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Purpose: To measurethecharacteristiccurveresponseof theraw, “fo r processing”
digitizedscreen-fi lm anddigital detectors to variationsin incident exposurefor
mammographyapplications. Conversionandtransformation of digital datato values
directlyproportionalto exposure normalizes theoutputindependentof thedetector
responseto allow a “universal” workstationto renderDICOM “for presentation”images
of similar appearance.

Method and Materials: Screen-film responsewasmeasuredby varying tube current
undertight collimationwith a 4.5cm plasticattenuatorin a scatter-freegeometry.
Multiple exposureson a film wereachievedby repositioningthecassetteunder the
collimatedareaandrecordingtheincidentexposurewith a calibrated radiation dosimeter,
which rangedfrom ~1 mR to ~40mR over11 exposures.Film processingand
digitizationprovidedDICOM images. Regionof interestanalysison theexposedfilm
areasyieldedaveragevalueasa functionof exposure. A look up table(LUT) was
constructedby fitting the curve with a third-orderpolynomial, andscaling theoutput to a
rangeof 4000.Applicationof thedigital numberto exposureLUT on thedigitizedfilms
produced“exposurenormalized” images.A similar techniquewasusedwith a prototype
CR mammography system to discern thedigital numberto exposure relationship, using
anexponentialfit for theLUT transformto provideexposurenormalizedCR images.

Results: Transformationof digitizedscreen-film calibration imageswas achievedwith
goodfidelity; likewise,CR conversionwas achieved with excellentlinearity. Subsequent
processingenhancement of normalized imagesyieldedgoodappearancematching
comparedto theoriginal “ for presentation”film andCR images.

Conclusion: Digitized mammographyfilms and CR mammography images transformed
to a linearexposureresponsecanyield similar DICOM “for presentation”appearance
with independentimageprocessing, importantfor longitudinalcomparisonsby the
radiologist.
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