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Purpose: To investigaé image quality improvenent in Megavolage ConeBeam CT (MV-CBCT) images using image filtering
techniques for adaptiveradothergy (ART) protocols MV-CBCT imagirg is often usal for daily patientlocalization. Howeve, soft
tisaue contrastin MV -CBCT imagesis limited andaccuatedelineationof targeés andorgansat-risk is sometimeshallenging.Image
postprocessingwith advancedimagefiltering technguescanimprove the quality without the need to increasethe doseexposureor
the imagingprocedure.

Method and Materials: MV-CBCT imagesof two image-quality phantomsandof patientswith prostatecancernwverepostprocessd
using noisereducing,edgepresiving imagefilters. On the phartom images,the contag-to-noiseratio and the spatialresolution
before and after filtering were evduated. The improvementin imagequality for the prostatepatientswas qualitatively judgedby
physiciars basedon the ability to ddineatethe prosate, rectum bladder and seminalvesiclevolumes.The optimal combinationof
MV-CBCT delivery protocok with different patient dosesand fil tering techniqueswas deternined for online and offline ART
protols.

Results: Using an edgepreserving noiseredwcing curvatire flow imagefilter, the quality of MV-CBCT imageswasimproved. The
contast-to-noiseratio on the phartomswasimprovedby up to 30%, while maintaining the spatialresolution.Althoughthe raw cone
beam image quality of the prostate patents was sufficient for patient treatmentlocalization the ability to contour anatomical
strudureswasincreasedn the postprocessedmages.

Conclusion: Using advancedfiltering toolsfor MV-CBCT imagescanimprovetheimagequality, especiallysoft-tissuecontrast.This
allows ddineation of organs not clearly visible on theraw imagesThe tods arepotentially benefcial for defomableregistraton of
MV -CBCT imageswith plannng CTs, for monitoring the delivered doseto targetsandorgansat-risk, andfor ART protocols Finally
usingprotocolswith lower exposue, paient dosefrom daily imaging procalurescanbereduced.



