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Purpose: To measuretheinstrumentation-noise equivalent exposure(INEE) of a clinical digital imagingsystemundervariousmodes
of operation. Method and Materials: The INEE is defined asthe exposureat which the quantum-noiseequalsthe instrumentation-
noiseand is measuredfrom theplot of pixel gray-level-valuevarianceversusdetector entranceexposure. Theinterceptof sucha plot
representsthe instrumentation-noisein gray-level values and the slope providesthe conversionfactor from thesearbitrary units to
equivalent exposure. Sequencesof 90 flat-field imagesin DA and DSA modes wereacquired at 1 frame-per-secondusinga Varian
PaxScan 2020 flat panel detector, both with imageprocessingenabledand disabled. Imagereceptor input exposurewas measured
usinganionization chamber and effectsof uncertaintiesin exposure calibrationon theresulting INEE wereinvestigated.Results: The
INEE was observed to vary depending on the mode used and was measuredto be 0.9±0.2 and 44±6 µR in DA and DSA modes,
respectively,with imageprocessing disabled. Exposurecalibration error wil l result in additional proportionate INEE error. With
imageprocessing enabled the variancewashighly nonlinearwith exposurein DA modeindicatinga needto haveaccessto linear,
unprocesseddata. Thedifferencein integration capacitancebetweenDA andDSA modes,0.5and4 pF respectively,helpsexplainthe
change in the INEE betweenthese modes. Conclusion: INEE measurementsweredoneon a clinical digital imagereceptor andwere
found to be dependenton the operational modeused.The importanceof disablingimage processing during INEE measurementwas
demonstrated. Dueto theease in gathering andanalyzing thenecessarydata, we foundthe INEE to bea usefulquality assurancetool
for assessing a system’sinstrumentation-noisein termsof a clinically relevantmeasure of exposure. (Support : NIH GrantsR01-
NS43924, R01-EB002873,Toshiba Medical SystemsCorporation)


