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Purpose: It hasbeenlong known that patients treatedwith radiationcarry a risk of developing secondcancers in
their lifetimesas a resultof their treatments. In addition to hostinga symposiumon “SecondaryCancerRisks for
Emerging Radiation Treatments,” the AAPM has recently formed Task Group 158 that will provide
recommendations on the dosimetry protocolsfor quantifying scatteredradiationdoseoutside the treatmentvolume.
Measurementsare useful in providing a relative comparison of different treatment modalities or beam
characteristics.On the other hand,more preciseorgan doseequivalent valuesneedto be calculatedfrom Monte
Carlo simulations andanatomically realistic computational phantoms. This studyoutlinesa computational platform
that integratesanatomically-refined virtual patient models with a detailed model of a medical acceleratorheadto
calculate scattereddosesto patientstreatedwith radiation.
M ethod and Materials: A detailedmodel of a 6-MV Varian Clinac 2100C was developedin MCNPX. Several
virtual patientmodelshave been integratedwith the accelerator headmodelin MCNPX. Various conventional and
IMRT treatment planshavebeenconsidered.
Results: Averageorgandosesaresignificantly different thanpoint-wise measurement values. The differences can
be attributedto various sourcesof scatteredradiationthat deposits dosein the organ. Large dosegradientswill be
present throughoutorgansat short and intermediate distances from the tumor volume, while organs at longer
distanceswil l havea more uniformdosedistribution.
Conclusion: A computational platform to calculateorgandosefrom scatteredradiation duringradiationtreatments
hasbeendemonstrated.Resultsindicate that average organ/tissuedosesare significantly different thanpoint-wise
measurements.Organ dosescalculatedin this manner will likely provide moreaccurateorgan dose informationfor
epidemiologic studiesandfor assessingtherisk during the treatmentplanning.


