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Calvarial erosion is an infrequent manifestation associated with oligodendrogliomas, as-
trocytomas, dysembryoplastic neuroepithelial tumors, astroblastomas, glioblastomas, and
meningiomas. Anaplastic ependymoma (AE), a rare malignant form of ependymoma, com-
monly results in poor prognosis. During the last 12 years, six patients were diagnosed with

supratentorial ependymomas. All of them were AEs with extraventricular location identi-
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fied in the right parietal, left parietal, and left frontal lobes, respectively. Three of them, 7-,
15, and 17-year-old male patients, presented focal calvarial erosion with smooth contour.
Calvarial erosion may be a diagnostic hallmark of supratentorial AEs.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Calvarial erosion is an infrequent manifestation of pri-
mary brain tumors that has been documented in associa-
tion with oligodendrogliomas, astrocytomas, dysembryoplas-
tic neuroepithelial tumors, astroblastomas, glioblastomas,
and meningiomas [1-6]. Ependymomas are a distinct entity of
glial tumor. They typically arise in the posterior fossa, while
infrequently found in the cerebral hemisphere as large, cystic,

and calcified masses that are extraventricular in location [7,8].
Anaplastic ependymoma (AE) is a malignant form of ependy-
moma with poor prognosis [9]. To our knowledge, no study
has documented anaplastic ependymoma-associated calvar-
ial erosion [7-9]. During the last 12 years, six patients were di-
agnosed with supratentorial ependymomas. All of them were
anaplastic ependymomos (AEs) extraventricular in location.
Three of the six patients presented focal calvarial erosions.
Here we present these three AE cases with calvarial erosion.
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Fig. 1 - Axial computed tomography (A, B) and post-contrast T1-weighted magnetic resonance imaging (C) showing an
enhancing tumor in the right parietal lobe (A and C, T) accompanied by granular calcifications (A, arrow), cyst component,
extensive perifocal edema, and focal calvarial erosion with smooth contour. Abnormal findings are not found in the diploe
(B, double arrows). (D) Photomicrograph of the tumor, hematoxylin and eosin stain, consistent with anaplastic ependymoma

with rosette formation. Original magnification, x 200.

Case report

Casel: A 7-year-old male sustained focal seizure in the left up-
per and lower extremities. Cranial computed tomography (CT)
scan and magnetic resonance imaging (MRI) revealed a round
enhancing mass, 20 x 30 x 25 mm, in the right parietal lobe. It
was accompanied by granular calcifications, cyst component,
extensive perifocal edema, and focal erosion in the adjacent
calvarium. Contours of the erosion were smooth, lacking ab-
normal findings of the diploe (Fig. 1A-C). Gross total tumor re-
section was achieved. The dura mater was intact. Histological
examination of the resected specimen was consistent with AE
(Fig. 1D). The patient has been followed-up for 9 years without
recurrence.

Case2: A 15-year-old male sustained headache for 2
months. CT scan and MRI revealed a large enhancing mass,

70 x 65 x 65 mm, in the left parietal lobe. It was accompanied
by massive calcifications, cyst component, extensive perifo-
cal edema, and focal erosion in the adjacent calvarium. Con-
tours of the erosion were smooth, lacking abnormal findings
of the diploe (Fig. 2A-C). Gross total resection was achieved.
The dura mater was intact. Histological examination was con-
sistent with AE (Fig. 2D). The tumor showed local recurrence
6.5 years later, when total resection was again performed, fol-
lowed by chemotherapy with temozolomide. The patient has
been recurrence-free for 5 years since the second surgery.
Case3: A 17-year-old male sustained headache for 3 weeks.
CT scan and MRIrevealed a large enhancing mass, 80 x 50 x 45
mm, in the left frontal lobe. It was accompanied by coarse cal-
cifications, cyst component, extensive perifocal edema, and
focal erosions in the adjacent calvarium. Contours of the ero-
sion were smooth, lacking abnormal findings of the diploe
(Fig. 3A-E). Gross total resection was achieved. The dura mater
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Fig. 2 - Axial computed tomography (A, B) and post-contrast T1-weighted magnetic resonance imaging (C) showing an
enhancing tumor in the right parietal lobe (A and C, T) accompanied by massive calcifications (A, arrows), cyst component,
perifocal edema, and focal calvarial erosion with smooth contour. Abnormal findings are not found in the diploe (B, double
arrows). (D) Photomicrograph of the tumor, hematoxylin and eosin stain, consistent with anaplastic ependymoma with

rosette formation. Original magnification, x 200.

was intact. Histological examination was consistent with AE
(Fig. 3F). The patient has been followed-up for 6 months with-
out recurrence.

Discussion

Supratentorial ependymomas are characterized by large,
cystic, calcified, and extraventricular masses found in chil-
dren and young adults [7]. Additionally, in the present AEs,
focal calvarial erosions were found in patients with AEs, ac-
counting 50% of our cases. Erosions were focal and possessed
smooth contours, coupled with intratumoral calcifications,
may indicate an indolent growth of AEs. Such appearance
was similar to oligodendroglioma-associated calvarial ero-

sions [4]. Furthermore, such erosions were identified even
in a small, cortically located AE. Therefore, calvarial ero-
sion, an infrequent manifestation of primary brain tumor,
was deemed a diagnostic clue to AEs, especially when a
supratentorial tumor predominantly involves the cerebral
cortex. Whilst, calvarial erosion can be a manifestation of
various benign and malignant parenchymal lesions [1-6].
Radiologists need to assume it when encountered a brain
tumor with concurrent calvarial erosion. Surgical resection
is proposed as the optimal treatment of AEs, as efficacy of
postoperative chemoradiation therapy is not determined [8,9].
Therefore, gross-total resection is recommended at a surgery
for supratentorial brain tumor that is assumed to be an AE.

Focal calvarial erosion with smooth contour may be a di-
agnostic hallmark of supratentorial AEs.
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Fig. 3 - Axial computed tomography (A-C) and post-contrast axial and coronal T1-weighted magnetic resonance imaging (D,
E) showing an enhancing tumor in the left frontal lobe (A, B, D, and E, T) accompanied by coarse calcifications (A, arrow), cyst
component, extensive perifocal edema, and focal calvarial erosions with smooth contours. Abnormal findings are not found

in the diploe (A-C, double arrows). (F) Photomicrograph of the tumor, hematoxylin and eosin stain, consistent with
anaplastic ependymoma with rosette formation. Original magnification, x 200.
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