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Quality

Purpose: The large variation of x-ray fluence atthe detectoracrosstheimagedfield-of-viewin cone-beam
CT caussthelossof skintline and reduce<CT numberaccuacyandimage uniformity. We reportthe
perfamane of abowtie fil ter (BTF) asa compenséaor for improved uniformity, skin-line andCT nunber
accuracy.

Method: Imageenhancmentis performedusingaBT filter with a20cm collimator. The BTF wasinserted
30cmfromthe x-ray sourceon anElekta Syrergy XVI. This filter modulatesthe 2D x-ray fluerce making
it nonuniform acrassthefield of-view. This compensatedor thelimitedattenwation nearthe skin,
resultingin enhancemenbf skin-line anduniformity. Two phantomg1) CatFhanand2) CatPlanwith
irregularacrylic annulug(Catlrreg) were scamedon anElekta CBCT system.Thereconstuctedimages
with andwithouta BTF wereanalyzed.Theimagesweretransfomedinto polar coordinateso allow
guanitication of radiallag artifacts (radarartifact) for the Catlrregphartom.

Resuts: The useof thebowtie filter demonstrateda consideable improvementin CT accuracyin the skin-
line region.The uniformity increase80%for CatlIrregphantan, andskin-line edgesfor bothphantons
arevisible. CT numberaccuracywith the BT filter improved by 2% for the CatPharphantomwhile no
improvemert wasevidentfor the Catlrregphantom The CT# linearity for the catpharphantomwith the
BT filter improvedby 8%. In addition,a 45%reduction in the“radar attifact” was observedn the Ca-Irreg
phanton images acquiled with the BT filter.

Condusion: TheimplementedTF showsimprovemet in imagequality including uniformity ard skin-
line reconstuction. This compensators staticand makesmany compromisesfor anatomicalmagdng site,
patientsize,andimagel field-of-view. The idealcompensair would optimizethefluenceprofile to
accountfor numerous propertesof the patiert and imagng system.
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