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Purpose:Thereis a growing concern of increasedrisk of treatmentcomplicationsamong
radiation therapypatientsasthe age of patientsdiagnosed with cancer is decreasing, due
to early cancerdetection. Pediatric and young adult patients receive higher doses at
organsand tissuesdistal to the PTV and stand a higher risk of developingsecondary
cancers during the span of their longerposttreatmentlives. It hasbecome imperativeto
study the effects of secondary radiation dosesat various organs distal to the PTV.
Method and Material: Age and gender specific whole-body phantoms have been
implementin Geant4in order to determine the doses from the secondaryradiation in
patientsundergoing proton treatment. We haveuseddifferent fields plannedfor different
treatment sites (head& neck, abdominal)to determinethe secondary organ doses.This
work is an extension of the previouswork doneat the MassachusettsGeneralHospital
and is basedon six voxelized phantoms:an adult, a 9 month old male, a 4-year old
female,an 8-yearold female, an 11-yearold male,anda 14-yearold male. Results: We
found largevariationson the amount of doseto variousorgansdistal to the PTV. The
equivalentneutrondoses depend on age andtreatmentsite. Conclusions: We found the
neutron equivalentdoseat variousorgansand tissuesdecreases with phantomageand
dependson the field size. Furthermore, our study suggests that organspecific neutron
dosesin protontherapydepend on thetreatmentsite.


