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Table 1. Summary of Study Population

Al FANA Ao (atypia) oyt A3 T4
(fibroepithelial tumor)o& e oL} 27140z

ARG $42 A gton], 2doly

o 2ABES AP e et 2w §E}
AU AgE Dol TSRO, FHASEY
Kol Al2lstert,

2022 195 E 129714 BN 9 233 AAE
Al #Ysto] BI-RADS-US & W3 4a, 4b, 4c == 59 2
HE A2 F 1,120 A2 118572 o] o] o]
ZE QT A FF Yol 50.24 (9, 19-86A1)
ATt AA 1,1857) HH = 2AFHo R ATH AL}
1,137¢1(95.9%, 1,137/1,185) oH FJo 2 Add H
Ho| 7444)(65.4%, 744/1,137) o2 AgkE BWo]
39394(34.6%, 393/1,137) YT}

ZAZAAL RS Table 10 A8ttt o] F 1,114¢]
(94.0%)NN = 221 §58} RYAAE APstgon,
1471017 2474 1,0634], IFaE2J7 504, AHS
A7 199t} 48649 A = AL} 0] F f&o] IR
AEERT HE HF 4 B 5 HH SoX 2AAAE
AgFstal et AT A= AT F 53¢0(4.4%)0l
Me ZF 2AY AT EAE 4 gt o] F 59
+ 374X MEo|Fd(atypia) & HIEF O o]
T AFEZYE T2 HA| o] AP A gof HF =
7 s A £ AT YA 489 234
A7E A=A GRSk om RIS 4a7} 434, 4b7} 24]), 4c7t

H 439 F 1691+ 71 MRI AAF E=

1y
Az

i

US-biopsy only  US-aspiration only Stere'otactic or MR Biopsy wijch surgical No pathplogic
biopsy only excision confirm
Category 4a (n=869) 568* 1 14 243 43
Category 4b (n=122) 27 0 7 86
Category 4c (n=124) 11 0 2 108 3
Category 5 (n=70) 21 0 0 49
Total (n=1,185) 627* 1 23 486 48

*Category 4 lesions confirmed as atypia (n=5) only by US-guided core needle biopsy without additional US-guided vacuum-assisted biopsy
or surgical excision were excluded from the PPV calculation. These lesions were classified into the “US-biopsy only” group.
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F4 250 AAollA B HEE QEFEHASH, 27¢]  type lobular carcinoma in situ) 0 & AgHgrom 4
£ 2AAN VY F 24 248500 &7 ARstel A3H02 NHY 2QPUULOR W

B 590 R 1709 § 24 Ads T3 Fe HA (Fig. 2).
W2 209l 19 R A 55 & BI-RADS-US #F W0l & ¢JoS5=+= Table 2

2 ge 9

oA HE 27 HHoR 239 58 FAHA o At HF WY 43E 98 £ gldd 53

714 483} (stromal fibrosis)2 BT Qo A d(4a 489, 4b 29|, 4c 39)E ALt H HF 4 A

g EYUAE 27} [7pE AR o] Mgsteta A FAASEE 30.6%, HF 59 FAAdEEE 97.1%

T FHAAES Aty s B F AT & ok AEHF 4a, 4b, 4c9] ¥ dESE= 44 157%,
. !

o
97 &5 }Oﬂu}(Flg 1). 02 16 2d A 84 98Y 67.2%, 951%%th WE 4a HH 8699] F MRI &7
&Y
(o]

(invasive ductal carcinoma) 2 SHHESLS A3 vte ukg} 27} 283} ZAAHsecond-look US)oA AEA &

AE, 2022 AlYHE =4 MRI 4 Z°JJr°ﬂH HE A% HRo] 12591941, o] F 3207} HFHOE AP
2 Folg]o] H|W A =2 YAUZE(25.6%)F YT

C

Fig. 1. A 55-year-old woman who was referred to our institution due to biopsy-proven left breast cancer. Transverse (a)
and longitudinal (b) breast sonograms show a 9-mm irregular hypoechoic nodule with indistinct margins in the left breast.
Adjacent parenchymal distortion is also noted(arrows). The final BI-RADS-US category was 5. US-guided core needle biopsy
(c) revealed stromal fibrosis, which was considered discordant benign. Final pathology was not confirmed because she
underwent total mastectomy after neoadjvant chemotherapy.

a b C

Fig. 2. A 59-year-old woman who had previously undergone partial mastectomy of the left breast. Suspicious nonmass-
enhancement (a) in the remaining left breast was noted in follow up MRI. Transverse (b) and longitudinal (c) breast sonograms
show a 17-mm extent of a hypoechoic non-mass lesion which is correlating with the suspicious MRI (arrows). The final BI-
RADS-US category was 5. Both the core needle biopsy pathology and subsequent surgical pathology confirmed classic-type
lobular carcinoma in situ.
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4b¥e 52%014 67.2%, 4c= 88.8% A 95.1% =2 |2
S & JF7ISITh W 230t 25 HE 59 AFAEE
L 99.2%0 - 97.1% 2 ThA ZHAst} (15).
BI-RADS-USHIA A|AsH= AAS FPGEE HYE
128HAE (4ax 2% 23} 10% o)}, 4bx= 10% 23} 50%
0|3}, 4cE= 50% 2T} 95% H|TH HE 55 95% o]A)
(16), & 7|3 HFE 4 o] ST = JUFoZ

Helo] H Ao g AZE) ot A7 549 23 utoA
HZE 4a9] FAZSE7T 9.3%F BI-RADSOA A|A|8k=
Ho] Hakst HS aejetd, & 7]¢o| 33 o 57|He
BEA I B 24 57|04 o] A T T 9
H &) HlFo] ¥, AT A HlEo
o] AA FEASEY Feol FFS v A
T} 3k 2 7| oA = e Stol tig) & A B of
Yet & 29 2 59 $o|= MRI F4& AA
oF Aol tia FAT ZAIE Aldste A A Gl

Atk Aol HaE 202199 Aute} HIALAAS W, = ZE Ado] YIS NHS Ao A7Ech w3 £ 7]
Table 2. Positive Predictive Values of BI-RADS Category 4 and 5 Lesions
Total Benign Malignant Not confirmed PPV (%)
Category 4 1,115 737 325 53 30.6
Category 4a 869 692 129 48 15.7
4a* 744 611 91 39 12.9
Category 4b 121 39 80 2 67.2
Category 4c 125 6 116 95.1
Category 5 70 2 68 97.1
*Data are numbers of excluding lesions found on second look US.
Table 3. Follow-up Measures for Category 4 and 5 Lesions with Radiologic-Pathologic Discordance
Cpre biopsy Vacuumm FoIIovT/-up Measures Loss of coizfrl\lwyed Malignancy
discordance assisted biopsy Operation  Follow-up Follow-up  malignancy rate (%)
Category 4a (n=874) 4 2 2 0 0 0 0
Category 4b (n=122) 2 2 0 0 0 0 0
Category 4c (n=124) 1 0 1 0 0 1 100
Category 5 (n=70) 1 0 1 0 0 0 0
Total (n=1,190) 8 4 4 0 0 1 12.5
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Fig. 3. A 48-year-old woman who was referred to our institution due to a palpable lesion in the right breast. Transverse (a) and
longitudinal (b) breast sonograms show a 33-mm extent of a non-mass lesion in the right breast, with adjacent parenchymal
distortion. The final BI-RADS-US category was 4c. US-guided core needle biopsy result revealed usual ductal hyperplasia
involving adenosis with microcalcification. Final pathology after wide excision demonstrated ductal carcinoma in situ

involving a sclerosing lesion.
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Table 4. Positive Predictive Values of BI-RADS Category 4 and 5 Lesions by Year
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Positive Predictive Value of BI-RADS Category 4 and 5 Lesions on
Ultrasonography in a Single Institution in 2022

Jinhee Kim, Vivian Youngjean Park, Jung Hyun Yoon, Min Jung Kim

Department of Radiology, Severance Hospital, Research Institute of Radiological Science,
Yonsei University College of Medicine, Korea

Purpose: To retrospectively evaluate the positive predictive values (PPVs) of the breast lesions
diagnosed as final Breast Imaging Reporting and Date System (BI-RADS) ultrasonography (US)
categories 4a, 4b, 4c, or 5 in a single institution.

Materials and Methods: From January to December 2022, 1,185 breast lesions in 1,120 patients were
assigned final BI-RADS category 4a, 4b, 4c, or 5 by performing breast US at our institution.
The final BI-RADS categories were based on the judgment at the time of the examination.
The medical records were retrospectively reviewed to determine and the frequency of lesions
classified in category 4a, 4b, 4c, or 5, treatment of lesions after US diagnosis, and biopsy results
of each lesion. The positive predictive value (PPV) for each category was evaluated.

Results: Of the 1,185 lesions, 1,137 (95.9%) lesions were pathologically diagnosed. Among them, 744
lesions (65.4%) were benign and 393 (34.6%) were malignant. The PPV for BI-RADS category 4
and 5 were 30.6% and 97.1%, respectively. Subcategory PPVs were 15.7% for 4a, 67.2% for 4b, and
95.1% for 4c. For subcategory 4a, the PPV decreased to 12.9% when lesions identified on second
look US after MRI were excluded.

Conclusion: The PPVs of the breast lesions diagnosed as final category 4a, 4b, 4c, or 5 during
2022 showed values similar to the range suggested by BI-RADS-US or the range suggested
by previous studies. Therefore, it is judged that the breast US examinations were performed
properly in our institution.

Index words: Breast; Ultrasonography; Breast imaging reporting and data system (BI-RADS);
Image-guided biopsy
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