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Purpose: Montecarlo(MC) algorithmsremainthegold standardin dosecalculationroutines. However,their long
calculationtimesgenerallymaketheminfeasible for clinical implementation,especially for IMRT optimizationwhich
requiresrapidpencil-beam dosecomputation. In a preliminarystudy, we areinvestigating how high-throughput computing
maybeemployedto perform MC dosecalculationsand rudimentaryoptimizationusing non-commercialsoftware.

Method and Material s: Two non-commercialsoftwarepackageswere used for this project, VMC++ andCERR. VMC++ is
anMC dosecalculation packagewhich is more efficient thangeneral-purposeMC routinesdueto its useof variancereduction
techniques.A combinationof particlesplitting and RussianRoulette methodsis employed in VMC++ for photontransport
modeling, which enhancestheefficiency and speed of the calculation, makingit approximately 50 timesfasterthan the
BEAMnrc code. CERRis anopen-sourceenvironment for radiotherapycalculations. We usedthedata-importation and
beam-shaping featuresof CERRin conjunction with the dose-calculation routinesof VMC++ to perform dosecomputation on
a 4-field 3D CRT prostatecase. We thenoptimizedthebeam weightsusingDVH-basedconstraints andtheNelder-Mead
simplex technique, a multidimensional unconstrainednonlinear minimization algorithm. Collaboratingwith membersof an
academicsupercomputing facility enabled usto perform thecalculationson a subsetof a clusterof 1000dual-core Linux-
basedcomputers.

Results:Thedosecalculation and optimization, involving severalmilli on particle histories,requiredonly a few minutesto
complete.Theresulting planwasoptimal basedon the constraints providedto thesystem,andindicatedthatadditional
constraintsmaybenecessaryfor clinical feasibility.

Conclusion: We haveshown that, usinga distributed-computing platform, an MC routine maybeemployedfor treatment
planningin a reasonable amount of time. This work will beextendedto IMRT andbeam-angle optimization by combining a
varietyof techniques.


