
AbstractID: 9296Title: A Simpletechniqueto improveimagequalityof CBCT for brain.

Title: A Simple technique to improveimagequality of CBCT for brain

Srividya S Duvvuri Ph.D., Jatinder Palta Ph.D.,RobertMalyapaM.D., Ph.D.,NancyP.MendenhallM.D., SoonHuh Ph.D.,
University of FloridaProtonTherapy Institute

Purpose: Improve theimagequality of Cone-BeamCT from theElektaSynergyLinearAcceleratorfor its usefor radiosurgerysystemor externalradiation
therapyfor smallbraintumors.

Methods: The imagequality of the CBCT imagesusing manufacturer-recommendedpresetvalueare not adequateto takefull advantage of imagefusion
with planned CT and CBCT imagesfor daily setup,especiallyfor small targetsor organswith low contrast in the brain. To resolve this issuevarious
parameters,including the gantry rotationalsettingsandthe XVI imagepanel areexperimentally optimizedto improveimagecontrastin the CBCT imagesof
thebrain.

Results: Choosing a voltageof 120KVp insteadof 100KVp reducedthebonyartifacts,especiallyin the regionof skull base.Increasing gantryrotationfrom
200o to 300o reduced streakartifacts. Increasing the x-ray tubecurrent by a factor of 2 or 4 increased the signal-to-noise ratio (SNR) while minimizing the
radiation dosageto a patient.Reducing the collimator setting for x-ray generator from a size of ~25cm by 25cm (at the Isocentre) to 25cm by 10cm
minimized scattered radiationandradarartifacts,while covering wholebrain independentof tumorposition in thebrain.Using0.1 to 2mmthick aluminum
filter effectively reducedscatteredradiation from theheadof thepatient.

Conclusion: New protocolqualitatively improveslow contrastof the brain. This setupis especially useful to correlatethetargetsin themiddleof thebrain
whentherearerotationaldiscrepancies betweenCT andCBCT images.Furtherinvestigationof the this techniqueis required to qualitatively improve the
CBCT image quality.


