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Purpose:
Photon dose calculation algorithms in treatment planning systems (TPS) have reduceddose modeling accuracyin and around
heterogeneity interfaces. MonteCarlo (MC) basedTPSoffersa possible solution to this problem.However,theinherent uncertainty in
MC simulationsrequiresresults to bevalidatedthroughexperimentalmeasurement.

Methodsand Materials:
Slabsof Virtual Water (VW) were arrangedto createa 25cm cube with a 5x5x5cm centercore of variousinserts:VW, urethane,
aluminum, or steel. EBT Gafchromic film wasplacedthroughthe centerof eachinsert. A set of three films wasused ratherthana
singlefilm in an effort to decrease measurement noise. The phantom and film planewasirradiatedwith an orthogonal beam of 6MV
photons. The films were scanned with an EpsonV700 using published protocols, and a customdensitometer. The results were
comparedto MonteCarlo (PENELOPE code)simulationswith a cutoff energyof 100eV.

Results:
With the VW insert,thedose to each film wasthesame.This wasalsothecasefor theurethanefilm set. However,for thealuminum
andsteel inserts, variationsin absorbeddosewithin the3 films of up to 12% wereobserved. Thesefindingswere validatedusingMC.

Conclusion:
We createda heterogeneousphantomof VW with variousinserts.Films within the inserts of VW andurethanereceivedconsistent
doses within their sets.Films within the insertsof aluminum and steel received varying doseswhich were also observedin MC
simulations.This variation was attributedto low energybackscatter from thehigh densityinsert,and will bedifficult to predictusing
MC simulationswith reportedphotonand electroncutoff energies.

Conflict of Interest:
Supportedin partby NCI ContractNo.HHSN261200522014C,andby SunNuclearCorporation


