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Purpose: Cone-beamCT utilizing circular trajectoriesfails to collect sufficient information to satisfy theinverseRadonproblem. The
lack of information hasbeencharacterizedasa shift-variant coneof missing frequencythatscaleswith distancefrom thesource
trajectoryplane. This cone hasbeenpreviouslydemonstratedin localized, simple geometrical objects(spheresanddisks). Theaim of
this studywasto verify the conein larger,clinically relevantobjectsandexaminetherelativeimpactof theresultingartifact on edge
resolution.

Methods: An excisedrabbit spinewith ribs andsoft tissuewasimagedat varying distanceswith respect to thesource plane.
Reconstructionsweremadeusing a modifiedFeldkampfi lteredbackprojectionalgorithm and were registered andcomparedfor
consistency. Inconsistentregionswere examinedwith respectto surfaceorientationandplanarextent. In addition, a sectionof human
vertebrawassimilarly imaged. 3D FourierTransforms of thevertebrawere examined andregionsof lackingfrequencyinformation
werecompared with theory.

Results: In bothspecimens, largeplanar surfacesorientedsuchthattheir dominantfrequencieslied within theexpectednull cone
degraded mostnotablywith increaseddistancefrom thesourceplane. In particular, upperandlower surfaceresolutionof therabbit
vertebrae weremostaffectedandassociatedwith increasedstreaks. In contrast,cellularregionsof trabecularbone,aswell asbony
andsoft tissuewith surfacesof varying orientation showedlargely consistent reconstructionregardlessof verticalplacement.Finally,
the conicalregion of missingfrequency powerpredictedby theorywas clearly identified in theFourier Transformsof thehuman
vertebra.

Conclusions: Resultssupport that cone-beamartifact associatedwith circulartrajectoriespreferentiallyaffectsa small well-defined
subsetof surfaceorientations.In practice,cone-beamCT usingcircular trajectoriesis expectedto belargelyedgepreserving, since
surfacesthat belong to this subset are limited in extent.


