
AbstractID: 6693Title: Evaluation of respiration-correlated digital tomosynthesis in the thoraxand
abdomenfor soft tissuevisualization andpatientpositioning

Purpose: To find optimal parameters for digital tomosynthesis (DTS) image reconstruction, to
evaluate ability of respiration correlatedDTS to reduceblur causedby respiratorymotion, and to
assessDTS imaging for soft tissuelocalizationandpatient positioning.

Methods and Materials: Imageacquisitionfor DTS useda gantry-mountedkV on-boardimaging
system (VarianMedical Systems). We did not acquireDTS separately, but insteadsimulatedDTS
acquisition by using projection images acquired for CBCT. DTS reconstruction consisted of
backprojection followed by a deblurring operation removing out-of-plane objects. For tumors
subject to respiratorymotion we selected projection images according to an externalrespiratory
monitor signal(Real-time PositionManagementSystem, VarianMedical Systems). Reconstruction
andregistration of DTS images used vender researchsoftware.

Results: Optimal DTS quality is achieved with a 6-9 cm long deblurring volume in the direction
perpendicularto the image and 20-30° reconstructionarc lengths. Imageblur increaseswith longer
arc lengths, while for shorter arcs out of plane objects become more pronounced.RC DTS
reconstruction from disjoint arcs containing 2-3 respiratorycyclesis feasible,yields images with
less motion blur, and allows visualizationof tumor movement. Generally, DTS was capableto
visualize lung tumors, bronchi, liver, kidneys and abdominal lymph nodes. Estimated 3D
registrationerrorof DTS to reference DTS generated from theplanCT DRRswas3 mm, relative to
cone-beamCT asa standard. Registration of RC DTS of lung tumorswaspossible to within 2 mm.

Conclusions: DTS is capable of soft tissuevisualizationandpatientpositioning,including tumors
subject to respiratorymotion.With severaladvantagesover full rotation CBCT scan, suchasmuch
shorter acquisition time, smaller dose and relaxed clearancerequirement, DTS can become an
efficient imagingmodality for image-guidedradiotherapy.
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