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Purpose:
IMRT QA involvestheuseof heterogeneousplasticphantoms wheremeasurementscanbeperformedand
comparedto dosepredictionsby MonteCarlo (MC). The accuracyof thesecalculationsis significantly
influencedby theconversion scheme,usedto assign anelementalcomposition to a voxel.Therefore theCT
numberscaleis dividedinto a certain numberof subsets.Thepurposeof this study is to find anoptimal number
of subsetssothatuncertaintiescausedby miss-assignmentof media areminimizedwhile accuratelymodelingthe
plasticcomposition. The energy dependenceof this numberis investigated.

Method and Materials:
A Gammex-CT phantomwith 17 dif ferentplastic inserts wasscanned at 3 differentscanenergies.Basedon these CT imagesdifferent
calibration curvesweregenerated,using differentnumbersof subsets.Thematerials associatedwith thesesubsetswerethe materials
of theinserts or materials whose weightswere determinedby interpolation.Thedosedeliveredby 5 beams wascalculated and
comparedinsert-wiseto thedosedeliveredin theexactgeometryof theGammexphantom. Thedependenceon thescanenergywas
studied.

Results:
Resultsshowthat a division of theCT numberscaleinto 14 dosimetrically equivalentsubsetsassociatedwith materialswhose
elementalcompositionsweregeneratedby interpolation, minimizeddosimetricuncertainties.Themaximum differencebetweenthe
dosecalculated with theCT basedphantomsto theexactphantomwas3% for all scanenergies.

Conclusion:
We concludefor dosecalculationsin IMRT QA thatthematerialsusedin theconversionscheme shouldnot be theactualmaterialsof
thephantominserts,but materials with elementalweights generatedby interpolation. For theGammex phantom,using14
dosimetrically subsetsleadedto minimal uncertaintiescausedby miss-assignment of media.It turnedout that theoptimal numberof
subsetsis independentof thescanenergy.


