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Purpose: ModernIMRT planshave necessitated improvedimagelocalizationtechniques.In thelungs, internaltargetvolumes(ITVs)
are often generated from 4DCT images;however, the patient must be properly localizeddaily for this to work effectively. In this
simulation study,we investigatethe efficacyof dual energycine (DEC) imagingin radiationtherapy(RT). Method and Materials:
An advanced4D NURBS (non-uniform rational b-splines)based Cardiac-Torso(NCAT) phantom,which includesa detailed whole-
body anatomy of organsincluding the lungs, airway tree, heart,and vessels,was used for this study. This model allows for the
insertionof a lung nodule of anysize, shape,contrast, andlocation. TheNCAT phantomalso incorporatesrealistic4D modeling of
periodic cardiacandrespiratorymotion. TheNCAT includesanx-ray projection algorithm thatcanaccuratelygeneratex-ray images
in 4D. This algorithm wasused to generate cine imagesof the chestwith an embeddedlung nodule. Imageswere generated using
spectra of 80 and 120 kV. Dual energy subtractionwasperformed on thesetwo setsof cine imagesto removethe overlying bony
anatomy. Theresulting imageswere visually examinedto determine if thelung nodule motion couldbebetter visualized in theDEC
images then in the 120 kV images. Results: The removalof the overlying bony anatomyof the chestallowed the DEC imagesto
demonstratesuperiorvisualization of thetemporo-spatial motion of thenodule. Conclusions: This feasibility studydemonstratesthat
DEC imaging may provide increasedvisualization of lung nodules for RT treatment. Daily DEC imaging would allow for proper
treatment portal placement for thoracic plansusingITVs andIMRT. Additionally, this techniqueshowsmuchpromiseto beusedin
conjunction with dynamic adaptiveradiation therapy,wherenodule tracking is a necessity.


