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Purpose: A majorchallengein computer-aideddetection(CAD) of polyps in CT colonography (CTC) is

thedetection of “di fficult” polyps which radiologistsare likely to miss. Our purposewasto develop a

CAD systemincorporating massive-trainingartificial neural networks (MTANNs) for the detection of

polypsandevaluate its performanceon polyps “missed” by radiologistsin a largemulticenterclinical trial.

Material and Methods: Our databaseconsistsof CTC scansobtainedfrom a multicenterclinical trial in

which 15 leadingmedicalinstitutions participatednationwide.For testing our CAD system, we randomly

selected14 polyps/massesin 14 patientsthat were “missed” by radiologistsin thetrial. Lesion sizes

rangedfrom 6-35 mm,with anaverageof 10 mm. We developeda CAD systemconsistingof 1) colon

segmentationbasedon CT value-basedanalysis and colon tracing,2) detectionof polyp candidatesbased

on morphologicanalysison thesegmentedcolon, 3) calculationof 3D patternfeaturesof thepolyp

candidates,and4) classificationof thepolyp candidatesaspolypsor non-polyps by use of a classifier. We

testedtwo differentclassifiersfor step4): quadraticdiscriminantanalysisbasedon thepatternfeatures

andour original 3D MTANNs.

Results: With our CAD systembasedon quadratic discriminant analysis,we achieved43%(6/14)by-

patient sensitivity with 5.6 (78/14) falsepositive detections (FPs) per patientfor the 14 “missed”polyps

in a leave-one-lesion-out test. We replacedquadratic discriminant analysis with 3D MTANNs,and

obtained71.4%(10/14) sensitivity with 4.8(67/14) FPsperpatient.

Conclusion: Theperformanceof 3D MTANNs wassuperiorto thatof quadratic discriminantanalysis.

With our CAD systembasedon the3D MTANNs, 71.4% of polyps “missed” by radiologists in the

multicenterclinical trial weredetectedcorrectly,with anFP rateof 4.8FPsperpatient.


