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Table 1. The Contents of BI-RADS Descriptors for Breast Sonography
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Shape Oval Round Irregular
Orientation parallel non parallel
Margin circumscribed
not circumscribed indistinct
angular
microlobulated
spiculated
Lesion Boundary abrupt interface echogenic halo
Echo pattern hyperechoic isoechoic hypoechoic complex
Posterior acoustic features shadowing enhancement no
Calcification Presence of microcalcification
Absence of microcalcification
Final assessment Category 4a, 4b, 4c Category 5
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Table 2. The Final Pathologic Results of 1150 Breast Lesions

Final Diagnosis

Malignant masses (n =496) Infiltrating ductal carcinoma,

NOS (n=393)

Ductal carcinoma in situ (n = 51)
Infiltrating lobular carcinoma (n=14)
Mucinous carcinoma (n = 3)
Medullary carcinoma (n = 12)
Papillary carcinoma (n = 4)

Other malignant lesions* (n = 19)
Fibroadenoma (n =181)
Fibrocystic disease (n = 186)
Intraductal papilloma (n = 82)
Stromal fibrosis (n=57)

Adenosis (n = 35)

Benign phyllodes tumor (n = 28)
Atypical ductal hyperplasia (n = 10)
Other benign lesions' (n = 75)

Benign masses (n = 654)

*. solid and papillary neuroendocrine intraductal carcinoma, der-
matofibrosarcoma protubulence, adenoid cystic carcinoma, meta-
plastic carcinoma, mixed infiltrating ductal and mucinous carcino-
ma, leiomyosarcoma, maligmant phyllodes tumor.

T DM mastopathy, intramammary lymph node, tubular adenoma,
radial scar, columnar cell change, ductal epithelial hyperplasia, for-
eign body granuloma, negative for malignancy, sclerosing lobular
hyperplasia, mucocele like lesion, fibrosis, lactating change
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Table 3. Positive Predictive Value of Category (PPV) 4a, 4b, 4c,
and 5

Positive Predictive Value

4a 12% (80/646)
4b 55% (76/138)
4c 87% (144/166)
5 98% (196/200)
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<0.0001
0.0944
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
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308
188
31
465
300
57
139
118
48
17
313
13
145
68
129
141
118
346
32
231
265
301
195
137
350
43
59
394
496

Total
1150

149
505
43
611
117
314
223
442
64
12
136
57
140
56
377
24
255
348
51
477
177
64
590
25
629
65
583
654

147
49
192
134
57
180
39
22
29
106
26
169
73
123
168
28
74
122
36
155
196

200

98
46
10
134
84
10
50
35
23
82
47
27
39
29
38
98
58
86
95
49
37
107
25
114
144
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20
12
18
10
11
11
11
11
20
22
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28
48
70
44
13
19
29
12
29
31
13
24
25
41
10
44
32
26
50
17
59
13
61
76

4b
138

12
50
59
14
22
26
22
10
30
20
12
22
25
34
37
25
17
45
59
12
49
62

35
45
11
69
38
29
13
48
22
28
37
29
38
13
56
24
12
68
71
16
64
80

646

B3l 9tH(4-6).
4a

129
437
529
90
286
190
416
54
12
84
56
116
40
348
221
300
45
429
137
33
533
19
547
52
511
566

Benign Malignant Benign Malignant Benign Malignant Benign Malignant Benign Malignant
37

microlobulated

angular
Enhancement

not performed
No

Positive
Negative
Shape
Round
Lobular
Irregular
Margin
circumscribed
indistinct
spiculated
Echogenicity
hyper or iso
hypo
mixed
Orientation
Parallel
not parallel
Boundary
Yes
No
Calcification
Yes
Shadowing

No
Posterior echo

Yes
Oval

No
Risk factor

Yes

No
Mammaography

Table 4. The clinical and Sonographic Findings of 1150 Breast Lesions

Symptom
Total
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Table5. Significant Sonographic Features Helped to Differentiate
Malignancy from Benignity in 1150 Breast Lesions Categorized as
4and5
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BI-RADS US Category 4 and 5 Lesions: Subcategorization of Category 4
Lesions and Positive Predictive Value of Each Subcategory

Myung Hyun Kim, Min Jung Kim, Jin Young Kwak, Hee Jung Moon, Hye Ryoung Koo,
Ji Youn Kim, Jung Hyun Yoon, Eun-Kyung Kim

1Department of Radiology, Research Institute of Radiological Science, Yonsei University College of Medicine

Purpose: To retrospectively analyze the sonographic features and positive predictive values (PPVs) of the le-
sions classified as categories 4a, 4b, 4c and 5 by using Breast Imaging Reporting and Data System (BI-
RADS) ultrasonography(US) lexicon and to assess statistically significant BI-RADS US descriptors to pre-
dict malignancy in category 4 and 5 lesions.

Materials and Methods: Between January 2004 and September 2005, two breast radiologists reviewed 1150
pathologically proven BI-RADS US category 4 and 5 lesions of 1010 patients retrospectively based on BI-
RADS US lexicon and reassigned one of the final assessment categories to each lesion. PPVs for category
4a, 4b, 4c and 5 were evaluated. Multiple logistic regression was used to assess combination of significant
BI-RADS US descriptors.

Results: PPVs for subcategory 4a, 4b and 4c and category 5 were as follows: category 4a, 80 (12 %) of 646; cat-
egory 4b, 76 (55%) of 138; category 4c, 144(87 %) of 166; category 5, 196 (98 %) of 200. The patient age,
mammographic features, shape, margin, echogenicity, lesion boundary, calcifications, posterior echo pat-
tern were statistically different between each subcategory (p < 0.05). The combination of statistically sig-
nificant sonographic parameters that helped to discriminate malignancy from benignity of the lesions clas-
sified as category 4 and 5 were shape, margin, echogenicity, lesion boundary and calcifications. Lobular
shape, spiculated margins, complex echo, echogenic halo, presence of microcalcifications were the fea-
tures that showed relatively higher estimated odds ratio in each US parameter.

Conclusion: Category 4 lesions were appropriately subacategorized by experienced breast radiologists based
on BI-RADS US lexicon. Lobular shape, spiculated margins, complex echo, echogenic halo, and presence
of microcalcifications showed relatively higher estimated odds ratio in each US parameter.

Index words: Breast neoplasms; Breast neoplasms, diagnosis; Breast, US
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