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Novel radiation delivery technologies with improved
conformality reduce radiation of adjacent normal
tissues and associated risks.

This superior dosimetry can translate into clinical
benefit with respect to the endpoints of toxicity, tumor
control, quality of life, and patient survival.

This improvement can come at a cost of greater
radiation low dose exposure to non targeted tissues
when compared to less sophisticated techniques.



Eliminating unnecessary dose exposure has been
prioritized to reduce risk of toxicity to radiation-
sensitive organs, as well as to protect against secondary
malignancies.

Radiation-induced second malignancy is a well-known
side effect in pediatric patients receiving high
therapeutic doses.

Although most secondary cancers develop in regions
exposed to high doses of radiation, a discussion of the
theoretical risks of additional low-dose IGRT is
appropriate.



Children have increased susceptibility to radiation
compared to adults, as reported in experiences with
fetal X rays, pediatric nuclear disaster survivors, and
children irradiated for benign and malignant diseases.

Children with cancer may also have an underlying
genetic predisposition that further increases their risk
of secondary malignancy after radiation.

The long latency period between exposure and
carcinogenesis makes young patients more susceptible
to mutagenesis.



The risk of carcinogenesis after exposure to lowdoses of
radiation (such as those used in IGRT), however, is
much less well understood and organ-specific dose-
related risk data is limited.





There is a linear dose-response relationship between
exposure to ionizing radiation and radiation-induced
solid cancers.

It is unlikely that a threshold exists for the induction of
cancers but the occurrence of radiation-induced
cancers at lowdoses will be small.

Other health effects occur at high doses, but additional
data must be gathered before an assessment can be
made of any possible connection between lowdoses and
non cancer health effects.



Additionally, the committee concludes that although
adverse health effects in children of exposed parents
(attributable to radiation-induced mutations) have not
been found, there are extensive data on radiation-
induced transmissible mutations in mice and other
organisms.

Thus, there is no reason to believe that humans would
be immune to this sort of harm.











Brachytherapy is the clinical use of
radioactive isotopes toprovide a highly
conformal image-guided RT that takes
advantage of the steep fall off dose
characteristics and different energetic
emanations to improve the therapeutic
ratio .
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To provide high level reproducible RT for all children
included in SIOP-E trials through prospective RTQA

To establish standards for quality control

To improve general disease management in pediatric
tumors

To perform research on the role of QAand its influence
on treatment results and acute and long termtoxicity

To establish funding for as many trials as possible

EpSSG
SIOPEN
SIOP Brain tumors
Hodgkin’s lymphoma
Wilms’ tumor

SIOP Brain tumors
PNET 5
Ependymoma



Radiomics: the bridge between 
medical imaging and personalized medicine










