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Purpose: To study improvements to the Convolution/Superposition (CS) dosecalculationalgorithm which enhanceIMRT dose
calculationaccuracy.

Method and Materials: Several aspects of typical CS calculation algorithms canbe improvedin order to increasethe accuracy of
IMRT dosecalculations. To improvebeammodeling and fitti ng,CSpolyenergetickernels werebasedon newly generated individual
energydeposition kernels which are calculatedon a high resolution grid using theMonteCarlosimulation packagePENELOPEand
relative contributionsobtainedfrom a detailedsimulation of the accelerator headusing the Monte Carlo code BEAM. Further
improvementresulted from beam fitting basedon datacarefully measuredusing different detectorsto better model dosein different
regions of the dosedistribution (e.g. beampenumbra, leaf and jaw transmission,buildup region,etc). Additional featuresaddedto
enhance the CS algorithm included calculation of collimator scatter (for shapedand IMRT fields), an electron contamination
correction for the buildup region for both the individual beamletand final dosecalculations, and modelingof the completeSMLC
deliverysequence, allowing a morerealistic final dosecalculationafterthe optimization processis completed.

Results:Comparisonof output, depth doseandvariousdoseprofilesfor squareandshapedfields demonstratetheimprovedresults for
basicbeammodeling. Ion chamber and2-D dosedistributions measured for a seriesof IMRT fi elds illustratetheincreased accuracy
possiblewith theenhancedalgorithm. RoutineIMRT QA accuracy showedanaverageimprovement of 3% with respectto themore
standardCSimplementation.

Conclusion: Enhancements to standardconvolution/superposition algorithm implementations cansignificantly improve accuracy for
shapedfield andIMRT dosecalculationsthroughoutthepatient, including thebuildup region,penumbra and outside thefield.


