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Purpose:
We developeda cone-beamCT phantomfor bone,metal, andbeamhardening artifact
evaluation. Thetwo measuresthatcanbetestedareresolutionandsoft tissue
discrimination. We will usethis phantomto investigate beamfiltrations for artifact
reduction, resolution, andsoft tissuediscrimination.
Method and Materials:
Thecylindrical PMMA phantomdesignedfor cone-beam CT (radius12 cm,height19
cm) is non-uniform in thez-direction.Thephantomincorporates severaldifferent
structuresto test for boneand metalartifacts,as well assmallobjectdiscrimination. A
humanskull fragmentplacedat thecenter of thecylindertests for boneartifacts. Metal
wires wereplacedhorizontallyand vertically throughthecylinder. BBs were inserted
on-top of theskull fragment which were usedfor automaticobjectalignment. Both of
thesemetalcomponentswere also used to generatemetalartifacts. Thephantomincludes
a soft tissuediscrimination block with five differentdensities. Two additionalblocksare
usedto testfor smallobject discrimination in thehorizontalandverticaldirections.24
BBs wereinsertedinto the rims of thePMMA cylinder(top andbottomof phantom) and
wereusedfor thegeometric reconstruction of theimageacquisitiontrajectory.
Results:
Thephantomwasscanned on a bench-top cone-beamCT systemwith threedifferent k-
edgefilters,Er (0.127mm), Er (0.254mm),andYb (0.254mm). Theresulting artifacts
in thereconstructedimageswere assessedqualitatively.Thedatawere reconstructed,and
artifactsfrom thebone,wires,andBBs wereobservedto vary dependingon thespecific
beamfiltration used.
Conclusion:
We havedevelopeda conebeam CT phantom for artifact evaluation andimaging
technique optimization. Thepotential imaging techniques thatcanbenefit are breast,
brain, andextremity conebeamCT. Futurework: developa taskspecificfigure of merit
for artifactevaluation.


