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Purpose: In imageguidedradiation therapy(IGRT), theperformanceof imageguidance

modalitieslike kilovoltagecone-beam computedtomography(CBCT) andmegavoltage

computedtomography(MVCT) systemsis qualitativelyverified with a vendor-provided

CatPhan phantom.For a moremeaningfulQA tool, a methodologyto use CatPhan

phantoms for fundamentalmeasurementsof modulationtransferfunction(MTF), noise

powerspectrum(NPS)and detective quantumefficiency(DQE) for CBCT andMVCT

systemsis presented.

Method and Materials: We have extendedthemethodof using bar-patternline-pairsfor

MTF measurement(thatwe recentlyvalidatedfor megavoltage imaging)to CBCT and

MVCT imagersby usingline-pair inserts within theCatPhan for axial planeMTF

measurement. TheMTF was also obtained by evaluatinga point responsefrom a tungsten

carbidebeadinsertto validate our method.Axial slicesrepresenting homogenous water-

equivalentregionsof theCatPhan were usedto measureNPSthat alongwith theMTF

wasusedto computeDQE.Thephotonfluencecontributionto each sliceof theCatPhan

wasestimatedfrom ion-chamberdosemeasurementsin a water phantomfor identical

imagesettingsandMonteCarlo simulation basedfluence – dosefactors.Phantom set-up

wastypicall y completedwithin a minuteand all analyseswereconducted by an

automatedsoftwareprogram within seconds.

Results: Goodagreement was observedbetween MTF curves obtainedfrom thebar-

pattern andpoint responsemethods.Our CatPhanbasedQA methodology wasapplied to

a VarianTrilogy CBCT system aswell asa Hi-Art Tomotherapyunit.

Conclusion: CatPhanbased MTF, NPSandDQE measurementsfor CBCT andMVCT

QA presentseveraladvantages includingsimplicity, speedandtheuse of widely

acclaimedradiographic metrics.Theycanbeeasilyextended to quantifyseveral factors

thataffectimagequality (beam settings,filtering, sampling,reconstruction,field size,

etc).


