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Purpose: To compare the dosimetricimpact of intrafraction prostatemotion in IMRT andintensity modulatedprotontherapy(IMPT),
with an emphasis on determiningthenecessaryCTV-to-PTV margins to compensate for themotion in thesetwo modalities.
Method and Materia ls: Intrafraction prostatemotion of 35 patients wastrackedin real-time using the CalypsoSystem. Datawere
categorized into threegroupsaccording to the treatment intervention performedin response to themotion: (1) if motion larger than3
mm wasobservedfor 30 secondsduring a fraction,dosedeliverywasinterruptedandthepatientwasre-aligned; (2) asabove,but with
motionthresholdof 5 mm for 30 seconds;(3) no treatment interventionperformedregardlessof the motion amplitude. Dosedelivered
in presence of motion was evaluatedby convolving the static dosedistribution matrix with the motion probability densitymatrix.
IMRT and IMPT plansfor the samepatientdatawereconstructedwith Pinnacleand UFORT planningsystemsrespectively, using
CTV-PTV margins from zeroto 11 mm.
Results: For singlefractions with the largestaveragemotion in groups(1) to (3), CTV-PTV margins of 2, 5, and11 mm for IMRT,
and3, 7, 11 mm for IMPT, are necessary to maintainminimum CTV doses above 95% of nominal doserespectively.In theindividual
patient with the largestaverage motion over an entire treatment course(37 fractions),the necessaryCTV-PTV margin was2 and3
mm for IMRT and IMPT respectively. Using these margins, any compromise in CTV DVH andthe generalizedequivalent uniform
dose(gEUD) underthecorrespondingmotionwasinsignificant.
Conclusion: The required CTV-PTV margin for IMPT is slightly larger thanthat for IMRT, duelargely to the sharper penumbra of
protonbeamrelativeto photons.However,IMPT resulted in superiorsparingof theurinarybladderand rectum comparedwith IMRT.


