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Purpose: Daily MV EPI for localization of prostateimplantedwith gold seeds provideddatafor analysis of setuperror andorganmotion
for 118 patients. Simultaneous time-coursetrendsof prostate motion and setuperror wereanalyzedfraction-to-fraction for 20 patients.
Thecorrelationsof setup error and organmotion, setup errorandbody size,bladderandrectumfillin g and organmotionwereevaluated.
Methods and Materi als: Setup error wasdeterminedfrom bonyanatomy mismatchbetweentheEPI andtheDRR fraction-to-fraction,
while theorganmotion wasdeterminedfrom thegold seeddisplacementrelativeto bonyanatomy.Thedataaretheoriginal setuperror
before positional corrections were applied. Results: A Gaussian probability density function is reasonablefor modeling geometric
uncertainties. Prostatemotion occurred independentlyfrom bony anatomy displacement. Setuperror is more pronounced in the AP
direction andcorrelateswith body size. For the10 patientswith setup error largerthan 5mm,thecorrelationcoefficient betweentheAP
setuperror andAP separation is 0.82. The largerbody size leadsto larger AP setuperror. For prostateAP motion, SD decreasedwith
increasing bladder volumein CT scan. Thecorrelationcoefficient of SD of prostateAP motion with bladder volumeis -0.67. While SD
of prostateAP motion increasedwith increasing rectalvolumein CT scan. The correlationcoefficient of SD of prostateAP motion with
rectalvolume is 0.60becausepatientswereCT scannedandtreatedwith full bladderandemptyrectum. Conclusions:A GaussianPDF
is reasonablefor modeling geometricuncertainties. Thereis a correlation of patientsizeandmagnitudeof setup error where, thelargera
patients body, the larger the potential setuperror. Prostate motion occurredindependentlyfrom bony anatomydisplacement during
treatment, and correlatedwith bladder andrectalfilli ng.


