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Purpose: To report on thecommissioning of the Pinnacle3 MonteCarlo(MC) electrondosealgorithmandto compareMC andpencil
beam(PB)dosecalculations for complex electronbeamclinical treatmentplans.
Method and Materials: The Pinnacle3 (Philips Radiation Oncology Systems)MC dose algorithmconsists of primary electronand
contaminantphoton sources which parameterizeparticle transportthroughthe jaws andelectronapplicator. Five electron applicators
ranging in size from 5x5 to 25x25weremodeledfor a 9 MeV electron beam from a Siemens(Primus) linac. A combinationof auto-
modeling scriptsanditerative adjustmentwere usedto modify variousparameters in themodelin orderto producethebest agreement
with measureddepthandprofile doses. Parametersincludedthe electron spectrum, thecontribution from contaminationphotons and
the in-air scatteringbeyondtheapplicators. ThecommissionedMC beammodel wassubsequently usedto calculatedosedistributions
for two patientstreatedwith superficial lesionsin highly irregular anatomies involving theear andface.
Results:Theagreement betweenMC calculationsandmeasurements wason averagewithin 2%/2 mm for all applicatorsizes.Larger
differenceswere notedfor the 25x25 applicatorparticularly in the beamhorns;similar discrepancieswere found for the PB beam
model.Significant dosedif ferences(particularly abovethe 90% doselevel) wereobservedbetweenMC andPB calculationsin one
plan. Relative to MC, the PB algorithm over-estimated monitor units by 6% and 3% for the two cases. Timing valueswere 6.0 and
76.3minutesfor the9 MeV, 5x5 and15x15 applicatorplansrespectively for 1.0% uncertaintyaveragedover 4 mm cubicvoxelswith
dose>50%dosemax.
Conclusion: The large differences betweenMC and PB dosealgorithms in complex, electron-only patienttreatmentplansprovide
justification for theneedfor well -commissionedMC electronbeamalgorithms in routinetreatmentplanning.
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