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Purpose: Existing4D CT scansshowartifactsin a largepercentageof cases.Additionaldoseis alsogivento ensureredundancyin
data to minimizeartifacts.To solve this a Prospective DisplacementandVelocity based(PDV CT) cinemethodfor acquisitionof 4D
CT imageswasdeveloped.It is compared againstretrospectivemethodsfor efficiency,dose,andaccuracy. Effectsof different model
parametersarealsoil lustrated. Method and Material s: With thePDV CT method, imageacquisition is only performedif both
displacementandvelocity of therespiratorysignalare within predeterminedtolerances.Respiratory signals from a VarianRealTime
PositionManagement(RPM) systemfor 24 patients (103sessions) underfreebreathingconditionswereused. To surmount system
latency andenhanceefficiency, a linearadaptive prediction algorithm wasused.Theroot-mean-squareof differences between
displacementsandvelocitiesof therespiratory signalcorresponding to subsequentimages, werecalculatedin orderto evaluatethe
accuracy of eachmethod. Results: A reduction in patient doseduringimageacquisition between22 - 50% wasachieveddepending
on theparameterschosen.The meanroot-mean-squaredifferenceshowPDV CT producessimilar resultsthanretrospective
displacementsortingin general, althoughdifferences~20% smallerwasachievedfor some parameters. Velocity RMS differences
improved between30%- 45% whencomparedto retrospective phase sorting.Theefficiencyin acquisitiontimecomparedto
retrospective phasesorting varied from ~10%for displacementandvelocity tolerancesof 1mmand4mm/s, respectively, to 80%-
93%for 4mm and 4mm/s. Conclusion: The reducedvariation in the displacementandvelocityof therespiratorysignalindicatesthat
the PDV CT methoddescribedhere,could bea valuabletool for reducingartifactsin 4D CT images, andmoreimportantly,
substantial dosereductionto thepatient,althoughthepricemaybeacquisition time.Conflict -of-Int erest: Researchsupported by
1P01CA116602.


