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Classification of Breast Carcinoma Subtypesusing Computer-Extracted
Morphological and Kinetic Featuresin DCE-MRI

Purpose: To assesstheperformanceof computer-extractedmorphological andkinetic
featuresin differentiatingdifferent types of breast lesions, specificall y ductal carcinoma
in situ (DCIS) andinvasive ductal carcinoma(IDC), in DCE-MRI.

Materials and Methods: BreastMR imageswereobtainedwith a T1-weightedSPGR
sequenceusing Gd-DTPA on a 1.5TGE MRI scanner. Eachcasehasoneprecontrastand
five postcontrastseriesat intervalsof 68 seconds,andeach seriescontains60 coronal
slices. Thedatabasecontains83 benign breast lesionsand98 malignantbreast lesions
including 24 DCIS,32 IDC, 18 combinedDCIS/IDC,10 invasivelobular carcinoma
(ILC) and14 non-categorizable lesions. All lesions were verified pathologically. Only
pure DCIS andIDC lesionswere used. Each lesionwassegmentedand its characteristic
kinetic curvewasextractedusingthefuzzy c-meansmethod. Twenty-nine features
including textural,morphological, kinetic, andvariancekinetic features wereextracted
andstepwiselineardiscriminantanalysis usinga Wilks lambdacostfunction wasused
for featureselection. The selected featureswere mergedusinground-robin Bayesian
neural networkandtheclassificationperformancewasevaluatedusing receiver-operating
characteristics(ROC) analysis.

Results: DistinguishingDCIS lesionsfrom IDC lesionsusingselected featuresgavean
AUC valueof 0.95. AUC valuesof 0.85and0.87were obtained in differentiating
betweenDCIS andbenignlesions,and betweenIDC andbenignlesionswith merged
features,respectively.

Conclusions: Computer-aideddiagnosisfor breastMRI canbeextendedfrom malignant
vs.benignclassification to distinguishingdifferentsubcategoriesof breastcarcinomas, in
particular DCIS andIDC.


