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Purpose: As IGRT strategiesevolve from localization to adaptive planning, it becomes moreimportantto acquire guidance imagesof
higherquality. We utilized a CATPHAN to subjectradiotherapyCBCT imagesacquired undervariousconditionsto thesamerigorous
testsand evaluation thatdiagnosticCTsundergo. This study reportson theevaluation of imagequalitiesof diagnostic CT and
radiotherapyCBCT andidentifies theareaof quality differencesbetweentheimages.Methods and Materials: RT-CBCT scans
wereperformedon ElektaXVI usingpelvis scansettingson a CATPHAN Model600. Theywere then comparedto results from a GE
Lightspeed16multidetectorCT scanner. The phantomcontainedmodulesallowing measurementof slicethickness,spatial resolution,
low contrastresolution,HounsfieldUnit (HU) sensitivity andimageuniformity. HU uniformity in theaxialdirection andgeometric
distortion were alsomeasured. Results: For low contrastresolution tests, no targetscouldbeclearlydefinedin themedium
resolutionreconstruction on RT-CBCT.Only threespherescouldbeseenwith thehigh resolutionreconstruction(not usedclinically)
comparedto six on diagnostic CTs. Calculatedthicknessesfor a 1.0mm slicevariedfrom 1.33 to 2.45mm. TheHU sensitometry
test showedlargevariation from acceptedHU valuesof thetargets.Thesevariationswere not linearor affectedby thereconstruction
method. Spatialresolution for clinical settings(mediumresolution) wasconstantat threelp/cm andimprovedto tenlp/cm with the
high resolution acceptance testingreconstruction. This is comparableto diagnosticCT resolution. Axial directionHU uniformity
varied in a stepwisefashionastheuniformity module movedawayfrom theCBCT isocenter.No measurable geometric distortion
wasfound asa functionof distance from isocenter. Conclusions: A consolidatedCBCT QA procedureis feasible for monitoring
changesin imageacquisition systemsovertime for imagequality evaluation in adaptive therapy.


