
AbstractID: 8699Title: First implementation of high-resolutiondual-detectorRegion-of-InterestCone-
BeamComputedTomography (ROI-CBCT) for a rotatingC-armgantrysystem
Purpose: Region-of-interest cone-beam computed tomography(ROI-CBCT) has the potential to
reduceintegral dose while providing higher-resolutiondatain the ROI. Previous work usedrotating
object geometries. We haveimplemented an ROI-CBCT systemon a clinical rotatingC-arm gantry
systemandhavedeveloped methodsfor combininghigh-resolution projection datawithin the ROI and
low-resolution, low-dosedataoutsidetheROI.

Method and Materials: High-resolutionROI projection data were acquiredof a coronary stent placed
in a rabbit using a custom-made, high-sensitivity,microangiographic-fluoroscope (HSMAF) detector
(35 micronpixels),attached to theC-arm of a clinical fluoroscopicgantry. Full field-of-view (FFOV),
low-resolution datawere acquiredat thesamedose astheHSMAF (standard-dose) and at a lower dose
using a commercial flat-panel detector (FPD) (194 micron pixels). HSMAF data were spatiall y
registeredwith FPD data usingcross-correlation techniques.The lower-doseFPD pixel valueswere
matchedto theHSMAF values usinglinearregression. During reconstruction, HSMAF datawere used
within the ROI, while correctedlower-dose FPDdatawere usedoutsidetheROI. Reconstructionswere
performed with HSMAF/lower-dose-FPD and standard-dose-FPD data using geometric calibration
data, Parkerweights,a Shepp-Logan filter, and a Feldkamp algorithm, generating 512 x 512 x 512
volumes(25 micronvoxels).

Results: The dual-detector ROI-CBCT reconstruction exhibits greater detail than that of the FPD
alone. The full -width-at-half -maxima of line profiles of stent struts (100 micron diameter) are
approximately150 and 290 micronsfor the dual-detector and FPD data,respectively. No truncation
artifacts are visible. The integral doseof the dual-detector systemis 54% that of the standard-dose
FPDfor this experiment.

Conclusion: High-resolution3D imagesof stentsimplanted in a rabbitaresuccessfullyobtainedusing
a newrotating-gantrydual-detector ROI-CBCT system. Resolutionis significantly higher and integral
doseis lower with ROI-CBCT comparedto thestandardFPDapproach.
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