AbstractiD: 6693Title: Evaluaton of reiration-correlatel digital tomosynthsisin the thoraxand
abdomerfor softtissuevisudization andpatientpositioning

Purpose: To find optimal paametersfor digital tomosyntheis (DTS) image remnstrudion, to
evaliai ability of respiraton correlatedDTS to reduceblur causedby respiratorymotion, andto
asessDTSimagngfor softtissuelocalizationandpaient postioning.

Methods and Materials: Imageacquisitionfor DTS useda gantrymountedkV on-boardimaging
sydem (VarianMedicd Systens) We did not acquire DTS separatey, but insteadsimulatedDTS
acqusition by using projection images aquired for CBCT. DTS recongruction conssted of
baclprojection followed by a deblurring operationremovng out-of-plane objects For tumors
subgct to respiratory motion we selet¢ed projectionimages acording to an externalreiratory
monitor signal (Reattime PositionManagemenSydem, VarianMedicd Sygemg. Reconsruction
andregidration of DTS images usal vende researchsoftware.

Reallts: Optimd DTS quality is achieved with a 6-9 cmlong deblurring volumein the direction
perpendiculato the image and 20-30° reconstructionarc lengths. Imageblur increaseswith longe
arc lengths, while for shoter arcs out of plane objeds become more pronounced.RC DTS
reconstuction from disjoint arcs contaning 2-3 respiratorycyclesis feasible,yields images with
less mation blur, and allows visualizationof tumor movement Generdly, DTS was capableto
visualize lung tumors, brondi, liver, kidneys and abdominal lymph nodes. Estimaed 3D
registrationerrorof DTS to referene DTS genersed from the plan CT DRRswas3 mm, relative to
conebeamCT asastandird Registrdion of RC DTS of lung tumorswaspossilte to within 2 mm.

Conclusions: DTS is capale of soft tissuevisualizationand patientpositioning,including tumors
subpctto respiratorymotion. With several advantagesoverfull rotaion CBCT scan suchasmuch
shoter acquisitiontime, smaller dose and relaxed clearancerequiremat, DTS can become an
efficientimagingmodality for imageguidedradiotherapy
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