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Purpose: Dueto sigrificartly reducednumber of projectionsperphasethequality of 4DCBCT images s oftendegadedby view-
aliasingartifacts. Acquisitions using slow-gartry-rotation or multiple-ganty-rotationscanimprovethe 4D imagesput atthe cog of
extrascantime,which may rencerthemclinically impracical. Herewe reporta newprogressin devebpinghigh-quality 4ADCBCT
without prolongingthe acquistion time.

Method and Materials: Thetechnguedevebpedhereisto reducethe view-aliasng artifactsresultedrom insufficient samplingby
properly“borrowing” projectiors from otherphaes.To do so,amotion modellinking the dataof different phaseds derivedfrom
deformable registratiors of coars (conventonal) 4DCBCT phasewith consiceraion of patient’s simulation 4DCT. This 4D patient
modelallowsusto properly transform projectionsfrom otherphase®onto the phaseunderreconstration, leading to increased
samplirg in 4DCBCT. The proposedapproachis quantigtively evaluatedvith motion phantomsandtwo clinical lung caesfor a
numberof metics, including RMSE of CT numbers,imageuniformity, andcontras-to-noiseratio (CNR).

Results: An importantfinding of thiswork is that, by theaid of “vi rtual projection” derived from coarse4DCBCTand4D (or breath
hold 3D) simulationCT imagesthe4DCBCT view-aliasirg artifactscanbedramatcally reducedresultngin greatlyimprovedCT-
numberaccuracyjmageuniformity and CNR in all testhng casesComparedwvith the conventionad DCBCT, the overall reductionin
CT number fluctuationis ~38%andthe CNR increases ~65%.

Conclusion: Improvingthetrade-off betweenimage quality and scantimeis thekey to making4D onboad imagingpracticaland
clinically useful.A nowvel strategyfor entencing4DCBCT imageswithoutincreasingscantime andradiationdosehasbeendevebped
for onbaard CBCT imaging system.Themethodshoud find valuableapplicationsin patientsetup doseverification in 4D, aswell as
adapive radiaton thergy in the future.



