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Purpose:To evaluateand verify a doseengine by comparing 3D dose matricescalculatedby a dual-level micro multileaf collimatorbasedtreatmentplanning
system(TPS) benchmarkedby MCNPX andPinnacle3 TPS

Method and Mater ials: An irregular apertureshape was createdby a dual-level micro multileaf collimator (mMLC) and dosewas delivered through the
apertureto a cylindricalsolid water phantomwith a 6MV Varian600Clinearaccelerator. A Monte Carlomodelwasdesignedby usingMCNPX accordingto
theconfigurationsof the linac source, jaws, apertureshapeandphantom. Thecomputeddosematricesfrom CrossPlan, a specially designTPSfor mMLC, and
MCNPX were comparedagainst eachother and the radiographic fil ms. The isodose distributions, profiles, and gamma analysiswere parametersusedfor
comparison.3D dosematricesfrom CrossPlanandMCNPX wereconvertedandexportedto Pinnacle3 TPSfor further comparison.

Results: The isodoseoverlay, gammaanalysis,and doseprofiles generatedby both CrossPlan and MCNPX closely matched eachother. The mean dose
difference waslessthan 1.4%, andthe gammaindex valueswerelessthanone.The computeddoseimagesfrom CrossPlan andMCNPX matchedwell with
the radiographic films. The isodoseand DVH comparisonsby Pinnacle3 further demonstratethe agreement of the 3D dose matrices from CrossPlan and
MCNPX.

Conclusion: The good agreementbetween the computeddosefrom CrossPlan and MCNPX compared with the radiographicfi lms indicated that both
CrossPlan and MCNPX dose engines producereliable and accuratedosedistributions. The CrossPlanbased dual-level micro-MLC is capableof precise
apertureshaping, potentially allowing for animprovedintensity modulatedradiation therapy(IMRT) plananddelivery.
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