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Purpose: We proposea simulation study to examine the feasibili ty of incorporating dual energy(DE) subtraction with digital
tomosynthesis (DTS) to help reduce DTS reconstruction artifacts. Method and Materials: We have previously investigated the
incorporation of DTS into radiation therapyfor patientlocalization andfound theinitial results promising.Dueto thelimited sampling
of the Fourier space,high contrastsignals,suchasbone,tendto bleedinto other slicesof the reconstruction. Theseartifactscouldbe
misconstrued or reducethe conspicuity of low-contrastsignals, especially in the lungs. For this simulationstudy, an advanced4D
NURBSbasedCardiac-Torso(NCAT) phantom, which includesa detailed whole-bodyanatomyof organsincludingthe lungs,airway
tree,heart, andvessels, was used. Whencombined with advancedmodelsof the imagingprocess,the NCAT phantom canproduce
realistic imagingdata. For this study, a uniquex-ray projection algorithm developedspecifically for theNCAT phantom wasusedto
generatelimited angle projectiondata for DTS reconstruction. 81 images wereacquired over a 40 degreearc. The breathing cycle
was set to simulate breath-hold imaging. Data setswere generatedusingspectra of 80 and 120 kVp. For this study,dual energy
subtraction (DES) wasperformed on thesetwo setsof limited angleimagesto removethe overlying bony anatomy. The resulting
images were then reconstructed using a modified filtered back projection technique. This DE-DTS volume was then visually
comparedto a standard DTS reconstruction of the120kVp dataset. Results: Theremovalof theoverlying bonyanatomyof thechest
in the DE-DTS imageshelps to reduce the high contrastartifacts presentin the standard DTS reconstruction. Conclusions: This
feasibility study demonstrates that DE-DTS imaging may provide increasedvisualization of low contrast regionsin the chestby
reducinghigh contrastDTS reconstruction artifacts.


