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Purpose: IMRT treatmenplanninginvolves the sekection of severabngk parametersaswell asthe specificationof structuresand
constraintemployedn the optimization process Including theseparametesin the combinatoial searchspacevastlyincreaseshe
computationaburden andtherdore the paramegr selecton is normally performal manuallyby a clinician, basedn clinical
expeiene. We have investigatedhe useof a geretic algorithm (GA) anddistributedcomputing platform to optimizethe ganty
angk parmetersandto provide insightinto additional structureswhich maybenecesary in thedoseoptimizationprocesgo produce
optimalIMRT treatment plars.

Method and Materials: ForanIMRT prostatepatient,we producedthefirst geneation of 40 sampleseachof five gantryanglesby
selectirg from a uniform randomdistribution, subject to certainadjacencyand oppositionconstraints.The doseoptimizationwas
performedby distribuing the forty-plan workloadover severaimachies running a commercial treatmenplanningsystem. A score
wasassgned to eat resuting plan, basedon howwell it satisfied clinically-relevantconstrains. The secondyeneationof 40
sampleswas producedby combiing the highes-scoing samplesusing the techniquesof crossoveandmutation. Theproces was
repeateduntil the sixth gereraton, andtheresuts comparedvith a clinical (equaly-spacedpanty angleconfiguraion

Results: In the sixth geneation, 34 of the40 GA samplesachievel better scoreghanthe clinical plan, with thebeg planshowingan
improvement of 84% Moreover the resuling configuration of beamanglestendedto clugertowardthe patients sides,indicating
wheretheinclusion of additional structresin the doseoptimization processnayavoid dosehot spots.

Conclusion: Additiond pammetersdection in IMRT leadsto a largescak computationaprodem. We havedemonstratethatthe
GA combnedwith a distributedcomputing platform canbe apgied to opimizeganty angleselectionwithin areasonablamountof
time.



