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Purpose
It is clinically essentialin IMRT to comparetwo dosedistributions for dose quality
assurance (DQA). Thegammaindex(Low et al, 1998), which combinesbothdose
differenceanddistanceto agreement, providesa quantitativemeasureof acceptability in
DQA. However,its calculationscan betime-consumingandlimit its applicationsto 2-
dimensionaldosedistributions.In this work, we proposean efficient calculationmethod.

Method
By embeddingthek-dimensionalreferencedose distributionin the(k+1)-dimensional
spatial-dosespace,we thenusetheEuclideandistancetransformto find thedistanceto
thereferencedosedistribution, regarded asa featureset, for everypoint in a rangeof the
spatial-dosespace.This leadsto a tableof gammaindices. And theevaluationof the
gammaindicesfor anydosedistributionwith respectto thereferencedosedistributionis
simply table-lookup.Our implementationusesa fastEuclideandistancetransform, which
wasdevelopedin Maureret al, 2003andprovedto haveonly linearcomplexity.

Results
Using simulated 2-D dose distributions of size 400×400, the pre-calculation of the
Gamma index table takes26 sec and the table lookup to evaluatethe Gammaindex for
eachtest dosedistribution takes less than 0.1 sec in a 3GHz PC. On the other hand,it
takesabout 2400secusingtheexhaustivesearch on thesamePCto evaluatetheGamma
indexfor eachtestdistribution.Thespeedupfor 3D Gammaindexcalculationis expected
to be104~105.

Conclusion
Numericalsimulationsdemonstratetheefficiencyof our proposedmethod.Thus,the
clinical usage of 3D Gamma index becomes feasible. In addition,theGammaindextable
canbeusedto determinethederivative of Gammaindex over thedose distribution,
which facilitatestheinclusionof Gammaindex in treatmentplanningand/ormachine
parametersoptimization.


