
AbstractID: 8779 Title: Can Pre- and Post-Imaging Determine Prostate Intrafraction
Motion?

Purpose: Recentstudiesof prostateintrafractionmotion havebeen inconclusive.Onecine-MRI study demonstrated thatpre-
treatment rectalfi ll ing status is a significant predictor of intrafraction motion magnitude. However, studiesusingtheCalypsosystem
showthatpre- andpost-imagingis not anadequate test of prostate intrafraction motion.Ourpurpose is to determinetheeffectiveness
of pre- and post-imaging in predictingprostateintrafractionmotion.

Method and Materials: Pre- andpost-CBCT images and intrafraction kV fluoroscopywere usedto determinetheprostateposition
via fiducial markersof 15 patientsover279fractions. For eachfraction, rectalfilling statuswasdocumentedandbladdervolume
estimatedon boththepre- and post-CBCTs. Also documented waswhethera visible changeoccurredin rectumshapebetween
CBCTs. Theability of rectaland bladderfil ling to predict themeasuredintrafractionmotion was evaluatedusing receiveroperator
characteristic(ROC)analysis. A modelassuming a linearmotion patternduring the treatment fractionwasappliedandtheRMS error
calculated.

Results: Initial rectalfilling status wasa signifi cantpredictorof largeintrafractionmotionwhile effects from bladderfilling during
treatment were inconclusive. Thesensitivity of detecting intrafraction motion abovea giventhresholdusingpost-imagingwas
improved whenchangein rectal fil ling statuswastakeninto account. For detecting motion>5 mm,thesensitivity increasedfrom 0.88
to 0.93 with a declinein specif icity from 0.96to 0.76. Therms-error decreased from 2.4mm to 1.4mm whenthelinearmodelwas
used as opposedto assumingno intrafraction motion (p<0.0001).

Conclusion: Pre- andpost-imaging is a significant predictor of intrafractionmotionespecially whenrectalfilli ngstatusis takeninto
account.A linearmodelis more accurate thanassuming no intrafractionmotion. Effectsof bladderfilling are inconclusiveand
require furtherstudy.
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