AbstractlD 7682Title: Evaluationof Kilo-VoltageConeBeamCT ImageQudity in Context to Dose
Re-computaibn

Purpose:

The purposeof this studywasto evduatevolumetrickV ConeBeamCT (CBCT) image
quality at differentscan parametersettingsin context to treatmenplanningtolerances
Method and Materials:

Both large andsmall density phantomswith eight densty insertsweresanna by GE LS
CT/PET systemaswell as the Varian’s OBITM systen in hdf fan andfull fan scannirg
modes.Sansfor CBCT imageswere performedat differenttube currents (20-, 40- and
80-mA) andsourceimage distance(SID) (150cmand 160cm) after prior cdibration of
eachmode Deviation of the Hounsfidd Unit (HU) valuesat different settingg compared
to conventionalkV CT images were obtainedfor furtherevaluation We aso adjustedhe
CT numberin CT images to simulate CBCT artifacts that was not produed by our
experiments,and to see how mud degadation of image would violate dosimetric
feasibility of CBCT basal treatmentplanning. Treatmentplans for singe beam or
multiple beamswerecalculaed basedon CT, CBCT andmodified CT images for various
phantons geometiesandpatients.

Resuls and Conclusions:

Reasllts showthat the HU for differentanatomiesn the body havedifferentamountof
charge for differentscan paraneterssetings (including current,SID andfan angleused)
for CBCT image acquisition.Larger variaions in HU appearedn lung and densebone
regions, comparedto thosewith HU closer to tissue Maximum variationsin HU were
foundin theimageswith datatruncdion. Doseprofiles, dosevolumehistogramsisodo®
distributions and Ganma values of CBCT based plan with imagesscannedat full fan
modeageerelatively well with CT basedplan. Largerdosediscrgancy appearsn lung
or denseboneregion. Results from the CT-modified imagesbasel plans showtha the
dosmetric errorbeconessignificant as the HU vanation goesbeyonds0.



