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Purpose: IMRT treatmentplanning involves theselection of severalangle parameters, aswell asthespecificationof structuresand
constraintsemployedin the optimization process. Including theseparameters in thecombinatorial searchspacevastlyincreasesthe
computationalburden, andtherefore the parameter selection is normallyperformed manuallyby a clinician, basedon clinical
experience. We have investigatedthe useof a genetic algorithm (GA) anddistributed-computingplatform to optimizethegantry
angle parametersandto provide insightinto additional structureswhich maybenecessary in thedoseoptimizationprocessto produce
optimalIMRT treatment plans. 
 

Method and Materials: For anIMRT prostatepatient,we producedthefirst generation of 40 samples, eachof five gantryangles,by
selecting from a uniform randomdistribution, subject to certainadjacencyand oppositionconstraints.Thedoseoptimizationwas
performedby distributing theforty-plan workloadoverseveralmachines runninga commercial treatmentplanningsystem.A score
wasassigned to each resultingplan,basedon howwell it satisfied clinically-relevantconstraints. Thesecondgenerationof 40
sampleswas producedby combining thehighest-scoring samplesusing thetechniquesof crossoverandmutation. Theprocess was
repeateduntil thesixth generation, andtheresults comparedwith a clinical (equally-spaced)gantry angleconfiguration

Results: In the sixth generation,34 of the40 GA samplesachieved better scoresthantheclinical plan, with thebest planshowingan
improvement of 84%. Moreover,the resulting configuration of beamanglestendedto cluster towardthepatient’s sides,indicating
wheretheinclusion of additional structuresin thedoseoptimization processmayavoiddosehot spots.

Conclusion: Additional parameterselection in IMRT leadsto a large-scale computationalproblem. We havedemonstratedthatthe
GA combinedwith a distributed-computing platform canbeapplied to optimizegantry angleselectionwithin a reasonableamountof
time.


