9 U�ml (＜8.0 U�ml); carcinoembryonic antigen
(CEA), 2.0 ng�ml (0.0-5.0 ng�ml); neuron-specific enolase
(NSE), 12.3 ng�ml (＜16.3 ng�ml); anti-p53 antibody, ＜0.40
U�ml (＜1.3 U�ml); sequamous cell carcinoma (SCC), 1.0
ng�ml (＜1.5 ng�ml); and serum interleukin 2 receptors (S-
IL2R), 279 U�ml (220-530 U�ml); no clinically significant ele-
vation was observed. Cerebrospinal fluid testing showed a
cell count of 4 per microliter (monocytes, 100％); protein, 32
mg�dl (normal range, 10-40 mg�dl); and glucose, 57 mg�dl
(50-75 mg�dl), which were all within normal ranges. With
regard to malignant lymphoma markers, cerebrospinal
fluid β2-microglobulin level was 2.1 mg�l (1.0-1.9 mg�l) and
S-IL2R was ＜54.5 U�ml (220-530 U�ml) ― both within nor-
mal ranges. On nuclear medical examination, a mild in-
crease in tracer uptake was observed in the left frontal re-
gion on bone scintigraphy, but no morbid high-level accu-
mulation was noted in any other region. On single-photon
emission CT using 123I-N-isopropyl-p-iodoamphetamine (123I-
IMP), 123I-IMP was not incorporated into the lesion during
the early or delayed phases. Gallium scintigraphy, upper
gastrointestinal endoscopy, and chest and abdominal CT
were performed to identify the primary lesion, but all find-
ings were normal. To make a definite diagnosis, the skull
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Fig.　4　Gadolinium (Gd)-enhanced magnetic resonance (MR) images obtained on the 9th day after onset
MR image showing multiple enhanced brain lesions, including the skull tumor (A―F). B shows only fat 
suppression.

Fig.　5　Operative photographs (A, B)
A: The cranial tumor was distended and white.
B: The cranial tumor and dura mater strongly adhered.

tumor was excised on the 30th day. The bone tumor was
pale white, and the bone and dura mater strongly adhered
to each other. The tumor was resected in a range wider
than the dural region enhanced on preoperative MR imag-
ing (MRI) (Fig. 5A, B). Pathologically, whorl formation and

psammoma bodies were noted on hematoxylin-eosin stain-
ing, and the tumor was diagnosed as fibrous meningioma
(Fig. 6A). The MIB-1 index was lower than 1％ (Fig. 6B).
The postoperative course was favorable, and the patient
was able to walk without assistance at discharge. Gd-
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Fig.　6　Pathological findings
A: Hematoxylin-eosin (HE)-stained section showing fibrous meningioma with psammoma bodies and 
whorl formation. (×40)
B: The MIB-1 index was less than 1% on MIB-1 staining. (×10)

Fig.　7　Contrast-enhanced magnetic resonance (MR) images obtained 4 months after onset
The multiple lesions are no longer contrast-enhanced (A―C).

enhanced MR images obtained 4 months after onset con-
firmed the disappearance of the enhanced lesions in the
right mesial temporal lobe, over the thalamus, corpus callo-
sum, and right cerebellar hemisphere. All lesions were hy-
perintense on T2-weighted images, which indicated that
these may have been temporal changes in cerebral infarc-
tion (Fig. 7A-C).

Discussion

Meningiomas that develop outside the dura mater, e.g.,
in the skin, paranasal and nasal cavities, parotid gland, oral
cavity, or skull, are collectively termed extracalvarial men-
ingiomas.１―８）Those that mainly present in the skull are re-
ferred to as intraosseous meningiomas.５） Intraosseous
meningiomas mainly develop in the diploic layer of the
skull and are rare, accounting for fewer than 1％ of all

meningioma cases.２―５）The mean age of patients is 45 years,
and incidence in females is 2 times that of males. A fre-
quent site of development is near the suture of the skull.４―７）

Three pathogenic mechanisms are believed to be responsi-
ble: (1) part of the dura mater is incorporated into the bone
suture during embryonic development, (2) the dura mater
is incorporated into a fracture caused by trauma and be-
comes tumorous, and (3) a tumor develops in the outer
layer of the dura mater and grows in the skull, along the
bone suture or a fracture region.４―７）The mechanism in our
patient may have been (1) or (3) because she had no past
history of trauma.
The initial symptom was seizure, and two different dis-

eases were present: cerebral infarction and intraosseous
meningioma. Intraosseous meningioma is asymptomatic in
most cases. Seizures are rare and occur when the tumor
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grows in the skull and exerts pressure on the brain.７，９）In
contrast, the frequency of seizure is relatively high (2-33％)
during the early phase of cerebral infarction. In addition, it
has been reported that seizures can be induced by cere-
bral infarctions in the cortex and subcortical region, e.g.,
the temporal, parietal, and frontal lobes, and also in the
thalamus, lenticular nucleus, and caudate nucleus.１０） Be-
cause brain displacement due to intraosseous meningioma
was not observed in our patient, electroencephalographic
findings and the patient’s course suggest that the seizure
was caused by cerebral infarction.
The presence of multiple lesions observed on contrast

MR images obtained on the 9th day, and the identification
of a new lesion in the right cerebellar hemisphere, compli-
cated preoperative imaging-based diagnosis. In general,
enhancement of brain parenchyma is mainly observed in
gray matter after cerebral infarction.１１）Contrast enhance-
ment begins to appear during the subacute phase, 7 days
after onset, but tends to appear earlier in infarctions in the
thalamus and basal ganglia and may be observed earlier
than 7 days after onset.１１）The mechanism responsible for
enhancement of brain parenchyma during the subacute
phase has been reported to be leakage of contrast medium
from the immature blood-brain barrier of new blood ves-
sels growing in necrotized tissue during the cleaning proc-
ess.１１） The contrast effect disappears during the chronic
phase, 30 days after onset and later.１１，１２） In our patient,
there was no MRI enhancement of the multiple brain le-
sions at 4 months after onset, which suggests that these
findings were changes in cerebral infarction over time. Al-
though it is unclear why the lesion in the right cerebellar
hemisphere was not visualized on DW images obtained at
the initial examination, we assume that an embolus later
formed in this region after the first seizure.
Intraosseous meningiomas exhibit hyperostosis on CT,

which requires differentiation from metastatic skull tu-
mor.７）The incidence of metastatic skull tumor is the high-
est of all skull tumors, and the most frequent primary le-
sion is breast cancer (48％ of cases), followed by lung can-
cer (14％), and head and neck cancer (12％).７）Cranial me-
tastases of prostate cancer, renal cancer, hepatocellular
carcinoma, and malignant lymphoma have also been re-
ported.７）Osteolytic lesions with unclear boundaries are a
characteristic CT finding in bone metastases of malignant
tumors, but prostate cancer is visualized as hyperostosis.７）

Because 65％ and 35％ of intraosseous meningioma cases
exhibit hyperostosis and osteolytic findings, respectively,

such cases are often difficult to differentiate from metas-
tatic skull tumor.１３） In many cases, intraosseous men-
ingioma shows low isointensity on T1-weighted MR im-
ages and iso-and hyperintensity on T2-weighted MR im-
ages, and is heterogeneously enhanced.１４，１５）However, a hy-
pointensity was noted on T2-weighted images of this pa-
tient. Intraosseous meningioma exhibits varied signal in-
tensity, from low to high, on T2-weighted MR images, de-
pending on the grades of the collagen component, psam-
moma body, and cell density.１４，１５） Because osteogenic tu-
mors, such as metastatic skull tumors, also exhibit hypo- to
isointensity on T1-weighted images and low-hyperin-
tensity on T2-weighted images, differentiation between
intraosseous meningiomas and osteogenic tumors may be
challenging.４，１４，１５） When differentiation from metastatic
skull tumor is difficult, as in our patient, pathological diag-
nosis by active surgical resection should be considered.

Conclusion

We evaluated and treated a woman with intraosseous
meningioma who presented with seizure mimicking acute
multiple cerebral infarction. Diagnosis was complicated by
the presence of different diseases ― intraosseous men-
ingioma and cerebral infarction ― temporal change in con-
trast medium enhancement of cerebral infarction, and the
presence of multiple lesions.
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