AbstractID: 6706 Title: Dosimetric Evaluation of Daily Rigid and Non-Rigid Geometric
Correction Strategies During On-Line Image-Guided Radiation Therapy (IGRT) of

Prostate Cancer

Purpose: To evaluatea geometricimageguidarce strategythat simutaneouly comectfor variousinterfractional rigid andnon-rigid
geometic uncertaintiesin an ortline environnent, using field shape corrections (by modifying MLC). This techniqie was
dodgmetricallycompaedto simpler ard more popubrimage guidancestrategiege.g.,linearcorrecions).

Method and Materials: Five prostatecarcer patients with daily CT studes were analyzed.All patientswere plannedwith a
simplified intensiy modulated radiation therapy(SIMAT) techngue A uniform 5-mm margin wasused.Theimageguidedgeometric
corredion strateges simulated were (1) translatonal correction basedon daily grossCTV registraton (“CTV”), (2) translational
corredion with daily MU re-calculation (“MU-CTV"), andfinally, (3) translatonal correctionwith MU re-calculationanddaily MLC
corred¢ions to accountfor prostatedeformations (“MU-MLC”). Deformableimageregistration was performedon all treatmentCT
studiesfor doseacaimulation. Gereraized equivalentuniform dose(gEUD) indexwasusedfor dosinetric comparisons.

Results: As expeced, somedodmetric difference in the targetvolume were obsewved betweenthe threeimage guidancestrategies.
For example,up to £ 2% discrepang in prostateminimum dosewereobsrvedamorg thetechniquesOf them,only the “MU -MLC”
technique did not reducethe progate minimum dosefor all patients (i.e., > 100%). However, the differenceswere clinically not
significant to indicate the preferene of one strategyover another,whenusinga uniform 5-mm mamgin size. For the organatrisks
(OARs) largerectumspaing effect(< 5.7 Gy, gEUD) andbladderoverdosing effect (< 16 Gy, gEUD) were observed.

Conclusion: Theresluts sugges tha a lineartranslationaktorrection (i.e., “CTV”) is adequatéo maintin targetcoveragefor margin
sizesatleastaslargeas5 mm. In addtion, dueto largefluctuaionsin OAR volumes,innovativeimage guidancestrategiesre needed
to minimize doseandmaintain corsistentsparingduringthewhole courseof radiaton therapy.



