AbstractID: 6735 Title: Dose calculation on megavoltage cone-beam CT images
corrected for cupping and missing data artifacts

Purpose: Megavoltageconebean CT (MVCBCT) usinga6 MV treatmentbeamprovidesroutine3D images of patiens thatcanbe
usal for dosecalculation However artifactsreducetheaccuray of dosecalkulationbasdontheseémages Theobjectiveof this
work is to devdop correctionmettodsfor theartifactscawsedby scatéer, the polyenegetic beamandthelimitedfield of view.

Method and Materials: Monte-Callo simulations of thelinacheamandflat panelimagerwerecaried outto ascertairthe causeof
the cuppingartifact. Scater contributionto theimagewascharacerizedusinga supepostion of pencilkemds. The effectsof depth
hardening and off-axis softenhg of thebeamwerealsoquartified. MVCBCT imageswvith missng dataartifacs werecorrectedwith
compktionof theimagewith akVCT imageanda correcton algorithm for theMVCBCT partof thecompositémage.The cupping
artifact correctionsveretestedwith dose calculatiors on an anthroppmorphicheadphantom and missingdataartifads corrections
weretestedon a calibraton phantomfor kVCT. Dosecdculationswerealsoobtanedwith kVCT imagesandgammaindexanaysis
wasusedto comparehedos distributions.

Results: For dosecalculationon anarthropomorpht heal, the correctedimageshad97% of thevoxelswithin thecriteria of [3%,
2mm], and 95% for the uncorectedimages.Dosecalculationson thecompsitecorrectedimagesof the calibrationphantommatched
for 94% of thevoxels, with a criteria of [5%,2mm)]. This percenagefell to 72% whenthe MVCBCT partof thecompositémagewas
uncorrected.

Conclusion: Dosecalculation on headandneckpaients using MVCBCT imagess accuratewithin [3%,2mm], and[5%,2mm)] for
regons that suffer from missing data artifacts. This level of accuracyshouldbe sufficient to study dosevariationsduring the courseof
atreatment

Conflict of Interest: Reseach supportedby Siemens.



