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Abstract

Medulloblastoma is the most common central nervous system tumor in children, while it is extremely rare in adults. Multimodal treatment
involving surgery, radiotherapy and chemotherapy can improve the prognosis of this disease, and recent advances in molecular biology have
allowed the identification of molecular subgroups (WNT, SHH, Groups 3 and 4), each of which have different cytogenetic, mutational and

gene expression signatures, demographics, histology and prognosis.

The present review focuses on the state of the art for adult medulloblastoma treatment and on novel molecular advances and their future

implications in the treatment of this disease.
© 2014 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Medulloblastoma, a malignant, invasive, embryonal tumor
of the cerebellum with a preferential manifestation in children
and a marked tendency to cerebro-spinal fluid (CSF) metas-
tatization [1], is found in 15-30% of all childhood primary
tumors of the central nervous system (CNS). About 70% of
the cases occur in patients under 15 years of age, the incidence
peak being 3—6 years [2]. In adults, medulloblastoma is much
less frequent, accounting for less than 3% of primary CNS
tumors. A recent US registry analysis from the Surveillance,
Epidemiology, and End-Results (SEER) database [3] found
that the incidence of medulloblastoma was 1.5 cases per mil-
lion in the general population, children being ten times more
likely to develop the disease than adults (6.0 vs. 0.6 cases per
million). Males are 1.58 times more likely than females to be
diagnosed with medulloblastoma during childhood, but this
difference is not maintained in adulthood [3].

2. Histopathology and biology

The exact cellular origin of medulloblastoma is a matter
of debate. It has been suggested that the disease might arise
from two distinct embryonal cell groups: cells from the ven-
tricular zone (VZ), which differentiate into Purkinje cells,
basket cells, and other glial and neuronal cells of the cerebel-
lum, and cells from the external germinal layer (EGL) that

produces cerebellar granule cells. These cell groups are
related to different molecular subtypes of medulloblastoma:
it widely known that VZ cells give origin to the wingless
(WNT) subtype, while sonic hedgehog (SHH) medulloblas-
tomas derive from EGL cells [4].

The latest 2007 WHO classification [ 1] of CNS describes
five histopathological subtypes of medulloblastoma: classic
(80% of all medulloblastomas in children, 70% in adults),
desmoplastic (15% in children, 30-40% in adults), anaplas-
tic (10-20%), large-cells (2-4%), and extensive nodularity
(3%). Differences between children and adults have been
found for histological subgroups, which are of prognostic sig-
nificance: desmoplastic and nodular subtypes are associated
with a better prognosis in children <5 years of age whereas
anaplastic and large-cells are associated with poor prognosis
in all age patients [5]. Medulloblastoma, typically having a
median localization in children, is more commonly lateral in
adults [6].

3. Clinical and radiological presentation

Because medulloblastoma arises in the posterior fossa,
a frequent complication is hydrocephalus due to the com-
pression of ventricle IV, with a consequent increase in
intracranial pressure. Common symptoms are vertigo, vomi-
ting, ataxia and headache. Patients with a tumor localized
in the mid-cerebellum may have symptoms (nystagmus,
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