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Purpose: In orderto track tumor motion for patientswith lung cancerfour-dimensional
CBCT (4D CBCT) techniques have been introduced to deal with respiratorymotion by
gatingprojectionsinto several phases. However,dueto thelimited gantryrotationspeed,
fewer than100projectionsareavailable for theimagereconstructionat eachphase.Thus,
severeundersamplingstreaking artifactsplague4D CBCT images. In this presentation,
we proposea simplescheme to significantlyreducethestreakingartifacts.

Method and Materials: A prior imageis first reconstructedusing all of the cone-beam
projection data without gating. This image volume is then reprojected to generatea
synthesizedprojection data set.Thedifferenceprojectionsgenerated from thesetwo data
setsare thengatedandreconstructed to generate a difference imagefor eachrespiratory
phase. The differenceimage is added back to the prior image to generatethe final 4D
CBCT image volume for each phase. A home-mademotion phantomwas built and
scannedon a VarianTrilogy system. Projectiondatawereretrospectively gatedbased on
thephaseinformation.

Results: For a given phase,only ~12 projectionswereselected(i.e. oneprojection for
eachrespiratory cycle) to reconstruct the 4D CBCT images. The fidelity of stationary
objects was preserved and descent reconstructions of moving objects were obtained.
Streak artifactsweresignificantly reduced in thereconstructed images. A figureof merit
to characterize thestreak artifacts strength was introducedandabout 70%streakartifacts
reduction wasachievable compared with traditionalFDK reconstruction.

Conclusions: An algorithm has been proposedto reduce undersamplingstreaking
artifacts in 4D CBCT. In physical phantom studies, we demonstrated that the streaking
artifacts wereeffectively mitigated(70% reduction compared with FDK reconstruction).
This correctionschemeenables gating of the 4D CBCT data in a very narrow window
(12~95ms)which significantly improves thetemporalresolution.


