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Purpose: Region-of-interest (ROI) cone-beamcomputedtomography(CBCT) canreducedoseto thepatient.To providedata outside
the ROI and overcomethe truncationartifactsdueto lack of data,we proposea newtechniquein which a material filt er attenuatesthe
beamexceptin a central ROI. DSA is usedto subtractbackgroundboneandtissueaswell asmuch of theROI filt er.

Method and Materials: A ROI filter wasmadeby makinga 1 cm diameter aperturein 0.21g/cm2 gadolinium screens. TheROI filter
was fixed to the x-ray tube assembly of a standardC-arm gantry.Mask and contrastacquisitionswereperformed. Misregistration
betweenthemaskand contrastprojectionswerecorrectedto reduceartifactsat theedgeof theROI. Theintensitiesinside andoutside
the ROI werefurtherequalizedto adjust for thebeamhardeningeffectsof thefilter outside theROI. After corrections,reconstruction
wasperformed with theacquisitionsystem’s software.

Results:DSA-ROI-CBCT datawerecomparableto thoseobtained with standardDSA-CBCT with registrationand equalization each
resulting in artifact reduction at the edge of theROI. Dataoutside theROI wasnoisierdueto fewerphotons.Since the x-ray intensity
in theperipherywasreduced, thecontrast-to-noiseratio of the iodinated vessels in theprojections inside theROI wasapproximately
40% higher thanoutside.The calculatedintegraldose reduction for the 12” acquisitionmodewith the ROI filt er wasapproximately
85%comparedto a full-field acquisition.

Conclusion: By providing data outside the ROI, the new DSA-ROI-CBCT technique provides reconstructions inside the ROI
comparable to standardDSA-CBCT with minimal artifacts andsignificantly reducedintegraldosecomparedto full -field acquisition.
This techniquemaybeeasily implemented in theclinical environment for DSA-ROI-CBCT reconstructionduringROI image-guided
interventions.
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