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Purpose:

In brachytherapy,consideringthe perturbationsfrom theheterogeneitiesin theplanningsystem will give a betterdoseconformity for
specific sites.Thegoal of this work is to demonstratethefeasibility of replacingtheTG43analyticalapproach by a MonteCarlo (MC)
dosecalculation engine in the optimization process.

Method and Materials:

Thenovel methodis basedon pre-computed3D dosekernels.TheCT clinical imagesandthedwell positions(DWP) are loaded from
the DICOM-RT files to createa voxel basedsimulation of thetreatment. MC dosecalculationis usedto create thedosekernel
specific for eachpossible DWP. Density andtissuecompositionsarefully takeninto account in MC. TheInversePlanningSimulated
Annealing (IPSA) algorithm is usedfor theoptimization process. IPSAreadsandanalyzestheMC dosekernelsbefore thebeginning
of theoptimization process; it replacestheTG43parameterization. A breastinterstitialHDR planis usedto demonstrate theapproach.

Results:

Computation of precise 3D-kernelsis the mosttimeconsumingportion andis proportional to thenumberof DWP.However,the
optimizationprocessitself takesthesameamount of time asa standard(TG43)optimization. Thebreast, TG43/MCplanshowsan
underdosagein theCTV relativeto theTG43/TG43planby 4.3% on D90 and3.2% on D50.For thesurgical bed,thedifferenceis
4.2 % and 3.5% for D90 andD50 respectively. This wascorrectedin theMC/MC plan,with a minimal doseincreaseof theskin.

Conclusion:

MC optimizationimprovedthedoseconformity. Themethodpresented is straightforwardandcanbeapplied to anysite andany
afterloadingprocess(HDR or PDR)using various typeof sources,from Ir-192 to micro-XRaydevices, aslong asa preciseMC
modelis made.
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