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Abstract

After completing primary treatment, childhood brain tumor patients enter a follow-up phase.
Follow-up is needed for two main reasons; to detect relapse and to diagnose late side effects.
The aims of this thesis were; 1) To describe and analyze the pattern of relapse after treatment
for medulloblastoma — the most common malignant brain tumor in childhood — with the aim to
find potentially successful relapse treatment and; 2) To investigate ways to lessen the side
effects of brain tumor treatment, especially the cognitive side effects.

Methods: Long-term outcome of 338 medulloblastoma patients enrolled in the HIT-SIOP-
PNET4 trial was investigated, with a focus on relapse diagnosis, pattern of relapse, and
treatment of relapse. In a separate randomized, single-center, single-blinded, pseudo crossover
study, the potential benefit of physically active video gaming in childhood brain tumor survivors
was investigated. Thirteen children, all previously treated with cranial radiotherapy, were
randomized to either active video gaming (with weekly internet-based coaching sessions)
followed by a waiting list period, or these periods in reverse order. They were assessed before
and after each period, with measures of cognition, motor function and activities of daily living
(ADL). Finally, in a rodent model the potentially protective effect of post-irradiation
hypothermia on the neurogenic areas of the brain — the subventricular zone (SVZ) and the
granule cell layer (GCL) of the hippocampus — was examined. Young rats were randomized to
either normothermia or hypothermia for eight hours post-irradiation, or a control group. Their
brains were examined one week later, measuring the SVZ and GCL areas and counting the
number of proliferating cells and microglia.

Results and conclusions: The ultimately grim prognosis for patients with recurrent
medulloblastoma, irrespective of treatment, is confirmed. Surgery for histological diagnosis and
research should be encouraged, and can in selected cases prolong survival, but new treatment
options are needed. Active video gaming improves body coordination and the execution of
ADL. Positive effects on cognition is a possibility, although not confirmed in this pilot study.
Hypothermia after irradiation of the brain has a protective effect on the SVZ, but not the GCL,
one week post-irradiation. The long-term and functional effect of this finding needs further
exploration, together with studies of the effect of hypothermia on brain tumors.
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