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Purpose: To improvecone beamCT (CBCT) imagequality in termsof CT number uniformity and accuracyto bettersupport key
image-guidedadaptiveradiation therapy taskssuchasintensity-drivendeformable imageregistrationandadaptivetreatmentplanning.
Method and Materials: Subtractive scatter corrections to Varian on-board imager(OBI) CBCT projections utili zed Monte Carlo
simulatedscatterprofilesbasedupontheknown phantom geometry. A first-order water linearizationcorrectionwasdevelopedbased
upon the measuredx-ray beamcentral ray spectrumwith mathematical spectral correction for the bowtie filter thicknessassociated
with each detector pixel. Projections corrected for scatter and beam hardeningand further corrected using Varian’s scatter
normalization phantom,werereconstructed with an in-houseFDK reconstructionengine.The preprocessingalgorithm wasappliedto
bothhalf-fan andfull -fanprojectionsetswith and withoutthe bowtie fil ter.
Results:CBCT images correctedwith thedescribedpreprocessing methodshowedimproved CT numberuniformity andreduction of
the notorious CBCT cupping artifact. For a 20 cm diameterwater phantom,the cupping artifact was reducedfrom about15% to
within 2%.
Conclusions: Model-based scatter and beam-hardening preprocessing proceduresimprove the on-board CBCT image quality,
improvingits utilit y for image-guidedadaptive radiation therapy.
Conflict of Interest: This work wassupportedby NIH P01CA116602anda grantfrom Varian MedicalSystems


