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ABSTRACT:
Purpmpse

To devédop andevaluatean experimental methoalogy for measurig the effective detective quantum efficiency (eDQE) of digital
radiographic sysemswhich reflects the adual signatto-noiseperformancef the systemperunit exposure.

Method and Materials:

A NEXT phantom simulating the scatterand attenwation propertesof anadulthumanthoraxwasusedto measureheresolution,
noise,and scattemperformane of a digital radiogaphicsysem (GE xQi) under conditionsapproximating thoseseenin clinical ches
radiography. Theresoltion wasmeasuredn termsof themoduhtion transferfunction (MTF) usng anedgedeviceplacedatthe
phartom surfaceclosestto thex-ray tube. Thenoise wasmeasiredin termsof thenoisepowerspedrum (NPS)of theregion
correponding to the phartom certer, acquiredat threeexpaure levels. Thescatteffracion (SF) wasevaluatedusinga bean-stop
technique Thesemeaurmeris alongwith measuresf phanbm attenuationandestimate®f x-ray flux andexposurevere
incorporatedin the computatim of the effective Detectve QuantumEfficiency (eDQE).

Results

The phaatomexhibiteda broadbeamtransmssionfraction of 18.65%. The meaured scater fraction in thepresere of grid and
phartomwas33%. The MTF of the systemdroppedby 25%at 1.0 cyclesmm whenthe edgewas placedat the phantomsurfacedue
to scatterandfocal spotblurring. ThecomptedeDQEwasassessd to be0.038and0.028at0.5and1.0 cyclesmm, respectiely (for
E=5.6 mR).

Conclusion:

Converiional DQE measiremerts performeduncer relatively idealized condiions do notaccuratelyrepresentherelative pefformance
of digital radiographicimaging systemsin routineclinical use. A moreappropriatemetric,the eDQE,measuedundercondtionsthat
reasonhly approxmatethoseencounterectlinically reflectsthe addiional contibutionsfrom scatter,grid, andfocal spotblurring,
andprovidesabetteregimateof therelative clinical performanceof digital radiogaphic imaging systems.



