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Useof outputfrom a computerizedanalysis of a breast imageby radiologists may help
themin thetasksof detection or diagnostic,and potentially improvetheoverall
interpretationof breastimages andthesubsequentpatient care. Manyfactorsmotivate
theattemptsto aid or automateradiological diagnosis.Inadequaciesin interpretation
performancemaybedueto thepresenceof imagenoiseor normal anatomicalstructureas
well asto knownlimitationsin thehumansearchand perceptionprocess. Developments
in breast CAD haveled to clinicall y-useddetectionsystemsin screening mammography
andpre-clinical classificationsystemsfor diagnosticbreast imaging. Diagnosticbreast
CAD systemsprovideoutput for thecharacterizationof lesionson special-view
mammography,breastsonography,andbreast MRI in orderto aid in patientmanagement
decisions,suchasbiopsydecisions. As imagingcontinuesto expandin thedigital era,
computer-aideddiagnosis(CAD) maybecomeanintegratedtool in theonlinediagnostic
workup of suspectbreast lesionsusingmulti-modalityimagesandadvancedPACS. This
presentationreviews research in computerized analysisof mammographic,sonographic,
andmagneticresonancebreastimagesfor detectionanddiagnosis.It will includethe
characterizationof lesionsandtheestimationof theprobabilityof malignancyfor usein
thediagnostic workupof suspect lesions.CAD systemsin diagnosticworkupusually
involve havingthecomputer extract themargin of thelesionfrom thesurrounding
parenchyma,extractcharacteristics (features) of thelesions,mergethesecomputer-
extractedfeaturesinto anestimate of theprobability of malignancy, andasanoption,
retrieveautomatically similar lesionsfrom an onlinereferencelibrary. Theaim of CAD
in diagnosticworkupis to increaseclassification sensitivityand specif icity aswell as to
reduceintra- andinter-observer variability. While thebreadthand depthof CAD is
increasing,continued and expanded efforts areneededfor collectingand confirming
databases,establishingmethodsfor evaluation,integratingeffectivelyandefficiently
with PACSandRIS systems,and providing meansfor clinical evaluation.

Learning objectives:

1. To appreciatethedevelopment of CAD in multi-modality imagingfor detection
anddiagnosisof breastcancer.

2. To understandthebenefits andchallengesasCAD movesinto thedigital eraand
is integratedwith PACS andHIS.

3. To recognizethenecessarystepsfor advancing andintegratingCAD clinically.
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