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Purpose: Montecarlo(MC) algorithmsremainthegald standirdin dosecalculationroutines. However their long
calculationtimesgenerallymaketheminfeasble for clinicd implementationegedally for IMRT optimizationwhich
requresrapidpencl-bean dosecompuation. In a preliminary study, we areinvegigating how high-throughput computirg
maybe employedto perform MC dosecalculationsand rudmertary optimizationusng non-commercialsoftware.

Method and Material s: Two non-commercialsoftwarepackageswere usel for this project VMC++ andCERR. VMC++ is
anMC dosecalulation packagewhich is more efficient thangeneraipurposeMC routinesdueto its useof variancereduction
techniquesA combinationof particlesplitting and Russian Roulete methodss empbyed in VMC++ for photontransport
moceling, which enhancesgheefficiency and speel of the calculation makingit approxmately 50 timesfasterthan the
BEAMnNrc code CERRIs anopensouceenvironmer for radiotherapycalculations. We usedthe dataimportaion and
beamshaing featuresof CERRIn conjunction with the dosecdculation routinesof VMC++ to perfam dosecomputdion on
a4-field 3D CRT prostatecase We thenoptimizedthe bean weightsusingDVH-basedtonstraing andthe Nelder-Mead
simplex techniquea multidimersional uncongdrainednoninear minimization algorithm. Collabaratingwith memberof an
acaegmicsupercompting facility erabded usto perfam the cdculations on a subsetof a clusterof 1000dualcore Linux-
baseccompuers

Results: Thedosecalculation and optimizeation, involving severalmilli on particle histories,requredonly a few minutesto
complete Theresultirg planwasoptimal basdon the condraints providedto the systemandindicatedthatadditiona
congraintsmaybenecessarfor clinical feasibility.

Conclusion: We haveshown that, usinga distributed-computing platform, anMC routine maybe enployedfor treatment
planningin areasorable amouwnt of time. Thiswork will be exten@dto IMRT andbean-angle optimizatian by conbininga
varietyof techniques



