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Purpose:Cone-beamCT (CBCT) is beingincreasinglyusedin radiationtherapy.However,ascomparedto conventional CT, the

degradedimagequality of CBCT hampersits applications. Due to the large volume of x-ray illumination in CBCT, scatter is

considered as one of the fundamental limitations of CBCT image quality. Many scattercorrection algorithms have been

developed, while drawbacksstill exist. Here, we proposea newscattercorrection method which is particularly useful in radiation

therapy.

Methodsand Materials: Sincethe samepatient is scannedrepetitively during oneradiation treatmentcourse, we measurethe

scatterdistributions in onescan,and usethemeasuredscatter distributions to estimate and correct scatter in thefollowing scans.

A partially blockedCBCT is used in the scattermeasurementscan.The x-ray beamblocker hasa strip pattern, suchthat the

whole-field scatter distribution can be estimated from the detected signals in the shadow region and the patient rigid

transformation canbedetermined from thereconstructedimageusingthe illuminated detectorprojection data. From thederived

patient transformation, themeasuredscatteris thenmodifiedandusedfor scatter correction in thefollowing regularCBCTscans.

Results: The proposed method has been evaluated using Monte Carlo simulations and physical experimentson an

anthropomorphic chestphantom.Theresultsshowa signifi cantsuppression of scatter artifacts usingtheproposed method.Using

the reconstructionin a narrow collimator geometry asa reference,thecomparisonalsoshowsthat theproposed methodreduces

reconstructionerrorfrom 13.2%to 0.8%.

Conclusions: This work indicatesthat muchimproved CBCT imagequality is achievable usingthe proposed scatter correction

method in radiation therapy. Our method is very attractivein applicationswhere high CBCT reconstruction accuracy is critical,

for example, dosecalculation in adaptiveradiation therapy.
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