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Purpose: In helicaltomotherapy,MegavoltageCT (MVCT) imagesareacquiredat a rateof onetransversesliceperfive seconds.The
slow acquisition of rawdataresults in CT imageswith varying degreesof motion-inducedartifacts. In addition,thehigh energy of the
x-ray beam(4-6 MV) presentsuniquechallengesfor imagereconstruction. Thepurposeof this work wasto correctfor motion in the
superior-inferior (S/I) directionusingretrospective manipulationof theunprocessedsinogramdata.

Method and Materials: A respiratorymotion platform with a S/I motion rangeof 3-cm, andperiodsof 2, 4 and6 secondswasused
to movean ACR CT accreditationphantom anda anthropomorphicthorax phantomin thesuperior-inferior direction. Themotion of
the respiratoryplatformwasmeasuredusing theVarianrespiratorygating system. Sinogramdata wasacquiredaxially with thecouch
stationary for 5 complete rotationsof the gantry. The respiration cycle wassynchronizedto the projectionsin the raw sinogram so
that the positionof themoving objectwasknown in eachprojection. Motion correction wasperformedby identifying andextracting
projectionsoccurringwithin a specified respirationphase,correcting for missingprojections,and then reconstructing theCT images.

Results: Imagesacquiredwith the ACR CT phantom showedconsiderableimprovementwith motion correctionusingtemporal re-
binning over theuncorrected images. Imagesacquiredwith theRANDO phantomsuffered from greaterimageartifactsthantheACR
phantom becauseof the largervariation in the phantom’s anatomy overthe3-cm rangeof S/I motion. Improvementwasseenfor each
period, howeveronly slight improvementwasseen for the2-secondperiodof motion.

Conclusion: Temporalre-binning cansuccessfully reduceS/I motion artifactsin reconstructedMVCT images.
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