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Introduction
Commerciallyavailable IMRT treatment planningsystems(TPS) oftenincludea
smoothingfunctionwhich allowstheuserto vary theirregularity/complexity of delivered
beamfluencepatterns.Thecostof reducingthecomplexityof inverse-plannedoptimal
fluencepatternsmaybea reductionin planquality. In this studywe evaluatedthe
behaviorof 3 treatmentplanningsystemswhenusingvarying smoothingparameters.

Methods
We evaluatedthreecases treatedby IMRT in our clinic: a sinonasalcarcinoma(SNL), a
base of tonguecarcinoma(BOT), and a glioblastomamultiforme(GBM). VarianEclipse
v6.5,BrainLabBrainscanv5.31,and NomosCorvusv6.2TPSwerestudiedfor theSNL
andGBM plans. Only Eclipseand CorvusTPSwerestudiedfor BOT planningdueto
field size constraints of theMM3 collimator. For eachTPS, planswerefirst optimized
usingthevendorrecommendeddefault “smoothing”. Treatmentplanswerethen
reoptimized with varioussmoothinglevelsbeingexploredfor each of theplanning
systems.Keymetricswererecordedfor eachplan,including efficiency factorsand
conformity index.

Results
Results variedwidely by vendorwith regard to smoothing’s impacton bothplanquality
anddelivery efficiency. TheCorvusTPSallowed, asmight bereasonably expected,
increasedOAR sparingfor themajority of structuresassmoothingwas incrementally
decreased. Both Eclipseand BrainScan alsoexperiencedanexpected trendfor
decreasedefficiencyassmoothingwasdecreased.However,this increase in expected
complexitydid not result in appreciably improvedOAR sparingfor eitherTPS.

Conclusions
Dependingon thetreatmentplanningsystem,thepotentialbenefits of optimizingfluence
smoothinglevelscanbe significant, allowing for increases in eitherdeliveryefficiencyor
planquality. Becauseof thevariability in behaviorof smoothingfunctionsby TPS
vendor,it is importantthat users familiarizethemselveswith theeffectsof varying
smoothing/efficiencyparameters for their respective TPS.


