AbstractID: 6787 Title: Improvement of the Convolution/Superposition algorithm for
IMRT dose calculations

Purpose: To study improvementsto the Convolution/Superposiion (CS) dose calculationalgorithm which enhancelMRT dos
calculationaccuracy

Method and Materials: Seveal aspeds of typical CS cdculation algorithms canbe improvedin orderto increasethe accuracy of
IMRT dosecalculations To improve beammodelirg and fitti ng, CS poyenergetickernek werebasedon newly genested individual
erergy depostion kernels which are cdculatedon a high reslution grid using the Monte Carlo simulation packaye PENELOPEand
relative contributionsobtainedfrom a detailed simulation of the acceleradr headusing the Monte Carlo code BEAM. Further
improvementresuled from bean fitting basedon datacarefilly measuredising diff erent detectorso beter mocel dosein different
regons of the dosedistribution (e.g. beampenumbra, leaf and jaw transmssion,buildup region, etc). Additional featuresaddedto
erhance the CS algorithm included calculation of collimator satter (for shapedand IMRT fields), an electron contamination
corredion for the buildup regionfor both the individual beamletand final dosecalculatiors, and modelingof the completeSMLC
deivery sequenceallowing a morerealistt final dosecalculationafterthe optimization processs compleed.

Results: Comparisorof outptt, deph doseandvariousdoseprofilesfor squareandshapedfi elds demonstrat¢heimprovedresuts for

basicbeammodeling. lon chambe and2-D dosedistributions measurd for a seriesof IMRT fieldsillustratethe increase accuracy
possiblewith the enharcedalgorithm. RoutinelIMRT QA accurag showedan averagaémprovement of 3% with respecto the more
standardCSimplementation

Conclusion: Enhartemers to standardconvoltion/superpogion algorithm implementatios cansignificantly improve accuecy for
shgedfield andIMRT dosecalculationsthroughouthe patient, including the buildup region,penumba and outsick thefield.



