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oHTh 2o SES AT T A AL RO
2 593, AL 14 A9lA vhse] B WAE 3

(TSK Stericut, TSK Laboratory, Tochigi-Shi, Tochigi-
Ken, Japan)& o|-&stith. Q| 2717} A7 v|#2
8t Ao arolsln} oA} BLO QlArolo] AR ggﬁ =
St GEsF JFREAYAH AgE ey, o F

9, 10 Al°o]A] HFE (9-G ATEC Sapphire, Hologlc Inc.,
Bedford, MA, USA; 8-G or 10-G BEXCORE, Medical
steict.
351 WA 21-23 Aol

Park, Yongin-si, Gyeonggi-do, Korea)& ©]&
53 ¢l Q*]Qb

20219 1€95E 20219 129714 BEYo| A 2eut 7

el gl 146700 (92.4%)°M 250 st =
AAANE stRom (14 AlojA] 347 1375 o, AgH=E
B3 90 ofl, AIRFAEH 2 o), o] F 545 o= ZHHAL
T paR 2ol ARSIt 54 o 3.4%)= HE 249
A zigko] o] FojAA] g, o] F 13 dl= /4
A AZHFFOR HAFG O o) F AFgHEYY 52
A S ABeHA oot HF 2 AdES AAY
4 ARG olojth UmA| 410)= 2A A AAE AY

32 grokom, o] 52 W3 4avt 31 ¢, 4b7} 3 9, 4c7h
2 9|, 57} 5 oYt} M3 4aQl 31 9 5 6 o= F7} MRI
AA e 24 283 AAL & U U HEE 1 B2
At W 5Q1 19 RHjH fg¢to] Add Feg &
22 29 ofolch. UnlA) 34 of
L 8t 27AE 98 eha) ol 23 44T 7
golt},
590 136 aﬂ FoIA A 2
2 ol WHe 1 dgon 287 SEd 3
J&H}%—‘?—?(mtraductal papilloma)©.2 Hil
£ AAE B9 AEH0R A5y DA
Hhst P % (intraductal papilloma with flo
ductal hyperplasia) 02 g} (Fig. 1).
BI-RADS-US #F W0l & ¢4 S=E Table 2
of sttt MF 49 FHHSE=
o] o] FAA] F2 49 ol & At AES W 24.7%0]H,

_E
olN
1>

AHE Aldiste] BI-RADS-US 22 WFE 4a, 4b, 4¢c E= ANF HF 4a, 4b, 4c9] YAASE= 424 11.0%, 52%,
59 A3E dL F 1,497 B #x}9] 1,588 <o W 83.8%JATh W 4a WWH 1128 o] & MRI AL o|F 23}
o] ddtofl ZFFE Ut ALY Het Hol= 49.1 Al (Hel = A3 25T (second look US)F 72 HAHE 2
13-91) it} o]F 2ATgH o7 Aok 7} 1534 o o] 23569, o] F 36 o7} HE X*OE Pgo g FQl
(96.6%, 1,534/1,588) Qo FAFo & ZkE WMol o Thh =2 FHOZE (157%)E 1;} 2 2 ow
1057 o (68.9%, 1,057/1,534), H/d o2 Zctd ol  HAMS & 2357 S A Qs 75‘% 4a9] 44
477 o (31.1%, 447/1,534) Qth. A2EL 97% (83/854)tt. 3t W= 4 F &S
Table 10| BI-RADS-US & HFH 27 A o = 99.2%3AT}.
Table 1. Summary of Study Population
Category 4a (n=1,128) 798 2 3 229 65 31*
Category 4b (n=153) 56 0 0 87 7 3
Category 4c (n=171) 40 0 0 125 4
Category 5 (n=136) 26 0 0 104 1
Total (n=1,588) 920 2 3 545 77 41*

*Category 4 lesions confirmed as atypia (n=11) only by US-guided core needle biopsy without additional US-guided vacuum assisted
biopsy or operation were excluded. They were included in “US-biopsy only” group.
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Table 2. Positive Predictive Value of Category 4 and 5 Lesions

L

A%

Total Benign Malignant Not-confirmed PPV (%)
Category 4 1,452 1,056 347 49% 24.7
Category 4a 1,128 965 119 44* 11.0
4a’" 893 771 83 39* 9.7
Category 4b 153 72 78 3 52
Category 4c 171 19 150 2 88.8
Category 5 136 1 130 5 99.2

Data are numbers after excluding lesions found on second look US.

*Category 4 lesions confirmed as atypia (n=11) only by US-guided core needle biopsy without additional US-guided vacuum assisted
biopsy or operation were excluded. They were included in “US-biopsy only” group.

b

Fig. 1. A 44-year-old women who was referred to our institution due to sonographic abnormality. The transverse (a) and
longitudinal (b) breast sonograms show a 17mm sized irregular shaped hypoechoic mass with indistinct margin in right
breast. Posterior shadowing was also noted. Final BI-RADS-US category was 5. The core needle biopsy result was intraductal
papilloma. Surgical excision was performed, and the final pathology was intraductal papilloma with florid ductal hyperplasia.

259 G35 RS AFYste] FHoZ e Wi
%, ¥/ W EYA=E worE ywol thsiA] Table 3]
AeEstgtt. 2eu SR8 FAPS Ao FHoE
U2 B 3 -9 EGAE doE F9= £ 25 9
Ao o] F 14 (4%)7F HFH R FPoF A
T} (Fig. 2). WHA| 24 of % 4 o= A7t 271 AALE
o8 ugdstA ka4 2AEeH, 20 d& F714
A AANE B3 ¥ FH B G4 HHoE FF YUt
=}

o E

B o3 Azt 20213 3 8 S9F EY
o) 4] BI-RADS-US & HZF 4a, 4

Ho| A & Z+7F 11.0%, 52%, 88.8%, 99.2% %
ot 2021d9] HaE 2019 A3l v wstH, 253} 3
T HF 49 S 2= o)A 257%00M 247% % F
AR, ARA 02 HE 4ak 122%00A 11.0%, HF
4b 60.9%C1A 52% &, MF 4c= 84.4%9) A 88.8%
2 Ogst WM3kE HRlt (Table 4). 259 HE S5
o] FHAEEE o]H ] 98.2%0H 99.2%E AT
(12).

BI-RADS-USO| A AA & HAsH GAFASE7t #lF
4a= 2% 2T} 10% ©o|3}, MF 4be= 10% 23} 50% ©]
3, W3 4c= 50% 23} 95% 19k 123l HF 5=
95% olddS A7std (1), & 7|HolA HE HF 4a
o} 4bo] FAASETL At & Ao E AHHET o] &
S 239 o] B 7|¢o] 33 r|Hoz FHet A
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Table 3. Follow-up Measures for Category 4 and 5 Lesions with Radiologic-Pathologic Discordance
Follow-up Measures

Cf)re biopsy Vacuum. . Loss of Finally.confirmed Malignancy
discordance assisted biopsy Operation Follow-up Follow-up malignancy rate (%)
Category 4a (n=1,128) 9 0 5 3 1 0 0
Category 4b (n=153) 8 2 2 2 2 0 0
Category 4c (n=171) 7 1 4 1 1 1 14.3
Category 5 (n=136) 1 0 1 0 0 0 0
Total (n=1,588) 25 3 12 6 4 1 4
Table 4. Positive Predictive Value of Category 4 and 5 Lesions by Year
Category 4 &5 Category 4a Category 4b Category 4c Category 5
2012.5-2012.12  292/1,126 (25.9%) 56/844 (6.6% 20/49 (40.8% 56/70 (80%) 160/163 (98%)

2013.1-2013.12
2014.1-2014.12
2015.1-2015.12
2016.1-2016.12
2017.1-2017.12
2018.1-2018.12

491/1,773 (27.7%)
502/1,594 (31.5%)
573/1,857 (30.9%

655/1,800 (36.4%

)
130/1,334 (9.7%)
98/1,104 (8.9%)
117/1,290 (9.1%)
)

133/1,073 (12.4%
159/1,209 (13.2%

50/96 (52.1%
56/117 (47.9%

89/192 (46.4%

83/153 (54.2%

88/108 (81.5%
100/122 (82.0%
130/159 (81.8%

138/162 (85.2%
161/181 (89.0%

223/235 (94.9%
248/251 (98.8%
253/259 (97.7%

222/224(99.1%
252/257 (98.1%

)
)
)
73/149 (49.0%)
)
)
)
)

2019.1-2019.12
2021.1-2021.12

492/1,439 (36.4%
477/1,531 (31.2%

122/996 (12.2%
119/1,081 (11.0%

70/115 (60.9%
78/150 (52%)

135/160 (84.4%
150/169 (88.8%

165/168 (98.2%

(

(

(
681/2,073 (32.9%

(

(

(

( 130/131 (99.2%

( ( ) ( )

( ( ) ( )

) ( ( ) ( )

) 123/1,370 (9.0% 197/234 (84.2%) 272/277 (98.2%)

551/1,601 (34.4%) ( ( ) ( )
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(
(
(
(
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(
(
(

= = = =

a b

Fig. 2. A 51-year-old woman who was referred to our institution due to sonographic abnormality. The transverse (a) and
longitudinal (b) breast sonogram show 14mm sized irregular shaped hypoechoic mass with parenchymal distortion. Final BI-
RADS-US category was 4c. The core needle biopsy result was atypical apocrine lesion with microcalcification. Surgical excision
was performed and the final pathology was ductal carcinoma in situ, apocrine cell type, involving adenosis.
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Ao BAHTIE 13} T 2% o2 7|Tof|A] o|n] o]AF &
o] HAE I o] A FAHOZ Yst= A7} A
A8l H|Fo] 7] W02 FHHEL o|& Q13
st ghapito] MA| xR G YTt =
2 AR FAAH Yo, ¥ ASEE 27 ==
4 Q) Est 2 7)o § 23atol|lA THE H
HO| BI-RADS 23 ¥ 244w d 34 ¢4 5%
e 4 Fastal Jlof ol7dt 71 AEIE Al
S& el 9FS PIRS ACE 4T

3 ojd e Aol MRI AAF & 2% ZS0HA
& A ZHE HF 429 FAPASET WS Eohe A
o] By E Ht 9lo (13), & A1 E MRI AA & 2
2 255 AAVS HAE 235709 HE HF 4a W
FHAZEL 15.7%F BI-RADS-USOA A8t #9)
Hr} =2 38 HAFQT) o] FE HF 4a9 YA
S5 Eol& Qo] HIoY, olF AT F 4
dEZE7} 9.7%E BI-RADSO|A A|AdH= He Uo] =

ot} A 2017GRE 2019E71A] B 7@ A
oA MRI ZHAF & 22} 230 HHE H5 HF 42 W
Ho| FASE7} 747 31.8%, 60.9%, 25.6%F HILst
HE It} (10-12). & AF 7|7l 2% g9 ¢4 d&&
7} tha ZAad o] 8= MRI &5 G3He Wio] Kt
& 7Hs/3T 250 AAAE WO s Ads] &
A3t S 73S AHE 4 Yo E AFolA =
MRI #5208 e 9 230 AxAPE A4
Aol FLotA] ekokth. Sake] AQlolt

7Fe/dol Aol 5 A A
g o] F 7HA] 2
Qe QAo BE F7|F
=g

L5 o] o] W AolA o] ml5HAI &g of
A BI-RADS-US 2 Z %5 4a9t 4bol| tia] AAIgH EA
AESE7F A S WGatr)o] FS AFo] Jdote AAE
HoE vt Qlrt. Jales 59 AFolA &= BI-RADS %% H
F 4a, 4b 9 4c FHANEE} 242} 17-20%, 38-45%
o 79-85% 2 EIE oM (14), Lee 59 AFoNA=
BI-RADS 2% ¥ 4a, 4b, 4c 58] FANSE7t 47
26%, 89%, 90% 9+ 97%E HIE YT} (15). waty] &
71#o| A 20124 o]F mjd B3} Qe YA S
Z37F BI-RADS-USOIA AAsHe "YU T E 7]
At A HAYA G JAT 58 FASL ATt

o
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ko 4> 1 o off oY 1o
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3 g7k 4 Qi
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Aee AZERAYA &2 AA AP 2L A =
AANE FHEE STt (21). & AFoAN 255 &
Tat 2 - BYAY A EC] 4%E ThA R
Al YeRsTE 22y ool £ 7)ol A Al & At
EolME 9.1~40.0%2 BT} (7-12). whebA o
AT Ao 2 A2 Y7 o &5 e =
A AL st 2429 BYE o] QHT},
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(1534/1588) A}, 22|34 ztho] o] ZAR|A] g2
A 54 o ¥ F FA ANEH B34 9 (21%) E &
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o) R AR} BAeE ASHA BENHBAS 6
At Ba 1L NYstel, o 2 FH 240 WY
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Positive Predictive Value of Breast Ultrasonography BI-RADS Category
4 and 5 Lesions in One Institution at 2021
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Purpose: To retrospectively evaluate the positive predictive values (PPVs) of the breast lesions
diagnosed as final categories 4a, 4b, 4c, or 5 by using Breast Imaging Reporting and Data
System-Ultrasonography (BI-RADS-US) in one institution.

Materials and Methods: From January 2021 to December 2021, 1,588 breast lesions of 1,497 patients
were diagnosed as BI-RADS final categories 4a, 4b, 4c, or 5 by performing breast US at our
institution. The final BI-RADS categories were based on the judgement at the time of the
examination. The medical records were retrospectively reviewed 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 were investigated. Also, the positive predictive value (PPV) for each category was
evaluated.

Results: Of a total of 1,588 lesions, 1,534 (96.6%) lesions were pathologically diagnosed. Among them,
1057 lesions (68.9%) were diagnosed as benign, and 477 lesions (31.1%) were diagnosed as
malignant. The PPV for final BI-RADS category 4 was 24.7% and the PPVs for subcategory 4a, 4b,
and 4c were 11.0%, 52%, and 88.8%, respectively. In the case of subcategory 4a, the PPV were 9.7%
when the lesions diagnosed through second look US after MRI were excluded. The PPV for the
final category 5 was 99.2%.

Conclusion: The PPVs of the breast lesions diagnosed as final category 4a, 4b, 4c, or 5 during
2021 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);
Imaging—guided biopsy
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