
AbstractID:7325Title: X-ray scatter in a clinical CBCT system

Purpose: To investigate the magnitude of x-ray scatter,and to evaluate the effectsof
scatter relatedartifactson a clinical cone-beamCT (CBCT) system.

Method and Mater ials: The scatteredto primary energy fluence ratio (SPR) was
measuredas a function of cone angle using lead disks of 3 mm thicknessplaced on a
stack of solid water phantom with thickness of 0, 5, 10, 18, 29 cm, representing air
(couchonly), extremity, chest, abdomen, andpelvis, respectively. The measurementwas
repeatedwith andwithout bowtie filter in the x-ray beam. The variation of scatter was
evaluatedby comparing themeasurementswith theleaddisk placed at differentpositions
in the x-ray field. The effectiveness of increase air-gap to reduce SPR was also tested
usingthicknessof 18 and 29 cm of solid water phantom.Theair-gapwasincreasedfrom
the minimum allowance of a clinical scanof about30 cm to the maximumachievable
approximately 42 cm for 18 cm phantomand38 cm for 29 cm phantom.

Results: SPRof theCBCT systemincreases with thicknessof thephantom, from 8% for
couchonly, to 64% for 29 cm depth of solid waterphantomat the maximumconeangle
with bowtie. For the depthof 29 cm, SPRvariesfrom 26% at 2˚ coneangleto 64% at
12̊ with bowtie. The scatter fluence at different locationsof the x-ray field remains
constantwithout a bowtiefilt er, indicating thescatter kernelis space invariant.However,
when using the half-fan geometry, the scatterincreases with fan angles. As the air-gap
increases, theSPR decreases almostlinearly.

Conclusion: In CBCT imaging, scatterdegradesimagequality, especially for largebody
size, even with an anti-scatter grid. Scatter removal or correction is necessaryfor
quantitativeCBCT measurements.
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