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Purpose: Daily image-guided setup basedon soft tissue target may improvetargetcoverage.However,whensignificant anatomical
changesoccur, a simple isocenter shift may not be adequate.In this study, we proposean on-line IMRT replanningstrategyfor
prostate cancerwhich usesthedeformeddosedistributionsfrom theoriginal treatmentplanasits objective.

Method and Materials: Thereplanning procedureusedwasasfollows: (1) thedosedistributionon theplanning CT was deformedto
the daily CT and usedas the reference objective dosedistribution for IMRT replanning; (2) the prescription isodoseline on the
reference dosedistribution wasauto-segmentedandusedas thefictit ious“targetvolume” to set theinitial MLC leafpositions; (3) we
developed and implementeda voxel-by-voxel dose-basedcost function. The IMRT treatmentplan was optimized using the direct
machine parameteroptimization algorithm to achievethe following goals:(a) inside the regionenclosedby the original prescription
doseline, the replanned dosedistribution wasoptimizedto match with the referenceobjective; (b) outsidethis region, the objective
function was chosento lower the dosevalue and to penalize the dosevalue exceedingthe referencedosefor eachvoxel. The
replanningprocessdoesnot needre-auto-segmentation of patient’sanatomy, althoughre-segmentedanatomic contourswereusedto
evaluatetheeffectivenessof this approach.

Results: We compared the dosedistributions and the DVHs of the original plan and the daily plansusing (1) image-guidedsetup
basedon prostate alignment, (2) deformeddosedistribution from theoriginal plan, and(3) our re-planning method. We foundthatour
re-planning strategymatchedwell with theoriginal plan.

Conclusion: The replanning strategyusing the original dose distribution as the goal for optimization produces dose distributions
similar to theoriginal approvedplan andis aneffective approach for on-line CT-guidedadaptiveradiotherapy.


