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Purpose:
To establishexpectedperformance of digital flat panelradiographysystemswith respect to SNRversusdetectorexposureunder
clinical conditionsfor thoracic imaging.

Method and Materials:
Exposuresweremadeof a LucAl Chest phantom at 125kVp and180cm SID using 16 systems(modelsXQ/i, XR/d, XR/dII and
Definium; GE Medical Systems; Milwaukee,WI). ThemAs wasmodified for exposuresaboveandbelowthemAs deliveredby AEC.
Exposuresmeasuredfree-in-air werecorrectedto theimaging planeby theinversesquarelaw, for attenuationby thephantom, andby
the Bucky factor of thegrid for this phantom,geometry,andkVp. SNRwastheratio of themeanandstandarddeviation (SD) of an
ROI automaticallyselectedin thecenterof eachunprocessed image. Paireddatawascollectedfor 11 systemsbeforeandaftera major
gainandoffsetcalibration. SNRversusdetector exposure data wereinterpolatedusinga powerfunction to stratify the datainto 0.2,
0.5, 1.0,2.0, and 5.0mR to the detector.

Results:
Although meanSNR changedonly slightly aftercalibration, SD of SNRdecreasedmarkedly(41%),approachingstatistical
significance(p=0.061). Systemsweresegregatedinto two classes: higher(N=5) andlower (N=6) thanthemeanSNR. After
calibration, differenceswerenotedfor bothhigh and low groups,but weresignificant only for someexposurelevelsusinga one-tailed
t-test. High andlow groupswere significantly different (p<0.01)from eachotherbefore,but not aftercalibration.SNRsfrom 4 of 5
remainingunpaired systemsconformedto the95%confidenceintervalsof paireddata after calibration.

Conclusions: 
Exposure-dependentSNR measurementsunderclinicalconditionsprovide criteriafor evaluatingdigital flat panel radiographic
systems. Calibration reducesvariation amongsystems.


