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Purpose: To measuretheintra-fraction prostatemotionwith CINE magnetic resonance
imaging(MRI) for patientsin supineor pronepositionandwith or without rectal balloon.
Methods: Theprostatemotion within four-minutetime intervalwasinvestigatedfor
sevenpatientsusing17 series of CINE MRI. For eachseries,four setsof imageswere
sequentially takenfor each patient in supine/pronepositionandwith/without rectal
balloon. Salinewaterwasinjected into rectumfor scanswithoutrectal balloon.In each
setof images,100sagittal imagesof 1.0cm slice thicknessin theprostateregion were
acquiredsequentiallywith b-FFE(balancedFast Field Echo)sequence. Theb-FFE
sequencereducesthescantime to 2.4second.For eachseries, contoursfor prostate,
rectum, bladder,abdominal wall etc. weremanuallyon thefirst imageand thencopiedto
next99 imagesusingautodeformationtool. And, a movieloop of 100imageswith
contourswasmadeto inspect thefidelity and qualityof imagesandcontours.The
magnitude of therelative movement of thecenterof mass(COM) of prostatewas
automaticallycomputed from prostate contours.Recordeddata wasfurtherreducedto a
meanandstandarddeviation over a time intervalof 30 secondsto smoothperiodical
motion inducedby breathing for proneposition.
Results: Largermovementwas observed on thesuperiorside of prostatewith theinterior
edgeasits rotationpivot point. For proneposition, themagnitudes of therelative
movementat thetime of 4 minutes are 2.1 mm +/- 1.9mmand1.7mm +/- 1.1mm for
withoutandwith rectal balloonrespectively. For supineposition, themagnitudesare 1.5
mm +/- 1.4mmand1.3mm +/1.2mm for without and with rectal balloonrespectively.
Conclusions: TheCOM movement is a goodsurrogatefor theintra-fractionprostate
motion.


