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

Purpose: Megavoltagecone-beam CT (MVCBCT) using a 6 MV treatmentbeamprovidesroutine3D images of patients thatcanbe
used for dosecalculation. However, artifactsreducetheaccuracy of dosecalculationbasedon theseimages.Theobjectiveof this
work is to develop correctionmethodsfor theartifactscausedby scatter, thepolyenergetic beamandthelimited field of view.

Method and Materials: Monte-Carlo simulationsof thelinacbeamandflat panelimagerwerecarried out to ascertainthecausesof
the cuppingartifact.Scatter contributionto theimagewascharacterizedusinga superposition of pencilkernels.Theeffectsof depth
hardening and off-axissoftening of thebeamwerealsoquantified. MVCBCT imageswith missing dataartifactswerecorrectedwith
completionof theimagewith a kVCT imageanda correction algorithm for theMVCBCT partof thecompositeimage.Thecupping
artifact correctionsweretestedwith dose calculations on an anthropomorphicheadphantom,and missingdataartifacts corrections
weretestedon a calibration phantomfor kVCT. Dosecalculationswerealsoobtainedwith kVCT imagesandgammaindexanalysis
wasusedto comparethedose distributions.

Results:For dosecalculationon ananthropomorphic head, thecorrectedimageshad97% of thevoxelswithin thecriteria of [3%,
2mm], and 95% for theuncorrectedimages.Dosecalculationson thecompositecorrectedimagesof thecalibrationphantommatched
for 94% of thevoxels,with a criteria of [5%,2mm]. This percentagefell to 72% whentheMVCBCT partof thecompositeimagewas
uncorrected.

Conclusion: Dosecalculation on head-and-neckpatients usingMVCBCT imagesis accuratewithin [3%,2mm], and[5%,2mm] for
regions that suffer from missingdata artifacts.This level of accuracyshouldbesufficient to study dosevariationsduring thecourseof
a treatment.
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