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Purpose: To develop a computer-aided diagnosis systemto assist radiologists in classificationof
malignant and benignmasseson digital breasttomosynthesis (DBT) mammograms.

Method and Materials:
We used a dataset of 60 cases(30 malignantand30 benign) acquiredwith a GE Gen1prototypeDBT
system located at theMassachusettsGeneralHospital. TheDBT systemacquired11 projections in 5-
degreeincrements overa total arc of 50 degrees.TheDBTs werereconstructedat a slicespacingof 1
mm using a simultaneousalgebraic reconstruction technique. In this preliminarystudy,thevolumeof
interest(VOI) containingthe massand its central slice weremanuallyidentified. The masson each
slice wassegmentedby an active contourmodelinitializedwith adaptivek-meansclustering. A band
of pixels aroundthe segmented mass boundaryunderwentthe rubberband straightening transform
(RBST) and the RBST image was enhanced by Sobel fil tering. Morphological, spiculation,and
texture features were extracted from the segmented mass and the enhanced RBST image. Two
approachesfor analysisof the masses were compared, one usedthe featuresfrom the central slice
alone and the other usedthe averageof the corresponding features over five slicescenteredat the
central slice. Using leave-one-case-out resampling, a linear discriminantanalysis (LDA) classifier
with stepwisefeatureselection wastrained andtestedin eachfeaturespaceto classify themasses.

Results:
The LDA classifier achievedan areaunderthe test receiver operatingcharacteristic (ROC) curve of
0.93±0.03 using the 5-slice approach, comparedto 0.82±0.05 using the single-slice approach. The
differencewasstatistically significantwith p<0.001.

Conclusion:
The preliminary results demonstratethe feasibility of computerized classifi cationof massesin DBT.
Further studiesareunderway to compare variousapproachesfor using DBT volumetric information to
characterizemasses.
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