AbstractlD:8865Title: On-line CT-guidedadaptive re-planningbasel on deforned
original dosedistributions

Purpose: Daily imageguided sdup basedon soft tisste target may improvetargetcoverage However,when significant anatomical
chargesoccur, a simpe isocerter shift may not be adequate.In this study, we proposean ortline IMRT replanningstrategyfor
prostde cancerwhich usesthe deformeddosedistributionsfrom the original treatmenplan asits objectve.

Method and Materials: Thereganning procedurausedwasasfollows: (1) thedosedistributionon theplannirg CT was deformedto
the dally CT and usedas the refererte objective dose distribution for IMRT replannig; (2) the pre<ription isodoseline on the
referene dosedistribution wasauo-segmentedndusedas thefictitious “targetvolumé’ to set theinitial MLC leafpostions (3) we
developed and implementeda voxelby-voxel dosebasedcog function. The IMRT treatmentplan was optimized using the direct
machne paraneteroptimization algoithm to achievethe following goals:(a) inside the regionenclosedby the original presciption
doseline, the replamed dosedistribution was optimizedto match with the referenceobjective; (b) outsidethis region the objective
function was chosento lower the dosevalue and to penalize the dosevalue exceedingthe referencedose for eachvoxel. The
reganning processdoesnot needre-autesegnentation of patient’sanatony, althoughre-segmentedanatonic contourswereusedto
evaluatehe effectivenessof this approah.

Results: We conparel the dosedistributions and the DVHSs of the original plan and the daily plansusing (1) imageguidedsetup
basedon prostae alignment (2) deformeddosedistribution from the original plan, and(3) our re-planning method We foundthatour
re-planring strategymatchedwell with theoriginal plan.

Conclusion: The repganning strategy using the original dose distribution as the goal for optimization produce dose distributions
similar to the original appiovedplan andis aneffective approab for on-line CT-guidedadaptiveradiotherapy.



