AbstractID:9586Title: A FormulismtowardsClinically Rdevant Radiographidmaging
Metrics in the Presencef Patient Scater andAttenuaion: cMTF, cNPS,andcDQE

Purpose:We presenia formulism to extend conventionaradiographt metrics
moduldion transferfunction (MTF), noisepowerspectrum (NPS)anddeectivequantum
efficiency (DQE), to clinically equivdent analoguescMTF, cNPS and cDQE,that
include paient specificinfluencesof satterandbeamattenuéion. We alsoproposea
clinical interpretatio of theabovemetrics clinical resolutionindex (CRI), clinical noise
index (CNI) andclinical contrastindex (CCI), in which a clinical confidencelevel of
resolution, noiseandcortrastis predidedfor a givenanatomicaktructureandgeometry.
Method and Materials: Theformulationand validation of our clinical metricswere
conductedn anElektaiViewGT portalimager.We usal a barpatternto evduateMTF
as afunction of spatid frequency(f), build-up (b) andscatterdepth(s) within 30 cm
thickness of waterto obtaincMTF(f,b,s). Uniform flat-fields through30 cm thicknessof
watercortainingvatrying attenuatingmediaindicatedby massthickness(6t), areasmable
appoximationfor Comptonli mited megavoltageémaging, wereusedto measure
cNPS(fpt). Finally, cDQE(f,b,s 6t) was computedandnormadized by the exit fluence
associatedwith theattenu#ed fields Clinical confidenceindicesfor delineding
anatomcal structuregCRI, CNI andCCl) wereobtainedby expressng cMTF, cNPSand
cDQE asafunctionof radiographimbjectsize (w = 0.5/f), dongwith cdibratedcharts
providing thetransfornationfrom anatomicakizeor form to theradiogaphicsize
marker(w).

Resuls: Major differeneswereobsenedbetweerconventional MTF, NPSandDQE
measurementsndour clinical equivalents (cMTF, cNPSandcDQE)that reflectedthe
significantinfluenceof patient attenuaion andscatter CRI, CNI andCClI curveswere
edablishedfor seveal sdectedandomicalsitesthatincluded bonyaswell assdt tissue
contrast.

Conclusion: Theclinicaly equivalentimagng metricsdesribedaboveprovidea
significantlink betwesn conventionalradiogaphicmetrics definedfor idealizedsystems

andrealstic clinical imagequdity.



