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INTRODUCTION

Intradiploic meningiomas or intraosseous meningiomas are a subtype of primary extradural 
meningiomas (PEMs) that have been rarely reported in the literature, accounting for 1–2% 
of all meningiomas.[1] They are often mistaken for primary bony tumors. The majority of the 
intraosseous meningiomas are of osteoblastic subtypes. In general, they are slow-growing, 
histologically benign lesions; however, few cases of atypical and malignant histological subtypes 
with aggressive behavior have been reported in the literature. In this report, we report an unusual 
case of atypical intraosseous meningioma with osteolytic changes, without dural invasion, 
abutting the superior sagittal sinus that underwent gross total surgical excision and mesh 
cranioplasty in the same sitting.

CASE REPORT

A 40-year-old male patient presented with a history of large bony swelling over the right parietal 
region. He had a history of trauma to the head 12 years back, following which he started noticing 
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a gradually progressive, painless swelling over the right 
parietal eminence. On examination, the swelling was bony 
hard, immobile, and globular in shape with an approximate 
size of 8.0 × 9.0  cm [Figure  1a]. Imaging showed a large 
extradural, intradiploic lesion over the right high parietal 
region near the superior sagittal sinus crossing the midline. 
Differential diagnosis was giant cell tumor, osteogenic 
sarcoma, eosinophilic granuloma, aneurysmal bone cyst, 
and metastatic lesion. With a provisional diagnosis of an 
intradiploic meningioma, the patient was planned for surgical 
excision of the tumor. The patient was placed in prone 
position and U-shaped skin flap was raised across the midline 
(to adequately expose the superior sagittal sinus). The patient 
then underwent wide right-sided parietal craniectomy that 
included removal of all the diseased bone. There was bleeding 
from superior sagittal sinus, which was controlled by keeping 
around 1’’ broad gelfoam and gauze pieces over the sinus 
and accompanied by gentle pressure for 5–10 min. Bleeding 
was further reduced by elevating head end of the table. 

Intraoperatively, there was a larger extradural, intradiploic 
lesion that had eroded the inner and outer table of the 
skull with osteolytic margins. Dura was not involved and it 
was just pushed inside by the lesion. Gross total excision of 
tumor was done, while preserving superior sagittal sinus. 
Intraoperative impression was that of a meningioma. The 
bony defect was reconstructed with titanium mesh (mesh 
cranioplasty), as shown in [Figures  1a-e]. The postoperative 
period was uneventful. Histopathological examination 
showed proliferation of the meningothelial cells in the form 
of whorls, storiform patterns, and sheets with a prominence 
of nucleoli. Hyalinization of stroma was present without 
necrosis. Bone infiltration was seen at places by tumor cells 
with accompanying multinucleated giant cells and osteoclasts 
[Figure  2a]. All these features are suggestive of atypical 
meningioma WHO Grade II, infiltrating into the skull bone. 
The patient was discharged home after 5 days of hospital stay, 
since then he was on regular follow-up. Repeat imaging after 
1 year showed no evidence of recurrence or residual disease.

Figure 1: Noncontrast computerized tomography head showing lesion within the outer and inner table of the skull with osteolytic margins 
(a). Meningioma eroded both the tables (b and d). Scalp showing evidence of scar mark (Arrow) induced by trauma over the lesion (c). The 
defect created is reconstructed by mesh (e).
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DISCUSSION

Meningiomas are the most common primary brain 
tumors.[14] Usually, meningiomas arise from dura (arachnoid 
cap cells)[17] but at times, meningioma can arise extracranially 
and is called as PEM. PEMs can be classified further into three 
types by Lang et al. purely extracalvarial (type I), purely calvarial 
(type  II), or calvarial with extracalvarial extension (type  III). 
According to the site of the location of the tumor, Lang et al. 
further subdivided type II and type III lesions into convexity 
(C) or skull base (B) forms.[10] Our case falls in type  III (C) 
classification as per Lang’s classification and as per literature, 
most of these tumors are IIIC [Table 1].[4],[5],[8],[12], [13],[15],[18]

Origin of intradiploic meningiomas

The hypothesis regarding their origin is still controversial. 
Entrapment of arachnoid cap cells or meningocytes along 
the cranial suture’s lines during molding of the head at birth 
has been proposed; however, it was found that only 8.3% of 
the calvarial meningiomas were related to the cranial suture 
line.[10] Shuangshoti[16] postulated the role of multipotential 
mesenchymal cells in the development of these meningiomas 
that may explain the tumor location far from the common 
locations such as head and neck. Cushing and Eisenhardt[7] 
proposed that during head trauma, few meningocytes cells 
may get entrapped along the traumatic fracture lines and 
possibly develop into meningiomas later in the life. However, 

only around 0.2–4% of patients with PEMs are reported to have 
a history of head trauma in the past.[10] In our case, there was a 
history of head trauma present 12 years back and he developed 
intradiploic meningioma exactly on the same site a few years 
later [Figures 1c and 2b]. Although, the most of case reports/
series have not shown a very strong association with trauma in 
the literature, it should be considered still one of the important 
factors in the development of intradiploic meningiomas.

Clinical presentations

They usually present as a hard, painless, and slow-growing 
swelling over the scalp. Mild headache and dizziness, along 
with neurological deficits, may also be present depending on 
the size, type, and location of the tumor.

On imaging

Although, these tumors delineate well on contrast magnetic 
resonance imaging (MRI), noncontrast computerized 
tomography head with bone window is often required to 
rule out sclerotic margins/osteolytic margins and further 
characterization of the lesion. These tumors are usually 
hypointense on T1-weighted MRI imaging and hyperintense on 
T2-weighted MRI imaging and show vivid and homogeneous 
enhancement after gadolinium administration [Figure  2a]. 
Intradiploic meningiomas can have hyperostosis and osteoblastic 
as well as osteolytic pictures on imaging.[11] It is noteworthy that 
osteolytic meningiomas associated with a soft-tissue component 
have more tendency of being atypical or malignant and must be 
considered malignant until proven otherwise.[2]

Differential diagnosis

Intradiploic meningiomas are generally misdiagnosed as 
bony tumors of skull and fibrous dysplasia’s. Other differential 
diagnosis for osteolytic intraosseous meningiomas includes 
metastatic cancer, plasmacytoma, giant cell tumor, osteogenic 
sarcoma, eosinophilic granuloma, and aneurysmal bone cyst.

Histopathologically, the most of the intraosseous 
meningiomas are WHO Grade 1 lesion with psammomatous 
and meningothelial subtypes being the most frequently 
seen.[6,11] Atypical intraosseous meningiomas are very rarely, 
reported in the literature. To the best of our knowledge, only 
11 such cases have been reported in the English literature 
till date [Table  1] including ours, which had whorls of 
meningothelial cells, prominent nucleoli, atypical mitosis 
and infiltration of meningothelial cells into bony tissue as 
well [Figure 2c and d].

Treatment of choice

The treatment modality of choice is en bloc wide resection. 
When there is suspicion of having an atypical/malignant 

Figure 2: Magnetic resonance imaging brain showing intradiploic 
meningioma (a). Patient having external swelling of tumor 
(b). Histopathology showing whorl of meningothelial cells (upper 
large arrow), prominent nucleoli (middle arrow), atypical mitosis 
(lower dark arrow) suggestive of atypical meningioma (c). Infiltration 
of meningothelial cells into the bony tissue with H and E 200× (d).
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component because of extracalvarial extension, one should 
do wide en bloc resection of the lesion with 1  cm resection 
of normal bone margin,[18] if possible. Literature wise, 
most of such tumors underwent GTR with or without 
radiotherapy.[3],[4],[5],[8],[9],[10],[12],[13],[18] If the surgical resection 
is wide, cranial reconstruction must be done. In case 
of incomplete resection, the residual tumor should be 
considered for radiation therapy, regardless of pathological 
grade.[18] However, for atypical as well as malignant PEMs, 
despite surgically complete resection, there is still controversy 
existing regarding considering radiotherapy in the head.[10,18] 
Whereas, chemotherapy should be reserved for those who are 
unresectable, growing WHO I and all WHO II and III PEMs.[18] 
No single chemotherapeutic agent can be recommended for 
these meningioma. Few cytotoxic chemotherapeutics agents 
have demonstrated some efficacy including hydroxyurea, 
irinotecan, and temozolomide.[2]

CONCLUSION

Atypical intradiploic meningiomas with osteolytic changes 
are rare entities among all meningiomas. One should go 
for a wide en bloc resection with at least 1  cm apparently 
healthy bony margin and should strongly consider adjuvant 

radiotherapy/chemotherapy for unresectable, partially 
resectable, residual, or recurrent lesions.
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