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ABSTRACT:

Purpose:

To develop andevaluateanexperimental methodologyfor measuring theeffective detective quantum efficiency(eDQE) of digital
radiographic systemswhich reflects the actual signal-to-noiseperformanceof thesystemperunit exposure.

Methodand Materials:

A NEXT phantom,simulating thescatterand attenuation propertiesof anadulthumanthoraxwasusedto measuretheresolution,
noise,and scatterperformance of a digital radiographicsystem(GE xQi) under conditionsapproximating thoseseenin clinical chest
radiography. Theresolution wasmeasuredin termsof themodulation transferfunction(MTF) using anedgedeviceplacedat the
phantom surfaceclosestto thex-ray tube. Thenoise wasmeasuredin termsof thenoisepowerspectrum (NPS)of theregion
corresponding to thephantom center, acquiredat threeexposure levels. Thescatterfraction (SF) wasevaluatedusinga beam-stop
technique. Thesemeasurements alongwith measuresof phantom attenuationandestimatesof x-ray flux andexposurewere
incorporatedin thecomputation of theeffective Detective QuantumEfficiency(eDQE).

Results:

Thephantomexhibiteda broad-beamtransmissionfraction of 18.65%. Themeasuredscatter fraction in thepresenceof grid and
phantom was33%. TheMTF of the systemdroppedby 25%at 1.0cycles/mm whentheedgewas placedat thephantomsurfacedue
to scatterandfocal spotblurring. ThecomputedeDQEwasassessed to be0.038and0.028at 0.5and1.0cycles/mm,respectively (for
E= 5.6 mR).

Conclusion:

Conventional DQE measurements performedunder relatively idealizedconditionsdonot accuratelyrepresenttherelative performance
of digital radiographicimaging systemsin routineclinical use. A moreappropriatemetric,the eDQE,measuredunderconditionsthat
reasonably approximatethoseencounteredclinically reflectstheadditionalcontributionsfrom scatter,grid, andfocal spotblurring,
andprovidesa betterestimateof therelative clinical performanceof digital radiographic imaging systems.


