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Purpose: In orderto track tumor motion for patientswith lung cancerfour-dimensonal
CBCT (4D CBCT) techniques have been introduced to dealwith respiratorymotion by
gatingprojectionsinto several phases. However,dueto thelimited gantryrotationspeed,
fewer than 100 projections areavalable for theimagereconstructioret eachphaseThus,
severeundersamplingstreaking artifactsplague4D CBCT images. In this presatation,
we proposea simple schene to significantlyreducethe streakingartifads.

Method and Materials: A prior imageis first reconstructedusng all of the conebeam
projection data without gaing. This image volume is then reprgected to generatea
synthesied projecion daa set. The differenceprojectionsgeneraed from thesetwo data
setsare thengatedandremnstructé to generae a difference imagefor eachrespiratory
phase The differenceimage is added bad to the prior image to generatethe final 4D
CBCT image volume for each phae. A homemade motion phantomwas built and
scannedn a Varian Trilogy systen. Projectiondatawereretrogpectively gaedbasel on
the phasanformation.

Resuls: For a given phase,only ~12 projectionswere selected(i.e. one prgectionfor

eachrespratory cycle) to reconstrict the 4D CBCT images. The fidelity of statiorary

objects was preservd and descent recongructions of moving objects were obtained.
Stre&k artifacts weresignificantly reducel in the reconstructd images. A figure of merit
to chamacteriz the stre&k artifacts strengh was introducedandabou 70% streakartifads
reducion wasachievéle compared with traditionalFDK reconstrution.

Conclusions: An algorithm has been proposedto reduce undersamplingstreaking
attifactsin 4D CBCT. In physial phantom studies, we demongrated that the streakimg
artifacts were effectivdy mitigated(70% reduction compaed with FDK reconstrution).
This correctionschemeenales gating of the 4D CBCT dda in a very narow window
(12~95ms)which significantly improves thetemporalresolution.



