AbstractID 8699Title: Firstimplementaion of high-resolutiondualdetectorRegionof-InterestCone

BeamComputedlTomogrgphy (ROI-CBCT) for arotatingC-armgantrysystem

Purpose: Regbon-of-interest conebean computed tomography(ROI-CBCT) has the potential to
reduceintegral dose while providing higherresolutiondatain the ROI. Previous work usedrotating
objectgeometies. We haveimplemented an ROI-CBCT systemon a clinical rotating C-arm gantry
systemandhavedevelopé methodsfor combininghigh-resolution projedion datawithin the ROl and
low-relution, low-dosedataoutsidethe ROI.

Method and Materials: High-resolutionROI projection daa were acquiredof a coronay stent placed
in a rablt usinga custommade high-sensitivity, microangiogephic-fluorosmpe (HSMAF) detector
(35 micronpixels), attached to the C-arm of a clinical fluoroscopicgantry Full field-of-view (FFOV),
low-relution datawere acquired at the samedos asthe HSMAF (standaredosg and at a lower dose
usng a commercal flat-panel dete¢or (FPD) (194 micron pixels). HSMAF data were spatidly
registeredwith FPD data using crosscorrdation techniques. The lower-doseFPD pixel valueswere
matchedo the HSMAF values usinglinearregession. During reconstruton, HSMAF datawere used
within the ROI, while correctedlower-dose FPD datawere usedoutsidethe ROI. Re®mnstructimswere
peformed with HSMAF/lower-doseFPD and standaredoseFPD data using geonetric calibration
daa, Parkerweights,a Shepp-Logan filter, and a Feldkanp algorithm, generatig 512 x 512 x 512
volumes(25 micronvoxds).

Reallts: The duatdeector ROI-CBCT remndruction exhikts greater detal than that of the FPD

alone. The full-width-at-hdf-maxima of line profiles of stent struts (100 micron diameter) are
approximatelyl50 and 290 micronsfor the dud-detet¢or and FPD data,respectivly. No truncation
artifacts are visible. The integral doseof the duatdetedor systemis 54% that of the standad-dose
FPDfor this experinent.

Concludon: High-resolution3D imagesof stentsimplanted in arabbitare suaessfullyobtainedusing
anewrotatinggantrydual-detector ROI-CBCT sydem. Resolutionis significartly higher and integral
doseislowerwith ROI-CBCT compaedto the standard=PD approah.
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