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Purpose: This studyproposesa novel on-lineIGRT techniquethat canmodify theoriginal IMRT planto matchwith the“anatomy-of-
the-day” within few minutes. Theperformance of this technique is comparedwith currenton-line IGRT strategiesusingbone/soft-
tissuebasedalignment.

Method and Materials: Six prostateIMRT patientswere studied.An initial IMRT planwasdesignedon a commercialtreatment
planning system,using five/sevenco-planar15-MV beams.Theplaninformationwasexportedto an in-houseadaptive planning
system.Five daily CBCT imagesof each patient wereanalyzed. Daily GTVs (prostateandseminalvesicles), bladders andrectums
werecontouredon each CBCT.Theoriginal plandosedistribution wasdeformedto matchthedaily anatomyandto serveas
prescription dosedistribution for the daily re-optimization of theoriginalplan.There-optimization process utili zedlinear
programmingtechnique which canreach thesolution within lessthantwo minutes.Thedelivereddose distributionswere compared
amongtheART versusalignmentbasedIGRT techniques.Threeboneandsoft-tissuebasedalignmenttechniques:Bone10,Soft5, and
Soft10, wereincluded. Thenumber5 and 10 indicatethePTV margins;with AdaptindicatingART techniquewith 5mmmargin.

Results: The averageGTV D99 dosesfor all six patientsare99%-100%,65%-98%, 87%-99%, and95%-99% for Adapt, Bone10,
Soft5, and Soft10 plansrespectively. The Bone10missedGTV coverageat D99 and D95 in 2 of the 6 patients, while the Soft5
techniquealsomissedD95 coveragein 3 patients.TheSoft10 andAdapttechniquesshowadequate GTV coveragefor all. Compareto
Soft5, the Adapttechnique shows improvementon bladder/rectalsparingwhenlocal volume/shapevariation occurs.

Conclusion: This demonstratestheadvantageof theonlineART techniqueover patientalignmenttechniques in handlingcomplex
anatomicalpositioningandshape changesduring prostate IMRT treatment.
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