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Purpose: RespiratorygatedCBCT (e.g. 4D CBCT) with an on-boardimagerhasbeen
introducedto tracktumor motionfor lung cancer patiens. However, theimagequality is
comprisedby aliasingartifads andlower CNR, dueto the limited numbe of projectims.
The temporal resolutionof 4D CBCT is often chosento be around 500~1000msto
increa® the sampling at each phase. In this paper, we present a methal to
simultaneoushachiese high temporalresolutionandstreakng artifads-freeimagesin 4D
CBCT.

Method and Materials: The enabling techniqueis an image reconstrution method
called Prior Image ConstainedCompessedSensang (PICCS). By incorpaating a prior
imageinto the reconstrgtion, PICCS enablesacarate image reconstuction from few
projections. Home made physical motion phantomswere scanned on a Varian Trilogy
system. Projection data were retrospectivel gated basd on the phaseinformation
obtainedby synchronizinghe‘x-rayon’ signalandthe motionsignal.

Resuls: The gatingwindow waschosersothatonly oneprojectionwasselectedn eah
respiratory cycle. Stre& atrtifacts free 4D CBCT images were achieval using PICCS
from thesel1-14 sdected projedions, while other reconstructioralgorithmslike FDK
andconventionalCompresedSensingfailed to generatameaningful images. Tempora
informaion was well preseved in theseimagesand the tempaal resolutionin these
imageswas primarily limited by the detector read out spe@ which was abou 100ms
Moving objectswere segmentd out from imagesat eachphaseandthe motiontrajectory
was extracted. Agreementwas obseved betweenthe extractedmotion profile and the
programmednotion profile.

Conclusions: A new agorithm, PICCS, was proposedto mitigate undersampling
streakingartifactsin 4D CBCT. High temporaresolutionwas achievableyy usingfewer
projections. The trajectory of moving objects could be extractedfrom the high quality
4D CBCTimages



