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Purpose:
Inter-fraction motion anddeformationof a tumortarget mayresultin analtereddose distribution deliveredduringradiotherapythan
planned. On-boardcone-beamCT (CBCT) imaging was usedto study thedosedeliveredthroughoutthetreatmentcourseto a prostate
cancerpatienttreatedwith IMRT.
Method and Materials:
IMRT planningwas performed using conventionalplanning CT. During treatmentthe patientwaspositionedusing referenceskin
markers and subsequentlyadjustedusingimageguidance basedon implanted gold seedsin theprostate. CBCT imageswere taken
weeklyfrom a VarianTrilogy throughouta seven-weektreatmentperiod andthetargetsandorgansat risk were re-contouredby
oncologists. Theoriginal IMRT plan wasapplied to volumetric CBCT usingboth thetreatmentposition with andwithout image
guidance. Dose-volumehistograms(DVHs) werecalculated.
Results:
Analysisof DVHs indicatesthatthereis significantvariability in thedosedeliveredto thetargetregiondueto inaccuracyof patient
positioning anddeformationof targetcontours. Theminimum doseto 98% of theprostatePTV calculatedwithout imageguidance
rangesfrom 49 to 84% (average67%), whereaswith imageguidancetheminimum dose rangesfrom 84 to 99%(average92%).
Bladderand rectaldoseswith andwithoutimageguidancedependon variation in boweldistention andbladderfi lling.
Conclusion:
This study providesinformationof theactualintegrateddosethat thepatientreceived throughouttheentire course.It alsosuggests
that deformationsof thePTV dueto changingbladderand rectumcontentaredosimetrically significant suchthatpatientsetup
achieved using fiducial markersmay not besufficientto ensureadequatedosecoverageof thePTV. Additionally, anincreaseddose
to organs at risk suchas rectum and bladder maybepreventedwith this emerging technique.
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