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Purpose:Dual-detectorregion-of-interest cone-beamcomputed tomography(ROI-CBCT) can provide
high-resolutiondatawithin the ROI while reducingintegraldose by usinglow-resolutiondataoutside
the ROI to overcometruncation artifacts. However, when using C-arm rotating gantry systems,
mechanical instabilities cancausethetwo detectorsystemsto moverelativeto oneanother,resultingin
artifacts in the reconstruction. Thus, to provide seamlessreconstructionsof dual-detectordata, we
have developedanautomated methodto registerthetwo sets of detector data.

Method and Mater ials: High-resolutiondata were acquired using a custom-madehigh-sensitivity
microangiographic fluoroscope(HSMAF) detector (35 micronspixels), attachedto the C-arm using a
custom-madesupport.Low-resolutiondatawere acquiredusing a standardflat-paneldetector (FPD)
(194 micron pixels). FPD data were acquiredat lower dosethan the HSMAF data. Prior to pixel
registration,FPD data were interpolatedto match the pixel size and geometric magnification of the
HSMAF data. Crosscorrelation techniquewasemployedto align theHSMAF datawith theFPDdata.
The pixel valuesof the FPD images were then increasedto match the level of thoseof the HSMAF
using parameterscomputedfrom linear regression of correspondingvalues. Thesestepswere repeated
for eachprojection.

Results: Theaveragecorrelation coefficientis approximately 97% after registrationcomparedto 65%
prior to registration.Horizontal translation ranges from –100 to –96 pixels and vertical translation
rangedfrom –59to 71 pixels andvarieduniformly with angle. Reconstructionswith thedual-detector
systems areof high quali ty and no artifacts could beseen.

Conclusion: The new registrationtechniquegives well-matchedimages.This techniqueeffectively
corrects for anymechanical variabilities between thetwo runs.This techniqueis a crucialstep for dual
detector ROI-CBCT which minimizes artifacts due to misregisteredprojectionswould give rise to
artifactswhenreconstructed.
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