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Purpose: To simulatethedose-volume changes by set-up errorsfor prostate.

Methodand Materials: Patient set-up errorsconsist of two parts,onefor thesystematic error,andonefor random error.A

prostatepatientwastreatedwith IMRT has7.0mmmarginin posterior and9.0mmmargin in others.To simplify analysis, thefirst

numericalsimulationwasno random error present. The systematicerrors hada shift of 1.0mm,2.0mm,and 3.0mmalongeach

axis.Next, thesimulation had1.0mm,2.0mm,and3.0mmstandard deviation in randomerroronly. We compared thereceiving

doseof the95% volumeof prostate (D95%),the volumeof receivingdosemore than90%and 70%of theprescribeddose

(V90% and V70%) for rectumandbladderin eachnumerical simulationcases.

Results: In our simulation cases,thereceivingdose of prostate(D95%) is morethan 99.95%prescribeddose.A systematic error

within 3.0mm in Rt-Lt direction, thepercentvolumechangeof bladderandrectum( V90%andV70%) are lessthan2.5%.In the

Sup-Inf direction, no largepercentvolumechangeof rectum wasfound.There aremore than3%volumechangesfor bladder in

the3.0mmshift of Sup-Inf direction. Theworseresultsarethepercentvolumechangeof rectumin theAnt-Post.More than6%

volumechangesfor rectumin 1.0mmshift to anterior.

No morethan2.5%volume changesfor bladderandrectum within 3.0mmstandarddeviation (SD) in Rt-Lt andSup-Inf direction.

Up to 3.0mmSD in Ant-Post, rectumvolume(V90%)had5.6%changesapparently. Otherwise, randomerrorhaslessvolume

changesthansystematic error in our data.

Conclusions: Therectumvolumechangeis sensitive to systematicerrorin Ant-Post direction.Set-up shouldbeaccuracy in

Ant-Postdirectionthan others.Also, accuracyis more importantthanprecision.


