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Purpose:
The purposeof this studywasto evaluatevolumetrickV ConeBeamCT (CBCT) image
qualityat differentscanparametersettingsin context to treatmentplanningtolerances
Method and Materials:
Both large andsmalldensity phantomswith eight density insertswerescanned by GE LS
CT/PET system,aswell as theVarian’s OBITM system in half fan andfull fan scanning
modes.Scansfor CBCT imageswere performedat different tubecurrents (20-, 40- and
80-mA) andsource-imager distance(SID) (150cmand160cm) after prior calibrationof
eachmode. Deviation of the Hounsfield Unit (HU) valuesat different settings compared
to conventionalkV CT images were obtainedfor furtherevaluation.We also adjustedthe
CT number in CT images to simulateCBCT artifacts that was not produced by our
experiments,and to see how much degradation of image would violate dosimetric
feasibility of CBCT based treatmentplanning. Treatmentplans for single beam or
multiple beamswerecalculated basedon CT, CBCT andmodified CT images for various
phantoms geometriesandpatients.
Results and Conclusions:
Results showthat the HU for different anatomiesin the body havedifferentamountof
change for differentscan parameterssettings (includingcurrent,SID andfan angleused)
for CBCT image acquisition.Larger variations in HU appearedin lung anddensebone
regions, comparedto thosewith HU closer to tissue. Maximum variations in HU were
foundin theimageswith datatruncation. Doseprofiles, dosevolumehistograms,isodose
distributions and Gamma values of CBCT based plan with imagesscannedat full fan
modeagreerelatively well with CT basedplan.Largerdosediscrepancy appearsin lung
or denseboneregion. Results from the CT-modified imagesbased plans show that the
dosimetric errorbecomessignificant as theHU variation goesbeyond50.


