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INTRODUCTION

Neuroblastoma is one of the most common malignancies in children. The tumour is
derived from cells of the sympathetic nervous system and the malignant cells may
retain some features characteristic of this cell type. Though early stage disease, and
even advanced disease in infants has a good prognosis, most patients present with
stage 3 or 4 disease for which the outlook is very poor. Prognostic variables apart
from stage include age, implication of the N-myc oncogene, abnormalities of
chromosome 1 and DNA content (ploidy) of the tumour cells (chapter].3.2). More
effective treatments are required for patients with poor prognostic features. Currently,
neuroblastoma treatment includes surgery and combination chemotherapy with a
variety of agents. The development of drug resistance may be a problem. The use of
bone marrow rescue to allow high intensity chemotherapy (e.g. with high dose
melphalan) is being explored. Radiotherapy is not at present the major form of
treatment in most cases of neuroblastoma, but new possibilities are developing for
innovative use of radiation modalities of several kinds in the treatment of
neuroblastoma. This work is concerned with new possibilities for radiation in

neuroblastoma therapy.

EXTERNAL BEAM IRRADIATION

Currently, radiotherapy (external beam fractionated) may be employed to achieve
local control of tumour masses. Since neuroblastoma is a radiosensitive neoplasm, the
treatment doses need not be as high as in some other radiotherapy regimes but
therapeutic radiation doses always carry risks of developmental abnormalities in
growing children. It is not yet completely clear whether the radiobiology of
developing tissues and organs is identical to that of steady-state renewal tissues in the

adult. It is also not certain whether new strategies of fractionation
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(hyperfractionation, acceleration) will be therapeutically beneficial in neuroblastoma
or not. Since neuroblastoma is a rapidly metastasising tumour (i.e. often a systemic
malignancy), attempts have been to use whole body irradiation (TBI), together with
bone marrow rescue (autologous or syngenic) to eradicate micrometastases
throughout the body (chapter2.4). The success of this strategy is not yet completely
known. However, radiobiological calculations have suggested that the TBI strategy
could fail in some patients because large micrometastases (e.g. 1 mm diameter) are
too large for eradication by the TBI dose given (usually < 14 Gy) but that these
tumours are not yet large enough to be detectable by imaging and therefore cannot be
treated by high dose localized radiotherapy using small fields (chapter 2.3). Some
improvements in the treatment of neurcblastoma by radiotherapy are therefore

required.

TARGETED RADIOTHERAPY

One of the new possibilities for treatment of neuroblastoma by radiation is targeted
radiotherapy using meta-iodo-benzyl-guanidine (mIBG) as targeting agent, coupled to
the isotope 1311 as the irradiation agent. Neuroblastoma cells often show preferential
uptake of mIBG, which is a molecular analogue of a precursor of catecholamines
which are commonly made by cells of the sympathetic nervous system. Clinical
studies are in progress in the use of 131I-mIBG for targeted radiotherapy of
neuroblastoma, and preliminary clinical observations are encouraging. However,

dosimetric and radiobiological studies have suggested that a combined radiation
modality treatment strategy (131I-mIBG, TBI, bone marrow rescue, local

radiotherapy) would be more effective than any one component used alone. Clinical
studies have just begin to evaluate this strategy (chapter 3.7). If successful, it would
imply that three radiation modalities should be used together in the treatment of

suitable cases of neuroblastoma.
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