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Purpose: MonteCarlo tracking programs areutil ized for accurate dosecalculationsin proton radiationtherapy.They are
superior to commonly used analytical dose calculations in accuracy,however, they are highly demandingcomputer
resources. The aim of this work is to characterize fast algorithm for accuratedosecalculationsbasedon a track repeating
MonteCarlo approach.
Methodsand Materi als: A few hundredthousandproton trajectoriesin water,generatedwith GEANT4, were stored in a
database in discrete steps.The trajectorieswereutilized to calculatedosein variousmaterials by rescalingthestep length
and angles betweenconsecutive steps. The extrapolationis applied to a variety of materials, including boneand metals,
which are importantfor patientwith prostheses.
Results:Thetrackrepeating approachreducedtheCPUtime requiredfor a completedosecalculation in a patientby more
than two orders of magnitude. The track repeatingapproachreproduced the results from the traditional Monte Carlo
approacheswithin 4% in doseand within 1 mm in distanceto agreement.
Conclusion: A fast track repeating algorithm basedon GEANT4 provided a substantialreductionin CPU time with very
little loss in accuracy. The approachis not limited to GEANT4 andthe developedtool canbe utilized with other Monte
Carlo programs.


