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Central nervous system (CNS) tumors comprise 15% to 20% of all ma-
lignancies occurring in childhood and adolescence [1]. Despite being rela-
tively common, they only occur in between 2500 to 3500 children in the
United States each year and may present in a myriad of ways, often delaying
diagnosis. Symptoms and signs depend on the growth rate of the tumor, its
location in the central nervous system (CNS), and the age of the child.
Childhood brain tumors demonstrate greater histological variation, are
more likely to be disseminated at the time of diagnosis, and more frequently
are embryonal than those arising in adults [1].

The etiology for most childhood brain and spinal cord tumors is un-
known. Specific syndromes are associated with a higher incidence of tumors
[2]. Patients who have neurofibromatosis type 1 (NF-1) have a higher inci-
dence of low-grade gliomas, including visual pathway gliomas and other types
of CNS tumors [3]. Children who have tuberous sclerosis are prone to harbor
giant-cell astrocytomas [4], and those who have the Li-Fraumeni syndrome
have an increased predisposition to various different tumors including
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gliomas [5]. Rarer conditions, such as the autosomally dominant inherited ne-
void basal cell carcinoma syndrome (Gorlin syndrome) and the recessively in-
herited Turcot’s syndrome (germ line mutation of the adenomatosis polyposis
coli gene) are associated with an increased incidence of medulloblastoma
[6,7]. Exposure to radiation therapy has been the only environmental factor
consistently related to the development of brain tumors [8].

Presentation

Approximately one-half of all childhood brain tumors arise in the poste-
rior fossa (Table 1) [1]. The five major tumor types that arise subtentorially
may present with focal neurologic deficits, but those filling the fourth ven-
tricle are as likely to come to clinical attention because of obstruction of
cerebrospinal fluid with associated hydrocephalus. The classical triad asso-
ciated with increased intracranial pressure of morning headaches, nausea,
and vomiting, may occur, but nonspecific headaches are more frequent. In
infants, cerebrospinal fluid obstruction with dilatation of the third ventricle
and the resultant tectal pressure causes paresis of upgaze may result in
downward deviation of the eyes, the setting sun sign.

The suprasellar and pineal regions are relatively frequent sites for supra-
tentorial childhood brain tumors [1,9]. Tumors in the suprasellar region, pri-
marily craniopharyngiomas, visual pathway gliomas, and germinomas, may
present with complex visual findings including unilateral or bilateral de-
creased visual acuity and hard to characterize visual field loss, as well as hor-
monal dysfunction. In the pineal region, various different tumor types may
occur in the pediatric years, including germinomas, mixed germ cell tumors,
pineoblastomas, and lower-grade pineocytomas. Pineal region lesions char-
acteristically cause compression or destruction of the tectal region of the
brain stem, and result in Parinaud’s syndrome, manifested by paralysis or
paresis of upgaze, retraction or convergence nystagmus, pupils that react
better to accommodation than light, and lid retraction. Most cortical child-
hood tumors are gliomas, usually low-grade, but they are anaplastic in ap-
proximately 20% of cases. Other tumor types (supratentorial primitive
neuroectodermal tumors and ependymomas) may occur. Unlike the situa-
tion in adulthood, pediatric low-grade gliomas do not mutate frequently
to higher-grade gliomas during childhood. In younger children, large benign
supratentorial lesions, such as diffuse infantile gangliogliomas/gliomas and
dysembryoplastic neuroepithelial tumors may be misdiagnosed as more
aggressive lesions.

Diagnosis

The diagnosis of pediatric brain and spinal cord tumors has been simpli-
fied by advances in neuroimaging [10]. Because of the speed and availability
of CT, it is often the first imaging technique obtained for children with
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