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Purpose: To develop, evaluateandoptimize a protocolfor acquiringon-boardcone-beamCT (CBCT) images for largerlongitudinal
coverage thanthe maximum14 cm coverageallowedby the Varian OBI half-fan single-orbit mode. Extendedcoverageis neededto
fully image many standard pelvic, thoracic, and head-and-neck treatment volumesand to support suchtasksas deformable image
registration anddosereconstructionon serial CBCT images.
Method and Materials: Multiple Varian single-orbit dataacquisitionsseparatedby couchshifts were performedwith smalloverlaps
to provide the desired coverage. Simple approaches to aligning the two image volumes basedon the nominal couch shift were
validated againstrigid imageregistration basedupon orthogonal radiographic projections.An automaticalgorithm was devised to
decode the DICOM headers of the original slices and get corresponding position information, subsequently join the volumes,and
finally rewrite the headerssothat theresultant CBCT imagesetwill becorrelatedasa single DICOM imagevolume. Validation of the
volumereconstruction was performedwith AP/PA radiographsandCatPhanQA phantom to evaluatethecombiningaccuracyandthe
imagequality in theabutmentregionwheredatasampling violatesTuy’s datasufficiencycondition.
Results: The above protocol successfully provides OBI CBCT imageswith any desirablelongitudinal coverage.An optimized
protocol is implementedclinically, baseduponthedoseconsequencesandapplicationsimplicity.
Conclusions: A practical method was developed to effectively extend the OBI longitudinal coverage, which improved the
applicability of theOBI CBCT imagesin image-guided adaptiveradiation therapy.
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