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Purpose: To evaluate the effect of daily shifts observedwith mega-voltageconebeamCT (MV-CBCT) localization on the IMRT
dosedistribution receivedby prostatecancerpatients.

Method and Materi als: Eight patients who received a doseof 77.4 Gy to the PTV, which includedthe prostateand the seminal
vesicles with a 1 cm margin, were selectedfor this retrospective study. Prior to eachdaily treatmentfraction, the prostatewas
localized using MV-CBCT, and the treatmentcouchposition was corrected accordingly in the lateral (RL), longitudinal (SI) and
vertical (AP) directions. The shifts for eachof the308 fractionswererecorded,andthe308 correspondingdose distributions that the
patients would havereceived if the shifts were not appliedwerecalculated.Dosevolumehistograms(DVH) andmeandosefor target
andorgans-at-risk werederivedfrom these dose distributions, andcomparedto thetreatmentplan.

Results:Theaverageshifts for eachpatientwerelessthan6, 5 and5 mm in theRL, SI and AP directions,respectively, with standard
deviations rangingfrom 2 to 7 mm. The relativemeandosedifferencefor the prostatewaslessthat 1%, howevereffects as large as
15%and 20%wereobservedfor therectum and bladder,respectively.Rectumdosedifferenceswerecorrelatedto AP shifts,while the
bladderdosewasaffectedby theSI shifts.

Conclusion: For IMRT plans with a 1 cm margin, daily localization of the prostateis necessary to reducethe risk of bladderand
rectumcomplication.The dose to these organsis very sensitive to systematic errors, while the effects of randomerrors canceleach
otherdue to theessentially spherical shapeof thedose distribution. Our results show thataccurate patient positioningis an important
stepin any dose-escalation and/or marginreductionstrategy to further improvethetherapeuticratio.


