
AbstractID:7059Title: Assessment of CarbonFiberand SyntheticFiber Radiation
TherapyTabletopsfor KilovoltageConeBeamCT Imaging

Purpose: TheCalypso®Systemuseselectromagnetic fieldsto localize andcontinuously track implantedBeacon®transponders. For
sub-millimeterlocalizationaccuracy, a non-conductive surfaceis required.We studiedkilovoltage(kV) cone-beamCT (CBCT) image
quality of a non-conductive syntheticfiber composite tabletop (Qfix Systems,kVue IGRT™).

Material and Method: CBCT imageswere acquired with 3 tissuephantoms (CatPhan®)through carbon fiber tabletop(Medical
Intelligence)andsynthetic fiber tabletop(Kevlar®). Imageresolution, low contrast sensitivity, 3D uniformity, circular symmetryand
spatial uniformity with carbon and synthetic fiber tabletops were compared. Multiple protocols were used to evaluateimage
registration accuracy. Impact of siderails incorporatedin thesyntheticfiber modelwasevaluated.

Results: Both tabletops demonstratedbetter than2% of low contrastsensitivity, 3D uniformity waswithin 2%. Circular symmetry
andspatial uniformity werewithin 1mm. Carbontabletopandsynthetic fiber tabletop with rails outsidethe kV field achievedequal
resolutionof 8 lp/cm while thesyntheticfiber tabletop with rails insidethe field provideda resolutionof 7 lp/cm. Comparedwith the
carbonfiber, imagepixel valuesfor six materials with relative electrondensitiesrangingfrom 0.28 to 1.69 werefoundto be within
4% and 11% for the Kevlar with rails insideand outside of the field respectively. Phantomimagesof head-and-neck,chest,and
pelvis wereregisteredto referenceimages via bony and gray-valueauto-registration methods. Accuracymeasuredwithin 2 mm for
bothdesigns.

Conclusion: CBCT imaging characteristics using synthetic and carbonfiber tabletopsarecomparable.Syntheticfiber tabletopsare
compatiblewith electromagneticlocalization systemsand meetimagequality performancecriteria.


