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Purpose: The aim of this work was to developandapplya computerized auto-assessmentmethodin which a computer-aided
diagnosis (CADx) systemitself providesa level of confidencefor its output for each radiologist-identified lesion.Methodsand
Material: We investigatedthepotential of computer-derivedconfidencelevels both1) as anoutputaid to radiologistsindicatinga
confidence level for thecomputer-estimatedprobabili ty of malignancyand 2) asanautomatedmethodto improvethecomputer
classification performance– in thetask of differentiating betweencancerousandbenign lesions– without eliminatinganylesionsfrom
thedatabase.For theformer, theCADx cancer classification performancewasassessedwithin 3 confidencecategorieswhereeach
categoryincludeda rangeof confidence levels.For thelatter,thecomputer-derivedconfidencelevels wereusedasanautomated
criterionin thedeterminationof thecomputer-estimatedprobability of malignancyfor eachactuallesion basedon probabilities
obtainedfrom differentviews.Thestand-alonecomputerperformancewasassessedwithin a leave-one-case-out protocol using a
database of sonographic imagesfrom 542 patients(19%cancerprevalence).Results:Theclassificationperformanceincreased
substantially from anareaundertheROC curve(AUC value)of 0.66to 0.72to 0.92for confidencecategories‘Poor’, ‘Fair’ and
‘Good’, respectively. Theuseof the auto-assessmentmethodin anautomatedclassification-improvementprotocolresulted in a
modestbut statistically significant increase in theAUC valuewith respectto theperformanceobtained using the ‘ traditional’ CADx
approach, increasingthe AUC value from 0.89to 0.90(p-value0.03) for theentire database.Conclusion: We believe thatcomputer-
providedconfidencelevels maybe helpful to radiologistswho areusingCADx outputin diagnostic imageinterpretation.
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