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AbstactID: 9069Title: Comparisorof residualmotion artifactsin phase andamplitudebinned
onboard4dD-CBCT imaging

Purpose: Linac-mounted4D-ConeBeamCT (CBCT) imagingis an importanttool for
extending3D IGRT techniquesto respiratioamotionsynchronizedreatments Our purposds to
evaluak the effectsof two differentprojedion binning strategies, phaseandamgitude binning,
ontheimagequality of our recentlyimplemented 4D-CBCT methodusing the VVarian On Board
ImagerandRPM breathingmotionsurrogae.

M aterials and methods We haveimplemenieda 4D-CBCT imagng procedurethatadjusts
theacquisitionparameersto the breathingperiod. The Varian Red-time PositionManagement
system (RPM) wasusal to establishemporalcoincidene betweertheregiratory motionand
the CBCT projectionsProjed¢ionswere sortedinto 10 bins. Forthe projectionssortedinto each
bin, thevariancesaboutthe RPM amplitudeandpha® meanswascalailated andcomparel to
theimagequality achievedin CBCT images.

4D-CBCTswerestudied with a phantomwith irregular motioncycle. The phantomconsistsof
two acnylic sphe@esandone cylinder on amotion platformto mimic the superiofinferior tumor
motion mostly seenin patients.

Results: with breathingcycle periodvariaion but notamplitudevaration, we foundthat
amplitudebinning produedfewerblurring artifactswhich was consstentwith RPM analysis
which showedsignificantly smalleramplitudevariancea for amplitudebinning. For the patient
subjects,the RPM amplitudebut not phasevariancesveresmallerfor amplitudebinning.
However, imagequality wassignificantly betterwhenphasebinningwasused. We hypothesize
thattheundersamplingartifacts play a majorrole overthe motionartifactswhich is the casefor
amplitudebinning,while the phase binninghasa goodcontrol of aliasingartifacts. Residual
motion artifactspersistin both phase and amplitude binning4D-CBCT images.

Conclusion: Optimizing the binning straegesrequiresundestandirg comgdex interplay
betweenresidualmotionin eac bin andotherfactors suchas uniformity andadequacyof
angularsanpling.
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