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Purpose:We presenta formulism to extend conventionalradiographic metrics:

modulation transferfunction (MTF), noisepowerspectrum(NPS)anddetectivequantum

efficiency(DQE), to clinically equivalent analogues:cMTF, cNPS and cDQE,that

include patient specificinfluencesof scatterandbeamattenuation. We alsoproposea

clinical interpretation of theabovemetrics: clinical resolution index (CRI), clinical noise

index(CNI) andclinical contrast index(CCI), in which a clinical confidencelevel of

resolution,noiseandcontrastis predictedfor a givenanatomicalstructureandgeometry.

Method and Materials: Theformulationand validation of our clinical metricswere

conductedon anElektaiViewGT portalimager.We used a bar-patternto evaluateMTF

as a function of spatial frequency(f), build-up (b) andscatterdepth(s) within 30 cm

thickness of waterto obtaincMTF(f,b,s). Uniform flat-fields through30 cm thicknessof

watercontainingvarying attenuatingmediaindicatedby massthickness(δt), a reasonable

approximationfor Comptonlimited megavoltageimaging, wereusedto measure

cNPS(f,δt). Finally, cDQE(f,b,s,δt) was computedandnormalized by theexit fluence

associatedwith theattenuated fields. Clinical confidenceindicesfor delineating

anatomical structures(CRI, CNI andCCI) wereobtainedby expressing cMTF, cNPSand

cDQE asa functionof radiographicobjectsize (w = 0.5/f), along with calibratedcharts

providing thetransformationfrom anatomicalsizeor form to theradiographicsize

marker(w).

Results: Major differenceswereobservedbetweenconventionalMTF, NPSandDQE

measurementsandour clinical equivalents(cMTF, cNPSandcDQE)that reflectedthe

significantinfluenceof patient attenuation andscatter. CRI, CNI andCCI curveswere

establishedfor several selectedanatomicalsitesthatincluded bonyaswell assoft tissue

contrast.

Conclusion: Theclinically equivalent imaging metricsdescribedaboveprovidea

significantlink betweenconventionalradiographicmetrics definedfor idealizedsystems

andrealistic clinical imagequalit y.


