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Purpose: Position compensatedplans(PCPs)havebeenproposedasa method to adapttreatmentdelivery based on the daily patient position. In this
approach, multiple plansarecreated in which the isocenteris displacedbasedon anticipateddaily offsets.The plan that mostcloselymatchesthe daily
position is thenselectedfor treatment.The goal of this studyis to determinetheoptimal isocenter spacingof PCPfor intensity-modulatedwhole-pelvic
radiotherapy(IM-WPRT).

Method and Materials: Thesetup errors for 46 patientstreatedwith IM-WPRTweremeasured andthedosimetric effectof these errors on thevolumeof
normal tissueand PTV irradiated was quantified. This analysis demonstrated that the anterior/posterior (AP) setuperror had the greatesteffect on the
changein volume of normal tissueirradiated. Thus,PCPswerecreated with theisocenter shifted in the±AP direction. In order to determine theoptimal
PCP spacing, random errors (σ) werevariedfrom 0.1 to 1.0 cm in steps of 0.1 cm. For eachrandom error, thedaily setupdeviation wassampledfor 25
fractions for 100 hypothetical patients. The PCPcorrection schemeused the original plan plus two planswith isocenterdisplacementsrangingfrom 0-2
cm in stepsof 0.1cm.Theoptimal PCPspacingwasdefinedastheonewhich minimizestheRMS errorin theAP direction.

Results: A linear relationship was observed betweenthe random setup error andthe optimal PCPspacing.In particular, for the caseof two additional
PCPs,the requiredspacing is equalto ±1.22σ. That is, for a randomerror of 4 mm, two PCPplanswith spacingsof ±4.9 mm will minimize the RMS
variationsin daily setup uncertainties.

Conclusion: PCPswith AP isocenter displacements of ±1.22σ representaneffectivemeansof adaptingtreatment in IM-WPRTbasedon thedaily set-up
deviations.


