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Purpose:Linac-mounted4D-ConeBeamCT (CBCT) imagingis an importanttool for
extending3D IGRT techniquesto respiration-motionsynchronizedtreatments. Our purposeis to
evaluate theeffectsof two differentprojection binning strategies,phaseandamplitude binning,
on theimagequalityof our recentlyimplemented 4D-CBCT methodusing theVarian On Board
ImagerandRPM breathingmotionsurrogate.5
Materials and methods: We haveimplementeda 4D-CBCT imaging procedurethatadjusts
theacquisitionparametersto thebreathingperiod.TheVarianReal-time PositionManagement
system(RPM) wasused to establishtemporalcoincidence betweentherespiratory motionand
theCBCT projections.Projectionswere sortedinto 10 bins. For theprojectionssortedinto each
bin, thevariancesabouttheRPM amplitudeandphase meanswascalculated andcompared to10
theimagequality achievedin CBCT images.
4D-CBCTs werestudied with a phantomwith irregular motioncycle.Thephantomconsistsof
two acrylic spheresandonecylinder on a motionplatformto mimic thesuperior-inferior tumor
motion mostlyseenin patients.
Results:With breathingcycleperiodvariation but not amplitudevariation,we foundthat15
amplitudebinningproducedfewerblurring artifactswhich was consistentwith RPM analysis
which showedsignificantly smalleramplitudevariances for amplitudebinning. For the patient
subjects,theRPM amplitudebut not phasevariancesweresmallerfor amplitudebinning.
However, imagequality wassignificantlybetterwhenphasebinningwasused. We hypothesize
thattheunder-samplingartifacts playa majorrole overthemotionartifactswhich is thecasefor20
amplitudebinning,while thephase binninghasa goodcontrolof aliasingartifacts. Residual
motion artifactspersistin bothphase- and amplitude- binning4D-CBCT images.
Conclusion: Optimizing thebinning strategiesrequiresunderstanding complex interplay
betweenresidualmotionin each bin andotherfactorssuchas uniformity andadequacyof
angularsampling.25
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