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Intracranial Extra-Axial Ependymoma in the Ambient Cistern That
Initially Presented as Calcification: A Report of Case'
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Ependymomas usually occur in intraventricular or intraspinal locations. Intracranial
extraaxial ependymomas (IEAEs) are very rare. Here, we present an unusual case of
an IEAE in 25-year-old man. The patient experienced head trauma two and half
years prior to presentation, at which time brain computed tomography (CT) showed
only a dense calcification in the left ambient cistern. After two and a half years, fol-
low up brain CT and magnetic resonance imaging depicted interval growth of a cal-
cified mass with cystic change. The tumor was successfully treated surgically, and

the pathologic examination confirmed ependymoma.
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INTRODUCTION

Ependymomas are slowly growing glial tumors that are
generated from ependymal cells lining the ventricles of the
brain and the central canal of the spinal cord. Ependymomas
make up approximately 2-9% of intracranial gliomas and 30-
60% of intramedullary spinal tumors (1). Ependymomas are a
common neoplasm of the primary central nervous system in
pediatric patients, but are rare in adults. Forty percent of in-
tracranial ependymomas are supratentorial, while 60% are in-
fratentorial in location (2). Intracranial extraaxial ependymo-
mas (IEAEs) are extremely rare. We report a case of an IEAE
in the left ambient cistern, which initially presented as a calci-
fied mass.
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CASE REPORT

A 25-year-old man was admitted with a headache that had
persisted for 2 weeks. The neurologic examination showed an
alert mental status with good coordination and normal reflex-
es. The patient had been in a car accident two and half years
prior to presentation that resulted in head trauma. At that time,
nonenhanced brain CT showed a 1.2 x 0.8 cm dense calcifica-
tion in the left ambient cistern (Fig. 1A). There was no hydro-
cephalus, and this lesion was not connected to the cerebral aq-
ueduct or fourth ventricle.

Two and half years later, follow up brain CT showed a pre-
dominantly cystic mass (2.5 x 2 cm) with fragmented calcifica-

tions in the left ambient cistern (Fig. 1B, C). The cystic compo-
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nent was located inferior to the fragmented calcification. On
brain MRI, the cystic component of the mass demonstrated
low signal intensity on the T1 weighted images and high signal
intensity on the T2 weighted images. The midbrain was mildly
compressed, but the right ambient cistern was relatively pre-
served. In the upper portion of the mass, T1 iso- to hyperinten-
sity and T2 iso- to hypointensity were observed, which suggest-

ed solid components of the tumor. Superiorly, T2 weighted

images showed hypointense areas that represented fragmented
calcifications. Gadolinium-enhanced T1-weighted images
showed heterogeneous enhancement in the solid component of
the mass (Fig. 1D-G). There was no tentorial enhancement
around the mass. On diffusion weighted images, there was no
diffusion restriction in the cystic component of the mass. No
significant tumor staining was noted on bilateral internal, ex-

ternal carotid, or vertebral artery angiograms.

Fig. 1. A 25-year-old man with an intracranial extraaxial ependymoma in left ambient cistern.

A. Nonenhanced CT shows a dense, large (1.2 x 0.8 cm) calcification in the left ambient cistern.

B, C. Nonenhanced CT shows a lobulated (2.5 x 2.0 cm) cystic mass (B) with fragmented calcifications (C) in the left ambient cistern.

D-G. An axial T1 weighted image shows a lobulated hypointense mass with a peripheral thin solid component in the left ambient cistern (D). An
axial T2 weighted image shows a hyperintense mass with low signal multiple dot calcifications (E). Axial (F) and sagittal (G) gadolinium en-
hanced T1-weighted images show heterogeneous enhancement in the solid component of the mass.

H, 1. A low-power photomicrograph (hematoxylin and eosin, x 40) shows that the tumor has moderate cellularity and numerous calcifications
(H). A high-power photomicrograph (hematoxylin and eosin, x 400) shows sheets of spindled or ephithelioid cells with round to oval nuclei in
the tumor. A nuclear free zone is seen around the central blood vessel (pseudorosette; white arrows) (1).

J, K. Immunohistochemical examination of the tumor reveals that S-100 (J) and glial fibrillary acid protein (K) stains are positive (x 200).
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The patient underwent surgical resection of the tumor with a
left occipito-transtentorial approach. The tumor was soft and
friable in texture and reddish in color. The tumor was mainly
composed of the cystic mass. Calcifications were found in the
upper portion of the tumor.

The histological diagnosis confirmed ependymoma. On he-
matoxylin and eosin staining, the tumor showed moderate cellu-
larity with numerous calcifications. The tumor had a nuclear
free-zone around a central blood vessel (pseudorosette) and
sheets of spindled or epitheloid cells with round to oval nuclei
(Fig. 1H, I). The tumor showed positive immunoreactivity for
glial fibrillary acid protein (GFAP) and S-100 protein (Fig. 1], K).

Postoperative follow up CT scans and MR images showed no
evidence of residual tumor. The patient’s symptoms regressed.
He received adjuvant radiotherapy and chemotherapy after the

pathologic diagnosis.

DISCUSSION

Ependymomas usually originate from ependymal cells in the
cerebral ventricular surface and are most frequently located in
the fourth ventricle (3). Extraaxial ependymomas are extremely
rare. Several hypotheses have been proposed regarding the ori-
gins of IEAEs that are not related to ventricular ependymal
cells, such as tumors arising from heterotopic ependymal cell
residue in the subarachnoid space of the cerebellopontine angle
(4), cavernous sinus (5), or on the trigeminal nerve (6) during
fetal development that subsequently increase in size. Another
hypothesis to explain supratentorial IEAEs is that tumors grow
extraaxially from subcortical, subependymal residue, followed
by necrosis and calcification of the originating subependymal
residue, leaving an extraaxial ependymoma (7). Another hy-
pothesis suggested that grossly nonvisible microscopic cellular
tracts exist in development between the ventricle and extraaxial
ependymoma that facilitate tumor extension into the subarach-
noid space and then regress (8). Our case was a pure IEAE with
no attachments to the midbrain or tentorium as observed in-
traoperatively, and probably originated from the heterotopic
ependymal cell residue in the subarachnoid space.

The first case of IEAE was reported in 1976 (9) and to date,
only 12 cases of IEAEs have been reported in the English litera-

ture. Locations of IEAEs were in the infratentorial cerebellar
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pontine angle (n = 5), supratentorial cerebral convexity (n = 5),
and interhemispheric (n = 2). MR signal intensities of IEAEs
are iso to low signal intensity on T1-weighted image and iso to
high signal intensity on T2-weighted image. Most masses show
heterogeneous enhancement. Preoperative diagnoses in previ-
ous reports were meningioma (n = 10) and schwannoma (n =
2). Our patient had a tumor located in the left ambient cistern,
which initially presented as calcification only, which was not
connected with the cerebral aqueduct. Additionally, there was
no obstructive hydrocephalus. IEAE located in the ambient cis-
tern is exceptional. Differential diagnoses of solid/cystic and
well-circumscribed masses in the region of the ambient cistern
include: trochlear nerve schwannoma, cystic meningioma aris-
ing from the tentorial edge, tentorial schwannoma, and exo-
phytic glioma of the midbrain (10).

The histological features of ependymomas are perivascular
pseudorosettes and ependymal rosettes. Ependymoma typically
expresses GFAP, S-100 protein, and vimentin, and never ex-
presses neuronal antigens in immunoreactivity. Meningioma
and schwannoma do not express GFAP in immunoreactivity.
In our case, immunohistochemistry studies of GFAP and S-100
protein were positive.

Supratentorial ependymomas are commonly cystic (40-
85%), while infratentorial ependymomas are more often solid.
The incidence of intratumoral calcification is about 50% of su-
pratentorial ependymomas and 25-50% of infratentorial epen-
dymomas (2). In our infratentorial case, only calcification was
noted on initial nonenhanced brain CT, while fragmented cal-
cification and cyst formation were seen on follow up CT and
MR two and half years later.

To conclude, ependymoma may be considered when a pre-
dominantly cystic mass with multifocal calcification is ob-

served in ambient cistern, although it is rare in this location.
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