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Purpose:The large variation of x-ray fluenceat the detectoracrosstheimagedfield-of-viewin cone-beam
CT causes thelossof skin-line and reducesCT numberaccuracyandimage uniformity. We reportthe
performance of a bowtie fil ter (BTF) asa compensator for improveduniformity, skin-line andCT number
accuracy.
Method: Imageenhancement is performedusinga BT filter with a 20cmcollimator.TheBTF wasinserted
30cmfromthe x-ray sourceon anElektaSynergy XVI. This filter modulatesthe2D x-ray fluencemaking
it non-uniformacrossthefield-of-view. This compensatesfor thelimi tedattenuation nearthe skin,
resultingin enhancementof skin-line anduniformity. Two phantoms(1) CatPhanand2) CatPhanwith
irregularacrylic annulus(Cat-Irreg) were scannedon anElektaCBCT system.Thereconstructedimages
with andwithouta BTF wereanalyzed.Theimagesweretransformedinto polar coordinatesto allow
quanitfication of radiallag artifacts(radarartifact)for theCat-Irregphantom.
Results: The useof thebowtie filter demonstrateda considerable improvementin CT accuracyin theskin-
line region.Theuniformity increases30%for Cat-Irregphantom, andskin-line edgesfor bothphantoms
arevisible.CT numberaccuracywith theBT filter improvedby 2% for the CatPhanphantomwhile no
improvement wasevidentfor theCat-Irregphantom. TheCT# linearity for the catphanphantomwith the
BT filter improvedby 8%. In addition,a 45%reduction in the“radar artifact” was observedin theCat-Irreg
phantom images acquiredwith theBT filter.
Conclusion: TheimplementedBTF showsimprovement in imagequality including uniformity and skin-
line reconstruction. This compensatoris staticand makesmany compromisesfor anatomicalimaging site,
patientsize,andimaged field-of-view. The idealcompensator would optimizethefluenceprofile to
accountfor numerouspropertiesof thepatient and imaging system.
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