Neuroradiology

Iran ] Radiol. 2017 April; 14(2):e37942. doi: 10.5812/iranjradiol.37942.

Published online 2017 January 15. Case Report

Medulloblastoma with Suprasellar Extension and Atypical
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Abstract
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A 6-year-old boy was referred with symptoms of right partial ptosis, blurred vision and a two-week history of poor coordination and
frequent falls. No symptoms of raised intracranial pressure were demonstrated. Imaging showed a large sella mass with extension
into the posterior fossa and suprasellar region, suggestive of a craniopharyngioma. Histopathological examination of the post-
surgical resection specimen revealed a small blue cell tumor consistent with a medulloblastoma. This case aims to highlight a
posterior fossa tumor with an unusual spread and thus clinical presentation.

1. Case Presentation

A 6-year-old boy was referred to our ophthalmology
unit from a district hospital for further investigation on his
symptoms of blurred vision and right partial ptosis of two
weeks duration. He initially presented to the district hos-
pital following a fall from a staircase. Further history from
the child’s father revealed that the child seemed uncoor-
dinated. He had fallen several times in the previous two
weeks. He dragged his left foot when walking suggesting a
left lower limb weakness. He denied any headache or vom-
iting.

On examination, there was a relative afferent pupillary
defect over the right eye with partial ptosis and the eyeball
turned outward and downward. There was pallor of the op-
tic disc suggestive of compression of the optic nerve. The
left fundus examination was normal.

Extra ocular muscle movement examination of the
right eye showed superior, medial, and recti as well as in-
ferior oblique muscle paresis suggestive of a right cranial
nerve (CN) III involvement. There was also a right CN VII
palsy evidenced by lagopthalmus and facial asymmetry.
General neurological examination revealed a left foot drop
with the power reduced to 4/5. The reflexes were brisk. All
other neurological examinations were normal.

Our working diagnosis at that point was an intracra-
nial bleed causing the third and seventh cranial nerve
palsies, as well as the motor deficit (foot drop) secondary
to the fall. Intracranial space occupying lesion was also on

the list of differential diagnosis.

CT brain performed on the patient showed an ill-
defined, minimally enhancing suprasellar mass with
specks of calcification within. The mass extended to the
posterior fossa, causing mass effect onto the brainstem
and obstructive hydrocephalus (Figure 1).

The contrasted MRI brain showed an extra-axial lesion
at the base of the skull with an epicenter at the sella re-
gion. It measured 7.2 X 4.1 X 3.7 cm. The lesion extended
postero-inferiorly towards the right pons and midbrain
compressing these structures as well as the fourth ventri-
cle. However, no mass was identified within the fourth ven-
tricle itself. It also extended superiorly into the suprasel-
lar region invading the cavernous sinus. It was predomi-
nantly solid with several intratumoural cysts seen, largest
of which was within the suprasellar component. The le-
sion was hypointense on TIW and slightly hyperintense
on T2W and FLAIR and demonstrated mild restricted diffu-
sion. No intratumoural haemorrhage or calcification was
seen. Post contrast showed strong enhancement at the
sella and suprasellar component but only subtle enhance-
ment in the posterior fossa component. A normal but flat-
tened pituitary gland was identified within the sella. The
pineal gland was also preserved. At this point, a differential
diagnosis of craniopharyngioma was made, taking into ac-
count the suprasellar mass with cystic component. How-
ever, it was noted that craniopharyngioma typically does
not extend into the posterior fossa (Figures 2 and 3).
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Figure 1. A 6-year-old boy was investigated for symptoms of blurred vision, right partial ptosis and frequent falls of 2 weeks duration. He denied any headache or vomiting.
Examination revealed right third and seventh cranial nerve palsies, as well as foot drop. Contrasted axial CT brain at the level of (A) suprasellar and (B) cerebellopontine angle
demonstrates an ill-defined, minimally enhancing, solid suprasellar mass (white arrow) with extension into the brainstem (black arrow). It compressed the fourth ventricle
resulting in hydrocephalus (seen in this figure as dilatation of the left temporal horn (black arrowhead)). This mass has a cystic component (*). C, Contrasted axial CT brain
one slice above image B demonstrates the mass with specks of calcification within (circled).

Figure 2. A, MRI of the brain in the same patient in sagittal T2W at the midline shows a lesion at the base of the skull (white arrow) with an epicenter at the sella region (white
arrowhead). It is predominantly solid with several intratumoural cysts (*). The lesion extends postero-inferiorly, compressing the fourth ventricle (black arrow). No mass
is identified within the fourth ventricle. A, Normal but flattened pituitary gland is identified within the sella (white arrowhead). Pineal gland is also preserved (circled). B,
Axial T2W demonstrates the mass (white arrow) extending posteriorly to compress the right pons (black arrow). It also extends antero-superiorly into the suprasellar region,
invading the cavernous sinus (black arrowhead). C, Sagittal TIW post contrast demonstrates strong enhancement of the lesion at the sella and suprasellar component (white

arrow) but only subtle enhancement in the posterior fossa component (black arrow).

Laboratory investigations showed an elevated pro-
lactin at 533 mU/L (normal value 59 - 169mUJL). The rest of
the blood investigations and hormonal profile were nor-
mal.

A right craniotomy and tumor debulking was carried
out. Intra operatively, the right optic nerve was encased
with tumor and appeared pale and stretched. The left op-
tic nerve could be partially visualized, but the optic chiasm
could not be traced. Anatomies of the sellar and suprasel-
lar structures were distorted with tumor tissue adherent
to the frontal skull base dura, right optic nerve, and right
internal carotid artery (ICA). Tumor tissues were excised as
much as possible, but the tumor that was adhered to the
inferior part of the right optic nerve, and right ICA was left
behind.

The histopathology examination of the resected tis-
sues revealed a cellular tumor composed of small blue cells
with enlarged basophillic nuclei, irregular nuclear mem-
brane, and reduced cytoplasm. The tumor cells formed
Homer-Wright rosettes. They were mitotically active and
exhibited numerous apoptotic bodies. Anaplasia was not
observed. Immunohistochemistry revealed tumor cells
positive for chromogranin and synaptophysin. They were
negative for gliofibrillary acid protein (GFAP) and cytoker-
atin (Figure 4). These findings, together with imaging and
clinical features led to the diagnosis of medulloblastoma.

Following the histopathology result, the post-
operative MRI performed included an MRI of the whole
spine that identified drop metastases with extensive
syringomyelia (Figure 5).
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Figure 3. A, Axial diffusion weighted imaging (DWI) demonstrated the tumor to have a mild hyperintensity signal on DWI (black arrow) B, On axial apparent diffusion coeffi-
cient (ADC) sequence, the lesion is hypointense (white arrow). These features suggest that the tumor has a mild restricted diftusion.
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Figure 4. A, Hematoxylin and Eosin, 4X; Tumor fragments show high cellularity; B, Hematoxylin and Eosin, 40X; Tumor cells are small with darkly staining irregular nuclei
and form Homer-Wright rosettes (white arrow); C, Glial fibrillary acidic protein (GFAP) stain, 10X; GFAP stain is negative. Two Homer-Wright rosettes are seen in this section
(black arrows); D, Chromogranin stain, 40X; chromogranin is positive.

The child was later referred to an oncology unit forra- 2. Discussion
diotherapy. Unfortunately, he succumbed to hisillness and

passed away on the same day of the transfer. Medulloblastoma (MB) is the second most common pe-

diatric primary brain tumor (after astrocytoma), account-
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Figure 5. Sagittal T2W of the cervico-thoracic spine demonstrates drop metastases
(black arrow) with extensive syringomyelia (white arrows).

ing for 16% - 18% of the subtypes (1, 2). It is more common
in males (M:F 1.2:1) and typically presents between 5 and 7
years of age (1-3). It is one of the embryonal and neurob-
lastic tumors and was previously known as primitive neu-
roectodermal tumor (PNET) of the cerebellum.

MB is typically situated in the posterior fossa (infraten-
torial). It arises in the midline of the cerebellum and usu-
ally obstructs the fourth ventricle resulting in obstructive
hydrocephalus (4, 5). Thus, the typical clinical presenta-
tion is that of raised intracranial pressure (ICP), including
headache, and vomiting. It will also cause cerebellar dys-
function resulting in ataxia or gait abnormalities. Our pa-
tient did not have symptoms of raised ICP at presentation.
What brought him to the hospital initially was falling from
the staircase. However, it is important and interesting to
note thatitwas not the fall but rather the symptom of right
partial ptosis and blurred vision that prompted a referral

to the ophthalmology unit at a tertiary referral center. The
ptosis may be explained by the location of the tumor where
it compresses the right midbrain tegmentum. The right
midbrain tegmentum has the nucleus and fascicles of the
oculomotor nerve (cranial nerve III) (6). The tumor also
extended beyond the posterior fossa into the cavernous si-
nus and suprasellar region, possibly compressing the ocu-
lomotor nerve as it passed through the cavernous sinus.
Further history from the patient’s father also revealed a
two-week history of poor coordination and frequent falls,
which may be attributed to the cerebellar location of the
lesion.

Another interesting point about this tumor is its loca-
tion. Classic medulloblastomas (CMB) are infratentorial
and located midline within the fourth ventricle (4). In this
patient, the tumor arises from the right pons and midbrain
(infratentorial but off midline), and also extends supraten-
torially into the cavernous sinus and suprasellar region.
The fourth ventricle is compressed but is otherwise spared
from tumor infiltration. As described above, this attributes
to the atypical presentation of the patient. Expansion of
the tumor into the supratentorial compartment may be
metastatic in nature secondary to cerebrospinal fluid (CSF)
dissemination (4, 7). This tumor also extends into the right
cerebellopontine angle which is rare in MBs (4).

Histologically, MBs can be divided into three sub-
types; desmoplastic/nodular MB, classical MB, and anaplas-
tic/large cell MB (high grade) (4, 8, 9). Classical MB is typi-
cally hypointense on TIW and hyperintense on T2W with re-
stricted diffusion and variable enhancement (4). Anaplas-
tic MB is associated with increased apparent diffusion co-
efficient (ADC) value and ring enhancement (10).

In addition, this tumor could also be typed accord-
ing to four molecular subgroups based on the predomi-
nant mutation driving the tumor pathogenesis. They are:
Shh, Wnt, Group 3 (having principally MYC mutation), and
Group 4 (mutation in isochromosome 17q) MBs (11). The
groups have distinct clinicopathological features. The first
two groups are better characterized compared to the lat-
ter two groups, which is why the latter groups have generic
names. Several authors have tried to describe the typical ra-
diological features of the tumor subtypes. Although there
isno general consensus yet, most authors described the tu-
mor’s location as its predominant feature.

Shh MB arises from granule neuron precursor cells
(GNPCs) as a result of an unrestrained Shh pathway. It ac-
counts for 25% -30% of the MBs and has a bimodal age dis-
tribution. On imaging, the tumor is typically located in the
body of the cerebellum, lateralizing to the sides of the or-
gan (4,12,13). Raleigh et al. also described the tumor as typ-
ically isointense on T2-FLAIR sequence (14).

The other three molecular subtypes of MB are typically
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situated in the midline (13). Wnt MB is the smallest sub-
group (10%) and typically arises from the dorsal brainstem
and fourth ventricle as a result of activation of the WNT
pathway, vital in tumor growth. It could also extend to the
cerebello-pontine angle (CPA) (12). Wnt MB has the best
prognosis with standard therapy. Group 3 accounts for 25%
of the MBs and has the worst prognosis. It is typicallyill de-
fined with ring enhancement and central necrosis. Group
4 medulloblastoma is the largest group (35%). It typically
arises from the fourth ventricle. It is associated with mini-
mal to no enhancement (4, 11, 14, 15).

Our patient had the classical MB type on histopathol-
ogy, and the tumor is possibly of the Shh molecular sub-
group as it arises from the dorsal brain stem rather than
the fourth ventricle. Another point to ponder is whether
the tumoris an intracranial PNET, arising from the anterior
cranial fossa and spreading posteriorly. The immunohisto-
chemical and molecular patterns are similar for both PNET
and MB, making differentiating the two an arduous task.
However, the almost equal tumor distribution between the
suprasellar area and the posterior cranial fossa on imaging
studies, and presence of spinal drop metastases supports
the diagnosis of MB rather than PNET. Furthermore, MB is
the most common childhood intracranial tumor. Fortu-
nately, both tumors respond to the same treatment, mak-
ing the importance of differentiating them of less urgency
compared to if otherwise.

Standard therapy for MBs involve surgical resection
followed by adjuvant chemotherapy or craniospinal irra-
diation. Following the discovery of Shh pathways, tar-
geted therapies utilizing small molecule inhibitors to
smoothened (SMO), which is part of the Shh pathway, have
been developed. Inhibitors of GNPCs proliferation are also
being developed. However, at this point, the prognosis for
patients with sonic hedgehog (SHH) MBs is still relatively
poor. In contrast to SHH MBs, few drugs are developed to
target the wingless (WNT) pathway. With standard therapy,
Wnt MBs has the best prognosis (11, 15).

In conclusion, although MB is a common pediatric tu-
mor, suprasellar extension of MB is very rare and may cause
atypical presentations.
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