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.3 1,934719] [ B F of2et
of Rghshe &4+ 1,0207 9] 1,188712] HH
of EFHEUL (Fig, 1), o] WHEY] A% G| 2
RADS® WFot 24514 29g 2T, 235 A9 2
218 2459t

1 28 ANE 3 1099 JAsT At
Phillips IU 22(Phillips Medical Systems, Bothell,
WA, USA) &=+ GE LOGIQ E9 (GE Medical Systems,
Milwaukee, WI, USA) ZH| 2 B 12 MHz linear array
transducer® o310} Alsaloirt WHEES ofg) 2
oM Zgste] 283 2o wet 7} A&At HFHO
& Breast Imaging Reporting and Data System® (BI-
RADS®) =1 (negative finding), 2 (benign finding),

e
S
1%
i)

2 ZYE ZIAAL SAE 23 4 oz g W3 3 (probably benign finding), M5 4 (suspicious
" AL o]F pooltf WFHZFAAAS APs¥ 7 malignant lesion), 123 M3 5 (highly suggestive of
L, 19 o) 239 24 AAE ABS HHvS g e malignancy) & EFslom, HE 42 £7E HHES
US-guided
Core biopsy
n=1934
|
I ] ] ] ]
. v Invasive cancer Other malignancy
Benign n=1090 High-risk n=304 DCIS n=99 434 )
n= n=

— Operation n=68 | —] Operation n=169 L

Operation=99 LOperaﬂon n=344 L Operation n=0

Vacuum-assisted Vacuum assisted

biopsy n=22 biopsy n=29

stable more than

1 year n=457

Fig. 1. Study population.
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orgd o4 o] Ao wat 4a (low), 4b (intermediate)
4 4c¢ (moderate likelihood of malignancy)2 AEF
393t} BI-RADS® Aagtel| wfgt M3 4, 591 3¢ 4
4Ae ABeD, WF 39 49 2AANE 99
oLt Bt 25 24949 ofde 59 ol %
SFAAY Gt B3] oFE Fe 484
Pargdeh. 295} fEd ZAAZAL 144014 Hhso] %
2H A}F F (TSK stericut standard type with Co-axi,
TSK, Japan)g ©]&3at% o, Z+7+o] Wro|Ax Ho 53]
Al FY ] ATt

7 s A% ATe 2F o|20l7 4} Ate] 2
Asto] Aolsiity. FAYA At FHoE AGEHS
U Sgolt AFHEFANAL AW B A%, F
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olo] wa} 2&uto] BI-RADS® Hzd FHoE% 14
Aol 2&3 $E3 SHEAY & AT U4 E 9
AE, 2AA AYG71eS A3 Had JAq =
TE= Z HFo Fet= HHE & Ao & AT
o o vl &2 HYsth A EE FEFHoZ oA
o7 AdE WHE & A 237} oAo|dd B
o] v &2 Ao3tt. JSHES FTAYHE 2t F
OPE HHE = otgoz HE AdE WHo HLs
Frrstdch 19 2 A Yt FAA
A A7 19PEHo R BREd HHE £ JEFHo
2 oz gold Bl v &R Frisia, TA Y
Ao APt AN A= Ay Yoot 4
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o] 1984], et o] 44344t} (Table 1).
HHES 220 Yo 4 3 H FHYSE
L ¥ 3: 0.0% (0/45), M= 4a: 20.3% (157/775), ¥

4b: 65.8% (75/114), 3 4c: 87.8% (115/131)9}
5: 95.9% (118/123)Q4T} (Table 2). &3t W 30
PJ7HE 456] F P g AGH FeE= 099k &
= 71 &3 HEle AAE (1999, 36.4%) oo
IO F 7bg &3 HEle 58 HH (999,

R

S E oz ANy

,1880]] HHEO] HFATEL G0l

Table 1. Pathologic Results of Sonographically Guided
14-guage Core Needle Biopsy in 1188 Lesions

Pathologic results of core needle biopsy ~ No. of lesion

Benign 547
Fibroadenoma 199
Fibroadenomatoid hyperplasia 158
Fibrocystic change 16
Adenosis 32
Duct ectasia 30
Stromal fibrosis 64
Columnar cell change 8
Usual ductal hyperplasia 7
Inflammation 10
Fat necrosis 9
Apocrine metaplasia 2
Adipose tissue 3
Others (ductal adenoma, lactational 9

hyperplasia, gynecomastia, foreign
body reaction, diabetic mastopathy,
spindle cell proliferative lesion, etc.)

High-risk lesion 198
Atypical ductal hyperplasia 64
Papillary lesion 929
Fibroepithelial tumor 20
Lobular neoplasia 1
Radial scar 13
Mucocele-like lesion 1

Malignant 443
Ductal carcinoma in situ 99
Invasive ductal carcinoma, not 272
otherwise specified
Invasive lobular carcinoma 10
Invasive carcinoma with ductal and 35
lobular feature
Mucinous carcinoma 15
Papillary carcinoma, invasiveness 12
uncertain
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Table 2. Positive Predictive Value According to BI-RADS®
US Category

BIRADS® #of lesion # of cancer PPV (%)
3 45 0 0.0
4a 775 157 20.3
4b 114 75 65.8
4c 131 115 87.8
5 123 118 95.9

PPV : Positive predictive value

Table 3. Comparison of Pathologic Results of 1188
Sonographically Guided 14-guage Core Biopsies with
Gold Standard”

Gold standard
Benign DCIs  MVASIVe o
cancer

Benign 544 3 0 547

High risk® 166 23 9 198

) DCIS? 0 66 33 99

biopsy )

Invasive 0 2 342 344

total 710 94 384 1188

Gold standard results are comprised of surgical excision, vacuum
assisted biopsy or long-term (>1yr) image follow-up.

High risk lesions includes atypical ductal hyperplasia, papillary
lesion, fibroepithelial tumor, lobular neoplasm, radial scar, and
mucocele-like lesion.

9DCIS : ductal carcinoma in situ.

“Invasiveness uncertain papillary carcinoma and other malignancy
were also included.

XF 2 - R FH 23U-[Lot FHYH: 20201 AN ZAL

7h ek, 9d7t e frgetolitt. A dE
o A@7hEE 16.2% (32/198)1300 2484 A 3L
HIR BTN Z2SA 52 64913, ©] F 26
2 A=) g du Nz 287t
&& 40.6% (26/64)°190tt. 264 & 2047} W
of, 6017k Mg i eelslth. AR 2 wgRd
HHZSA S AlQle UM Lo A4t
4.5% (6/134)°190tt. S48 2 MU= &
JE B2 994RL, olF & HITHCE Had /Y
oz od Wy 3392, UL AHrtee
33.3% (33/99)°] 1T} (Table 3).
487 At olgletl HFHoR e
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Table 4. False Negative Diagnosis After US-Guided 14-Gauge Core Needle Biopsy

No. US feature Size  BI-RADS Biopsy result Concordance Intervgl . Final .
(mm) cateogry (day) diagnosis
1 Oval shaped mass with 17 3 Fibroadenoma Concordance 85 DCIS”
calcification
2 . . 25 4b Fibroadenomatoid hyperplasia with Discordance 17 DCIS
Non-mass lesion with }
. P features of pseudoangiomatous
internal calcification .
stromal hyperplasia
3 Newly developed 1 4a Stromal fibrosis Discordance 257 DCIS

intraductal lesion

Interval: The time interval between the initial core needle biopsy and the final diagnosis.

PDCIS: ductal carcinoma in situ
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o & A3 FH99 Be At AR s A
o] 2% Aolnl, B3] AL YA F4] AL W
BgM 2020 19 197 F 12¢ 319704 193 A AR e 2t 785 ANE 4 AeAE T3t
P 2gub-Gxst FARPY & A NAEE 927% = Ao 28 A0 AFRHT:, L 25044 F4
(443/478), A5 EL 0.5% (3/547)2 4% dAe Y ¥ 237 dx3Tal ddE = 44 Hie o
Holow Edo JPH A AFET AR BRE ANE ASAY 2o 34 A 228 Ao, G4
HYITh (Table 5) (1I7-22). @A7MA 2&ah-453t B4 WWe) 243y Qwe) Bol4o] e} 27 717 AR
B9 S ES 0-9%7HA ThFsHAl B A=t (7,  sfioF & Aotk (1, 11, 15, 24).
9,10, 12) TR A7) A% 918480 Bl wA e 243 AYste] AL W e BRUyoR
A%l e (1), & AdFoA Y ASAHE (0.5%)> Al A 227 ¥ FA Y 2484 208 T
ol M9 ol ZJE U 53] &4 AA AHS A A Eshe Aot £ Aol Ly #AAuY
S AoE A EC] 0-8% (Bt 2%)= Hird o] 2AHY AP 7HE2 24+ 16.2% (32/198)¢) 33.3%
O de 2EelEs W 259-F55t A8 $&  (33/99)Ah. 20140 A 2019\l AxA ELofA A
2 AR Bh e tiAste e Jdskes d AHEE FHE SAAHANY nFEHS UL A7t
2918 Ao AFZHT} (1, 23, 24). &2 7t7} 6.3-14.4%, 1813 30.2-42.4%9] ZHS B
do= EFstal 9574 2e =7MsH 283t 3, AEHEE Aoje oy tAR HRE #4188 B
H, oA 2020 19 Feoll= F 39 (0.5%) 915 o (17-22). =3 HIAF LN EZASY AF7tee &
g ol Ytk o] F 2d& % BA BHlEOl QT ATl 40.6% (26/64)R 1L, o= o] AFENAM K
SAER, FANE 2 PR HuEgoy A&y 1% Al 19.2-48.8%2) W9o] TFE = £AE HY
L 24e Testel £27 AV ARG RE B o (Table 5). B ATolA LA, AN LS
Auugo R A% ARE gtk e 1o0e FAAE A% ASY BUNTL ARt ol UEe AED
PPz Hiugglott Yo AL 37 sHtE AR e £AE HAL, ofd ZFAM HidH ¥
oY WOz i 273 WA AXHA G A F (PINYNEZAZ 6.25-65%, BT 16-
O Ath AFEZFIYA L S AAS AHE A 66%)0] Ex Aot} ojgst HH g dFS 714
PP HEHo2 YRR UG oF & ANERE IX YPFH 4T, PEY A5, ¥
AAE F1E ol 934 2HE Eo7] Adid e 25 W9 27, A4 I A vkeg B, AgY] Bed
Table 5. Results of Diagnostic Performance of 14-guage Core Needle Biopsy of Breast Lesion in Our Hospital
False ADH DdIS Positive predictive value (%)
. No. of Sensitivity negative Under-  Under-
Author Period | L A
lesions (%) rate  estimation estimation 3 43 4b 4¢ 5 4-5
(%) (%) (%)
Kim 2014.1- 1334 92.8 04 3741 333 3.2 13.6 60.0 83.9 99.5 38.0
etal 201412 7 (439/473) (3/670) (13/35)  (28/84) (4/125) (108/793) (51/85) (84/112) (216/217) (459/1,207)
Cho 2015.1- 1656 96.2 04 19.2 30.2 33 10.3 504 84.7 97.5 328
etal 201512 7 (481/500), (4/936)  (5/26) (26/86) (5/150) (107/1,033) (56/111) (128/151) (201/206) (492/1,501)
Huh 2016.1- 1381 95.9 0.2 36.2 349 14 11.0 56.5 88.7 99.2 42.7
etal 2016.12 7 (537/560) (1/636) (17/47)  (30/86) (1/71) (83/752) (74/131) (165/186) (237/239) (559/1,308)
Lee 2017.1- 1211 94.9 03 423 404 0.0 14.3 515 86.4 99.0 43.2
etal 201712 7 (462/487) (2/581)  (22/52)  (38/94) (0/98) (94/657) (52/101) (133/154) (203/205) (482/1,117)
Roh 2018.1- 1110 93.7 1.0 48.8 424 5.0 19.1 74.6 93.7 99.5 49.6
etal 2018.12 ' (491/524) (4/417)  (21/43) (39/92) (3/60) (115/603) (91/122) (134/143) (181/182) (521/1,050)
Kim 2019.1- 1207 95.1 0.6 36.7 373 24 16.7 704 89.2 97.5 43.6
etal 2019.12 (468/492) (3/542) (18/49) (38/102) (2/83) (116/694) (81/115) (140/157) (153/157) (490/1,123)
Current 2020.1- 1188 92.7 0.5 40.6 333 0.0 203 65.8 87.8 95.9 40.7
study 2020.12 ' (443/478) (3/547) (26/64) (33/99) (0/45) (157/775) (75/114) (115/131) (118/123) (465/1,143)
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AA T2 &HA Qo (5, 25-27), & AFoA o5 g8t I EHLES IF dFo= HFHoRE ¢4
W Zte] EAE E—éﬂﬁmb i dgs ) ATE A= 27 AAE HAasste] 27 AAr 84
B AFeME 289 94 249 BI-RADSY ¥F 2 FolaA =5t ok = B 7)@ME §8 =
ot HF HydaE Hlﬂo}ﬁ HE W GHAESEE 7+ SuoA A" ¥ BIRADS HE HEE 24T u
8}919% ZH7F W3 3 0.0%, B 4a: 20.3%, W 4b: QA SA L 4HEIE AAE Fasta ot oyt
65.8%, HF 4c: 87. 8%, HE 5 95.9%UTh & A 7] FHAE JA| FRASE el TS HHE AR
7t E99] BI-RADS®H % 4, 58 ZAAS FAHd&xE  AztEr)
= 40.7% (465/1,143)E o= ol AFtEolM Hid 2 T3 B o= MRI AAL o] & 232 A|8Y3t 28}t
7ol 32.8-49.6%2] HS Uo —EETEE} 7y HERHE A A} (second look US) o Algst 24 7L ATt =
HEH HZF 429 FHASTE o) AFEA BuE  LE glo] T QL) oA Ao MRI HAF & 23}
A3} 10.3~19.1%¢} vl A] 25 H %%—8— 2, WF 59 ZSAAME EAE HE HF 429 FAHANESE mi$-
FRAESEE oA %L— oA B A 975~995%  EU= Ao] HilE HE o (29), £ AFJAE MRI
SHH|AL Al 2 O W2 A& HAD, UMA] {Fo) & HAFF 23 230 AAVS SAE S| HE HF 4a
FollEE e o]d OJ?L—OM B A Yo BExsitt o] FHASEE E3] =ol& Yelo] HAS 7HsAdol A
(Table 5). o}, B A3 B0 A MRI AL o]% 2342 A &3 2
3, BI-RADSY0ME 2t W3 ¥ FAASES W g0} GAre] Aat 1Rt B8R = gt
38 2% o3}, M1 4at 3-10%, WF 4be 11-50%, H o] dtoll= 2 7HA] AgH ol Utk AR, A A&
F 4ce 51-94%, HF 55 95% O oE AASAL itk AJFo] 20209 192 2S3-H58 SARA A ¥
(16). o] Aol WE 4a Y HF 4b9] FAFASE7 o2 HiH Wy st 223 FHAAE & Ato] F
BI-RADS®o| A AAE S HTh Egton, o] e A3 Eaja 4ot o2 BHoA 2ou-g58 A8 2
2 o] AlYPH & JOﬂAH AFENAN BF FdaAl T PP BaH B 49 A 29 o] 224}
UERLAL It} (17-22). M5 58] A ofd AolMe] & FHAAE F3tal oy (7, 30), & Aol A 7]
BAZE} o)A i“’JOﬂHSﬂ AFEA B Aatet 7o Agtoz 19 o) 231 FAHHAE il 28T
HlAL Al 23 o W2 AU (95.9%), 3] 95% a9 Wst 9le AS HEHOR Y HHOR UE
oo 2 BI-RADS® #il ¥ Ujo] B2sta qlch sttt B4, 253 AA Z2E TR BN
BAo|Mo] ME 4a @ 4b9] YAHoJZE7t BI-RADSY & AAL A1 FA 9 B ATE J|FOE o,
oA FIF KT B2 o] §EE B AN FAA  o]o wa} BI-RADS® 3ol tigt AAA 7He] BU]7}
A AN FHOE BIE WHE F 149 o) 250 4 & 4 Yo Holg7t EH4YE 4 At o] & Aol
ANE AU 2ed A £ 2EFANAE B A HF 4a D 4bY) YA ZE7} BI-RADS O A A A3
S 9 AR TN wiEol 19 ngte] 24 AAF ARG 24 deid 491 F st E & T Al
£ 3 A= AYE) YEY 7tsAo] Qth BYe 3 A B ARE FT A4 AR50 HWEYS W $ERS
g7 s FANA At FHoE BHuEa g4 2 O A A S HoF= ARE o)A EY A
A3 FAA W At dAsthal duE e, 3 Hlasto] FAPAY] FPASE E 1AL
12h Ei= 22 O B7| WO SAE FEote A9 Wol T Y] AR rtEe] AgE HAskl AR 1 o
Ao, o] 59 ¢ 1 vjgte] 24 HAALE &t7] WiE OISt B2 AAH SR o] FojxA] EJt.
of Aol A A= At B Aol A 49.8% (543/1090) AEZ O B0 20209k 17 A3 2Su}-
o] A o] 1d nte] 245 o|fE EAHA A9  fEst FAYALS A HHES Aste o A AL
St THoF o]2fdt R Eo] AT XEHJEEH & WHoldth Y54 AHE B2V YeiME 94 LAY
BAlSEE o WolR S Aol e A dAEE Frlste Ao| T2, 4
198 T A& G 259 9 29-458 £ AQI gAse FAEHY Aol FES 717019 =
AR Qe WYt S EH|E S7tet 22 daljol of 23 FHAAT Dasitt
St =] o g AAAEO] ALY ¥4 dESE
g =olde o] A& 4 Yo (28), B3] ELS =
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Sonographically Guided 14-Guage Core Needle Biopsy: Medical Audit for
One Year of 2010

Jiyoung Yoon, Miribi Rho, Vivian Youngjean Park, Jung Hyun Yoon, Min Jung Kim

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

Purpose: To determine the diagnostic accuracy, underestimation rate and false negative rate of
sonographically guided core needle biopsy for breast lesions.

Materials and Methods: We included 1,188 breast lesions from 1,020 patients who had undergone
sonographically guided 14-gauge core needle biopsies between January 2020 and December
2020. The sonographic BI-RADS® category of breast lesions and the pathologic results of core
needle biopsies were reviewed and correlated with that of surgery or vacuum-assisted biopsy,
or >lyear follow—up. The positive predictive value for each BI-RADS® category, sensitivity,
underestimation rate and false negative rate of core needle biopsy were evaluated.

Results: Of the 1,188 core biopsy lesions, benign pathology was found in 46.0%, high-risk results
in 16.7%, and malignant results in 37.3%. The positive predictive values for each sonographic
category were as follows: 0.0% in category 3; 20.3% in category 4a; 75.8% in category 4b;
87.8% in category 4c and 95.9% in category 5. The sensitivity of core needle biopsy was 92.7%
(443/478). The underestimation rate was 16.2% (32/198) for high-risk and 33.3% (33/99) for
ductal carcinoma in situ. The false negative rate was 0.5% (3/547).

Conclusion: Sonographically guided core needle biopsy for 2020 year in our hospital was accurate
diagnostic tool for evaluating breast lesion.
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