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Purpose:

MonteCarlo (MC) techniques arephysicallysoundto provideaccuratedosedistributions. However,they take a largeamountof CPU

time comparedto EGS4.SeveralfastMC algorithmshavebeendeveloped,includingVMC++ (Voxel MonteCarlo)andDPM (Dose

PlanningMethod). For thesefastMC codes,thesimplificationsof theunderlying physics, variancereduction,andrandomnumber

generation may not beequivalent.Moreover,implementation issuesare complex andtherefore testing and quality assuranceis

important. We comparedthesetwo codesasapplied to heterogeneousmediaa qualityassurancecheck.

M ethodsand Materials:

In this research,we conductedcalculationsfor bothcodeson a standard openfield waterphantom, a waterphantomwith an air cavity,

and a 5-beamconformal therapy plancomputedbasedon a CT-scanof a heterogeneousanthropomorphicthorax phantom.Theresults

wereeithercomparedwith BEAM results, the TreatmentPlanning System(TPS; Pinnacle 7.6c), film or TLD measurements.TheMC

codeswere integratedwith CERRto facilitateCT-basedcalculations.

Results:

In thewater phantom, for 6MV 5x5cm2 field sizeat 100cmSSD, DPM andVMC++ agreed within 1%,except in the penumbraregion.

For 0.5x0.5cm2 field sizeof the air cavity test, theydiffered at the interfaceof air andwater.For the5-beam3D conformal plan on a

thorax phantom, they agreedwithin 1% RMS ([STD of the differencelarger than5%Dmax]/Dmax); Most regionshad a difference

muchlessthan3% exceptat thebuildupregionfor the two beams.

Conclusions

Carefully designedtests were conductedcomparing DPM and VMC++. Water phantom results were almost identical. The

air-cavity-heterogeneity results gave agreementwithin 1% except for the water-air-cavity interface. DPM appeared to be somewhat

moresensitiveto local material changesin the thoraxphantom results.


