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Purpose: Respiratorymotiondegradesthequality of conebeamcomputedtomography(CBCT) imagesin thethorax and abdomen
andlimits its localizationaccuracy. We describea methodof reducingmotion-induced artifactsin CBCT images in thethoraxusing a
patient-specific model to estimate3-dimensional respiration-inducedmotion.

Method and Materials: The patient-specific model is derived from, and applied to, the same CBCT data, thus avoiding
inconsistenciescausedby changesin patient’sbreathing pattern when usingdifferent imagesets. The CBCT scanusesa 1-minute
gantry rotation while recording patient respiration with an externalmonitor. The projection imagesaresortedinto 4 to 6 phase bins
accordingto the respiratorysignal. Eachphase bin is reconstructedto producea seriesof 3D images. Nonrigid imageregistration
calculates a seriesof deformation fields that mapseach3D imageto a referenceimageat end expiration. A principle component
analysis(PCA) reduces noise and redundancy in the deformation fields. The resultantdeformation fields correcteach3D imageby
morphing it to the reference motion state. The corrected3D imagesare combinedto obtain a high-resolution CBCT image.We
evaluatethemodelby comparing CBCT imagesbeforeand aftermotion correction, in patientsreceivingradiationtreatmentfor lung
cancer.

Results: Motion-correctedCBCT imagesshowlessrespiration-induced blurring andstreakingartifactscomparedto standardCBCT.
Fine-detailedfeaturesin lung tumor and airwaysbecomevisible,andtheliver boundary is more discernable.

Conclusion: Preliminary results indicatethattheproposed methodis a potentially useful tool for improving CBCT imagequalityand
localization accuracyin thethorax. Repeatingtheprocessat otherphasebinscanyield a high quality respiration-correlated(4D)
CBCT imagesetfor evaluatingrespiration-inducedmotion.


