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dose optimization based on the accurate Monte Carlo method.

Purpose:

In brachytherapy,corsideringthe petturbationsfrom the heterogeneig¢sin the planningsysem will give a betterdoseconformiy for
speific sites. Thegod of thiswork is to denpnstratehefeasibiity of replacingthe TG43analyticalappro@h by a MonteCarlo (MC)
dosecalculation engire in the optimization process.

Method and Materials:

Thenovel methodis basedon pre-computed3D dosekemels. The CT clinicalimagesandthe dwell positions(DWP) are loaded from
the DICOM-RT files to createa voxel basedsimulaton of thetreament MC dosecalculationis usedto crede thedasekernel
speific for eachpossibé DWP. Density andtissueconpositionsarefully takeninto acourt in MC. The InversePlanningSimuated
Anneding (IPSA) algorithm is usedfor the optimization processIPSAreadsandanalyzeshe MC dosekemelsbefore thebeginning
of the optimizaion processit refacesthe TG43paraneterizaton. A breastinterstitialHDR planis usedto demondrate theappoach.

Results:

Computaion of precie 3D-kerrelsis the mosttime consumingportion andis propotional to thenumberof DWP. However,the
optimization processtself takesthe sameamourt of time asa standard TG43) optimization Thebreast TG43/MC planshowsan
undedaosagein the CTV relativeto the TG43TG43planby 4.3% on D90 and3.2% on D50. For the surgical bed,thedifferenceis
4.2 % and 3.5% for D90 andD50 regpectively. Thiswascorrecedin the MC/MC plan,with a minimal doseincreasef theskin.
Conclusion:

MC optimizationimprovedthedoseconfornity. The methodpreseted is straightbrwardandcanbe applied to anysite andany
afterloading process(HDR or PDR)using various type of sourcesfrom Ir-192 to micro-XRay devices aslong asapreciseMC
modelis made.
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