AbstractID: 8239 Title: Quantifying Interfractional Prostate Motion and Deformation
Based on Daily kVCT to Determine Selection Criteria for Adaptive Correction Schemes

Purpose: To quanttatively chamacteize interfractonal prosate motion and deformation using daily KVCT to detemine the
frequendes of differentadaptive correctionsandthe selecion criteria.

Method and Materials: Daily kVCT imagesfor 20 prostatecancer patients treatedwith CT-guided repositioningusinga linac and
CT-on-Rails combo(CTVision, Siemenswereanalzed The prostate,rectun andbladderwere delineatedor atotal of 486 setsof

CT images The daily organcontaurs were comparedto the planningconburs after bony anagomy registration. Seveal quantites

including certer of mas (COM), Dice’s coefficient (DC), maximum overlappng rate (MOR), were calculatedfor eachof the
strudures and were usa to chaacterizethe prostatemotion and defamaion and to indicae the needof performing an adaptive
corredion strategy.

Results: The daily progate motion and deformation were mainly due to the daily variationsin the volumes of the redums and

bladdes. Thelargestdifferencesin daly volumeswas650%for rectumand 820%for bladde. The mean prostate DC is 69.7+1.3.8%
(1SD). In 76% of all caes DC is lowerthan80%. In 57% of all cases MOR is greaterthan85%; 39% is between70% and85% only

4% is bdow 70%. These conbined with dosimetric data from a semrae study indicatethat on aveage, the current standard
repositioning and the simple comection schemegsuch as apeture morphing) are adequée for approximately60% and 35% of

fractiors, respectiely. The full-scope re-planning is required for approximagly 5% of fractions. Criteria in tems of severaldaily

anabmic paameersweresuggeted.

Conclusion:
Adaptve correction schenesfor prostae interfractionalchangs maybe seleced basedon anatomicguantitessuchasCOM, DC and
MOR as deteminedfromthe CT of the day. Specificcriteriaweresuggested.
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