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Purpose: With theaverageageof radiation therapy patientsdecreasingdueto earlycancer
detection and a larger proportion of patientsbeing cured and thus at risk for treatment
complications,therehasto be a growing concernfor the risk of developing cancerdueto
radiationtreatments,in particularfor pediatric and young patients.Age andgender specific
whole-body phantoms have beenimplemented in Geant4in order to determine the dose
from secondaryradiationin patientsundergoing protontreatment.

Method and Materials: In a systematic study, we haveusedthreemethodsto calculatethe
neutronorganequivalentdoseto 14 organs distal to thetarget volume for six circularfields
of varying diametersandrange/modulation width combinationsandfor two patient fields
that were previously usedto treat two pediatric patientsat the F. H. Burr ProtonTherapy
Center of MassachusettsGeneralHospital for brain lesions.Results usinganadultphantom
aswell as phantoms of a 9-monthold male,a 4-yearold female,an 8-yearold female,an
11-year old maleanda 14-yearold male wereanalyzed.

Results: The relative contribution to organ dose from secondary radiation from the
treatmentheadand secondary radiation generated within the patient was evaluated.We
found that the organequivalent dose hasa marked dependence on the phantom age,the
distance betweenthe organand the PTV as well as on field characteristics. Overall, the
organ equivalentdoseswere below3 mSvpertreatmentGy.

Conclusions: The organ equivalent neutron dosefor proton treatmentsof brain lesionsin
organs distal to the target was calculatedfor six age-dependent phantoms. We found that
the dose decreases with patient age and also depends on field size, beamenergy and
modulation.

Work supportedby NIH/NCI RO1CA 116743


