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Detection of Breast Mass in Mammogram Us-
ing Computer-Aided Diagnosis System

Myung Chul Chang, M.D., Chan-Dong Kim, M.D., Hye Rin
Roh, M.D., Gi Bong Chae, M.D., Dae Hyun Yang, M.D."
and Won Jin Choi, M.D.

Department of Surgery, Kangwon National University College
of Medicine, ’Department of Surgery, Hallym University College
of Medicine, Chuncheon, Korea

Purpose: Computer-aided diagnosis system was developed
to improve the accuracy and the efficacy of the image inter-
pretation. This article is to provide a possibility of computer-
aided diagnosis for detection of masses in mammograms.
Methods: The craniocaudal and mediolateral images of 120
mammograms from 30 patients that were histologically pro-
ven to be malignant and 30 patients that were histologically
proven to be benign were analysed using the mammography
softwere. The contralateral mammograms were used as
control images. Correct marks of the lesions were scored
as a true positive and marks not at the location of the
lesions were scored as a false negative. Any marks of the
normal images were scored as a false positive and no mark
of normal images were scored as a frue negative.
Results: It took approximately 2 min to scan and 1 min to
process 24 by 18-cm mammograms. There was an average
of 1.4, 2.0 and 2.1 marks per image in normal, benign and
malignant mammograms respectively. Mass detection rate of
malignant lesion was 90.0% (27 of 30) and that of benign
lesion was 63.6% (21 of 33). Mass detection rate of dense
breasts was 68.8% (22 of 32) and that of fatty breasts was
83.9% (26 of 31). Mass detection rate of BI-RADS category
4,5 and 0 was 85.7% (42 of 49) and that of category 1,
2 and 3 was 42.9% (6 of 14). The overall sensitivity was
76.2% and specificity was 28.1%.

Conclusion: In this study, mass detection rate for malignant
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lesions was higher than that of benign lesions and dense
breast has lower detection rate than fatty breast. According
to the BI-RADS category, mass detection rate was higher
in the more malignant category. Computer-aided diagnosis
system for this study had limited specificity but acceptable
sensitivity. (Journal of Korean Breast Cancer Society
2003;6:20-23)
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Fig. 1. True positive result of computer-aided diagnosis system.
Irregular margined malignant mass was localized correctly
(asterisk). Breast margin was automatically outlined by
program, but the area of mass was drawed manually to
compare the result.

Table 1. Comparisons of detection rate and false-positive marks
per image according to pathologic diagnosis

Pathologic . False-positive
. . Detection rate* .
diagnosis mark per image
Malignant (n=30) 27 (90.0%) 1.1£1.0
Benign (n=33) 21 (63.6%) 1.5+1.3

*p=0.014, ' p=0.234

7} AE 5 A THP=0.042, P=0.015).

3 BALL 3099 FHESR F 3
I dAste] 90.0%01 3, ¥HFTEL 334 F 219
A 5te] 63.6% %, AHEETE T3 B FA
o 98t Al = 4THP=0.014, Table 1). -7
FE BAFE FATES L1107, FHEGE
132 FAFTLAA BRoU AR FoAHS ¢
ATH(P=0.234, Table 1).

N

s A 6399 A e FEATFAAM 18
ALE7L 1 e 22 92 A9 T e 83.9%%
Elas] i]‘?:_‘EJ} 3EE 42 B H9E 688%E, Y
AYE7} e A FH 9 H”#%ﬂ ERou A4 &
o)L UATHP=0.159, Table 2). F¥o XUxo] w
YA EAFE Ao} HAME}(P 0.900, Table 2).

frared el o]447-8 BI-RADS category 1, 2, 33 ca-

tegory 4, 5, 022 UF3E& HF category 1, 2, 39419 F
o] WALLS 429%F category 4, 5, 09] 85.7% Kt} 2
SHA SkTH(P=0.002, Table 3). $IYA FAIGE category
1, 2, 304 E=kout TAAQL FAAL sl THP=0.350,

Table 2. Comparisons of detection rate and false-positive marks
per image according to breast density

Breast . False-positive
. Detection rate* . +
density mark per image
Density 1 or 2 (n=31) 26 (83.9%) 1.3+1.2
Density 3 or 4 (n=32) 22 (68.8%) 1.3+1.1
*P=0.159, ' P=0.900

Table 3. Comparisons of detection rate and false-positive marks
per image according to BI-RADS category

BI-RADS . False-positive
Detection rate* . +
category mark per image

1, 2, 3 (n=14) 6 (42.9%) 1.6+1.4

4, 5,0 (n=49) 42 (85.7%) 1.2+1.1
#P=0,002, ' P=0.350
Table 3)
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