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Abstract

Though medulloblastoma frequently involves the leptomeninges at diagnosis, distant metastases are rare on
initial presentation. We present a 15-year-old patient with medulloblastoma and equivocal radiographic evidence of
an intracerebral metastasis at the time of diagnosis.
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Case History
A 15-year-old female presented in April 2011 with a two-year

history of intermittent headache, frequent vomiting, and decline in
school performance. Her headaches worsened significantly the month
prior to presentation with new onset of photophobia and daily
vomiting. A computed tomography (CT) scan of the head revealed a
mass of the posterior fossa with secondary obstructive hydrocephalus.
Magnetic resonance imaging (MRI) revealed that the mass extended
through the region of the lateral recess of the fourth ventricle on the
left into the cerebellar pontine angle cistern (Figure 1). It compressed
the fourth ventricle and appeared to involve the brainstem and
cerebellar regions. Two non-enhancing foci of signal abnormality
showing restricted diffusion were also noted. One was located in the
right parietal lobe and the second involved the medial left temporal
lobe near the tentorial notch. The lesion affecting the medial left
temporal lobe was interpreted to be a focus of ischemia/edema related
to slight transtentorial herniation secondary to hydrocephalus. The
lesion in the right parietal lobe, on the other hand, was thought to
represent either a leptomeningeal metastatic deposit via cerebrospinal
fluid (CSF) seeding or a parenchymal metastasis.

The patient was transferred to our institution and, on the following
day, underwent resection of the tumors of the fourth ventricle and the
cerebellopontine angle. Pathology was consistent with nodular
desmoplastic medulloblastoma, WHO grade IV. Spinal MRI revealed
leptomeningeal carcinomatosis. Cytology from lumbar puncture and
bone marrow biopsy were negative for malignant cells. Based on
radiographic findings alone, the index of suspicion for a parenchymal
mass was high and final staging was medulloblastoma M3, with
parenchymal brain metastasis and leptomeningeal carcinomatosis.

The patient was treated with craniospinal radiation to 3600 cGy,
with boosts to the spine to 3960 cGy and to the posterior fossa and
parietal metastasis to 5580 cGy, in accordance with the Children’s
Oncology Group ACNS0332 protocol. She received concurrent weekly
carboplatin and vincristine. Her radiation therapy course was
complicated by a grade 3 skin reaction (moist desquamation) in her
lower back, not requiring treatment interruption.

Figure 1: Images from the MRI study at presentation showing the
enhancing posterior fossa medulloblastoma (A- white asterisk).
Axial FLAIR images demonstrating the hyperintense right parietal
lesion considered a parenchymal metastatic deposit (B-thin white
arrow) and left medial temporal lesion (C–thick white arrow). No
enhancement is seen in the right parietal lesion (D-thin white
arrow). B=1000 diffusion image (E) and corresponding ADC map
(F) demonstrating restricted diffusion in the right parietal lesion
(thin white arrow).

Five weeks following radiation therapy, the patient underwent
repeat MRI imaging of the entire central nervous system (CNS), which
revealed improved signal abnormality in the left cerebellopontine
angle region with no definite tumor seen and resolution of the signal
abnormality of the high right parietal lesion (Figure 2).There were
persistent spinal leptomeningeal metastases. MRI imaging of the brain
and entire spine was repeated four months later and revealed no
evidence of residual or recurrent disease. The patient received
adjuvant chemotherapy, and nearly 3 years after completing treatment,
she remains without evidence of disease. Following treatment, she
underwent rehabilitation for residual diplopia, ataxia, and left sided
weakness and subsequent neurocognitive testing and audiometry have
been normal. To date, she has had no late sequelae of radiation or
chemotherapy.
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Figure 2: Images from follow-up MRI study following surgical resection, chemotherapy and after completion of radiation therapy showing
changes of surgical resection of posterior fossa mass (A). Axial FLAIR images showing resolution of the right parietal lesion (B-thin white
arrow) and decreased conspicuity of the left medial temporal lesion (C–thick white arrow). No evidence of restricted diffusion in the location
of the previously seen right parietal lesion on B=1000 diffusion image (D) and ADC map (E) consistent with resolution.

Discussion
Medulloblastoma accounts for 20% of pediatric brain tumors.

Subarachnoid spread within the CNS, both in the spine and
supratentorial brain, is common. Up to 30% of cases present with
leptomeningeal carcinomatosis at diagnosis [1,2]. This spread is
thought to occur via the CSF. Alternatively, metastasis outside of the
CNS, to the lymph nodes, bones, or viscera, typically occurs after
surgical intervention [3]. The proposed mechanism of spread is
ingrowth of lymphatic and/or vascular channels after transgression of
the leptomeninges [3]. Though rare, cases of medulloblastoma with
suprasellar metastases at diagnosis have also been reported [4,5].

Cases of medulloblastoma with intracerebral metastases at the time
of diagnosis are rare. One reported case was a 6-year-old boy with
medulloblastoma of the fourth ventricle and leptomeningeal
dissemination who died immediately following surgical intervention.
He was found to have an occipital lobe metastasis on autopsy [6]. The
occipital lobe mass was histologically nearly identical to the primary
tumor and was confirmed to be metastatic medulloblastoma [6].
Pathologic confirmation of the metastasis was not obtained in our
patient. This was due to concern of subjecting her to a second surgical
resection, particularly given her neurologic deficits following her first
surgery. The inability to obtain pathologic confirmation of
intracerebral metastasis posed a diagnostic dilemma and therapeutic

challenge. Treating the presumed metastasis with high doses of
radiation is not without consequence, as the long-term side effects of
high dose radiation in the pediatric brain include neurologic,
endocrine, and cognitive deficits, as well as secondary malignancies
[7,8]. Her images were reviewed in detail in a multidisciplinary tumor
board, where the consensus opinion was that the index of suspicion for
a parenchymal metastasis was sufficiently high to consider her disease
M3. This diagnosis was based on three key radiographic features. First,
the lesion was isolated with no other evidence of leptomeningeal
involvement within the brain and was remote from the area of
subarachnoid spread within the spine. Additionally, the mass was non-
enhancing while the spinal leptomeningeal metastases were enhancing.
Furthermore, the lesion demonstrated restricted diffusion, similar to
the posterior fossa primary medulloblastoma.

In this child, the finding of a presumed parenchymal metastasis
altered the treatment plan. The patient received a boost dose to both
the posterior fossa and the parietal metastasis, yielding a complete
response of the deposit. There are short and long-term treatment-
associated side effects after high-dose radiation therapy [8-11]. Acute
toxicities include fatigue, headache, insomnia, anorexia, nausea,
vomiting, alopecia, and dermatitis, and these may adversely affect
quality of life. Late toxicities, such as neurologic, endocrine, and
cognitive deficits, can affect quality of life and, in some cases,
mortality. The benefit of treating the metastasis to a definitive dose to
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achieve local control, however, outweighed the potential long-term
toxicity. While pathologic confirmation of the first presentation of
metastatic disease may be optimal, it is not always feasible or safe. In
cases with a rare presentation of metastatic disease, where pathologic
confirmation cannot be safely obtained, reliance on the currently
available modern imaging modalities and discussion in a
multidisciplinary setting are of critical importance.

Conclusion
The patient described here is a child with medulloblastoma and

presumed intracerebral metastasis at diagnosis. Pathologic
confirmation could not be obtained, and we have detailed our
diagnostic approach and treatment paradigm.
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