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Cyst formation in meningioma is rare and furthermore, cyst formation in angiomatous
variant of meningioma is extremely rare. Here, we are reporting an unusual
angiomatous variant of meningioma with extensive cystic changes mimicking
supratentorial hemangioblastoma. The tumor was detected in a 42-year-old woman
who presented with left-sided hemiparesis. Magnetic resonance imaging of the brain
revealed a large-sized cystic tumor with a contrast-enhancing nodule in the right
posterior frontal region. Total excision of the tumor was achieved and left hemiparesis
improved.

Introduction
Differential diagnosis of a solid cystic lesion in supratentorial
location includes glioma,1 meningioma,2 metastatic tumor,3
or hemangioblastoma.1 Cystic meningioma is relatively a rare
tumor.2 Among various histological variants of meningioma,
the meningothelial type most frequently demonstrates cystic
changes. 3 Richly vascularized meningiomas of the
angiomatous type were reported only in a few cases4 and
literature concerning the angiomatous variant of meningioma
with cyst formation is limited.5–7 The authors are presenting
a case of angiomatous meningioma in association with
prominent cystic changes mimicking supratentorial
hemangioblastoma along with a literature review.

Case Report
A 42-year-old woman presented with left-sided hemiparesis
(Medical Research Council grade 4/5). Computed tomographic
(CT) scan of the head showed a solid cystic mass in the right
posterior frontal region. Magnetic resonance imaging (MRI) of
the brain revealed a large solid cystic tumor in the convexity of
the right posterior frontal region. The nodule was isointense on
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T1-weighted images (T1WI), hyperintense on T2-weighted
images (T2WI), and homogeneously enhancing on contrast.
Peritumoral cyst was hyperintense on T1WI and T2WI and not
enhancing on contrast. The nodule was showing restriction on
diffusion-weighted imaging (►Fig. 1). There was no dural tail.
After a frontal craniotomy, a dural attachment of the
lesion was found. The cyst contained xanthochromic fluid.
The nodule was grayish white, soft to firm, and friable with
attachment to overlying dura. The tumor was excised
completely with its dural attachment. Postoperative CT
head showed total excision of lesion (►Fig. 2).
Histopathology was suggestive of an angiomatous
meningioma with extensive cystic changes (World Health
Organization [WHO] grade I). Tumor tissue was composed of
neoplastic meningothelial cells in sheets and syncytium.
Tumor cells were polygonal with moderate eosinophilic
cytoplasm and nuclei with granular and open chromatin.
Vascular channels of varied caliber and focal lipomatous
change were seen interspersed among the tumor cells. The
tumor cells showed diffuse membrane positivity for
epithelial membrane antigen. Low MIB-1 index of 1.5% was
also noted. Synaptophysin, S100, and progesterone receptor
were negative (►Fig. 3).
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Fig. 1 Solid cystic mass in right posterior frontal region: hypodense lesion on axial view (a) on noncontrast CT head, isointense nodule with
hyperintense cyst on axial T1WI (b), hyperintense nodule with hyperintense cyst on axial T2WI (c), enhancing nodule with hyperintense cyst on
contrast T1WI (axial [d], sagittal [e], and coronal [f] images), diffusion restriction of nodule on diffusion-weighted image (g). CT, computed
tomography; T1WI, T1-weighted image; T2WI, T2-weighted image.

The postoperative period was uneventful and the patient
was discharged in a satisfactory condition with improvement in
neurological deficits.

Discussion

Fig. 2 Postoperative CT head showing gross total resection of tumor.
CT, computed tomography.

The incidence of cystic meningiomas ranges from 2 to 7.3%.4
Different secondary cystic lesions of the tumors with both
intratumoral and peritumoral locations are included in cystic
meningioma.1 Angiomatous meningiomas have the histological
and clinical features of benign meningiomas (WHO grade I)8
and constitute 2.1% of all meningiomas.9 They are found almost
exclusively as convexity tumor.10 Martin et al9 classified
angiomatous meningioma into two patterns based on the
diameter of vessels as macrovascular with > 50% of vessels
having larger than 30 µm in diameter and microvascular
subtype in which >50% of vessels were smaller than 30 µm in
diameter. It is the microvascular pattern, which can be
confused with hemangioblastoma. Large series on
angiomatous meningioma by Nolte and Paulus5 and Liu
et al11 confirm the same findings. The current case had both
angiomatous and cystic patterns, both of which rarely occur in
meningiomas.
Although angiomatous meningiomas belong to WHO
grade I, higher degree of peritumoral edema is observed
very often. Angiomatous meningiomas also show isointensity
or hyperintensity to the cerebral cortex on MRI.
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Fig. 3 (a) Neoplastic meningothelial cells in sheets and syncytium (H&E: 100), (b) vascular channels of varied caliber and focal lipomatous
change are seen interspersed among the tumor cells (H&E: 400), (c) the tumor cells show diffuse membrane positivity for EMA, (d) Low MIB-1
index of 1.5%. EMA, epithelial membrane antigen; H&E, hematoxylin and eosin stain.

The radiological features of a large cyst with
contrast-enhancing mural nodule mimic features of
hemangioblastoma. The preoperative appearance of cystic
meningioma and supratentorial hemangioblastoma may be
indistinguishable. Although both angiomatous meningioma
and hemangioblastoma are classified as benign neoplasms
(WHO grade I) and the distinction between them seems to be
irrelevant for therapeutic purpose. It is important for
the patients with the occurrence of supratentorial
hemangioblastoma, which almost always implies the
diagnosis of Von Hippel–Lindau disease.12 However, recent
reports have shown the usefulness of diffusion-weighted MRI
in differentiating angiomatous meningioma from highly
vascular tumor such as hemangiopericytoma.13
In this, the histological evidence of meningothelial tumor
cells suggested a diagnosis of angiomatous meningioma. The
accompanying large cysts could be regarded as secondary
changes related to vascular permeability and transudation of
plasma fluid resulting in micro- and macrocavitation of the
tissue; a similar mechanism for the formation of cysts has
been previously postulated in microcystic and richly
vascularized meningiomas.14
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Conclusion
Cystic angiomatous meningioma should be kept in the
differential diagnosis of supratentorial solid cystic lesions
along with other cystic tumors including hemangioblastoma.
Long-term outcome after total excision of angiomatous
meningioma is good.
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