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Combination of BI-RADS for ultrasound and shear wave elastography in differential diagnosis of benign

and malignant breast lesions
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[Abstract] Objective - To explore the value of the 2013 version of the ultrasound breast imaging reporting and data system (BI-RADS) classification
diagnostic criteria combined with ultrasound shear wave elastography (SWE) to identify benign and malignant breast lesions. Methods - A total of 175
solid breast masses in 155 women were examined with ultrasound, and were judged to be benign or malignant by BI-RADS classification criteria. Then
all the masses were examined with shear wave elastography (SWE), to obtain shear wave quantitative parameters of benign and malignant breast lesions,
the pathological results were used as the gold standard to construct the receiver operating characteristic (ROC) curve of the subjects, which were used
to compare the diagnostic value of the two methods alone and in combination. Results « The area under curve (AUC) of the BI-RADS classification
diagnostic criteria, the E,, value, and the combination of the two methods to differential diagnosis of benign and malignant breast nodules were 0913, 0.884
and 0.957, respectively. Through pairwise comparison, there was significant difference in AUC between the two methods alone and their combination
(BI-RADS classification vs. combination: Z=2.883, P=0.002; SWE vs. combination: Z=4.081, P=0.000). Conclusion - The combination of BI-RADS

classification and SWE technology can improve the diagnostic accuracy of breast lesions.
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Tab 1 Comparison of diagnostic efficacy of BI-RADS classification, SWE and their
combination in differentiating benign and malignant breast lesions
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Fig 2 ROC curves of BI-RADS classification criteria, SWE and their combination
for the differential diagnosis of benign and malignant breast lesions

2.6 BI-RADS 7} Iy SWE AR EER L

Bk R P BI-RADS 23 ARt iR 12 1 22 4kt (5
A 4A Rtk 17 4~ 4B 25 kk), IRy SWE BARA[IE T
Horb IS ARSI, @4 3 A 4A 285kt (2 AR
AN, AN ELRRE) 124 4B ekt (6 41
BRI A 3ANFLN, 2 AR, LA
ENFLRE), #ELE 4 ikt (18 3), LR AR
Wi, 1A S B N FLR R R A e (L
AL T B A KBRS, ekt foRde 28 mm, JIfG
B, 4 102.7kPa ([ 4), HJHkEBEERYES 5> T2 S AE i AL
JEE, kOB BN IS E ST IS 1R 2 1B
khrb A 2 AR SEE L, RO RS 510 14 mm
F110 mm, E, . 43504 42.6 kPa i1 37.4 kPa,

‘max

I 2R BI-RADS 4B 28, B E0EIE; B, b 11.8 kPa, BB RME;
PIEIR AL A R

3 S4ERRIERY SWE EIR
Fig 3 SWE figure of fibroadenoma

RS (BEERR) , 2019, 39 (4) [



396 | LissEAFHER (¥R

I 4R AR BIRADS 4A 28, /R RYEATRE; E,. b 102.7kPa, %520
B TR ST AEE,

4 SERILKRER SWE B
Fig 4 SWE figure of intraductal papillary carcinoma

3 ifig

FLRIE FHTCR IR R R B, M SR X A A
s I 2 FhEee A 550, A R TR, B
S BEER, WUURE ZRKGHE . A2 IAR BI-RADS
SrFbrifE EEARYEIE A, 0L, gk, WEREIA. 55 E
7L RIEASES I R 7 A oo %t FUBR kL2 4T 40
6, HIE T HAEIARERIE, EARWMY, AU,
BI-RADS 4y 2 A fl 1Y S5 J8% . Ff S B, MEf &, PPV,
NPV 1 AUC 45 3l % 93.60%. 82.47%. 87.43%. 81.11%.
94.12% F110.913, L BEAERF70 25 AL, 1H H R 5 2
PPV I8, X 5 RGN A GERNG - EREREER
Ko AWBFFEH, BI-RADS 43 Ki%12H 22 4 ikt 24
fE4B 2% (17/22), M S8 R NIAISE/E 6 {5, £F
HefrsE 5 51, FLRAS S B, FAENILERRE 10, K
RAER LSS HE T A 2 E GRS F AR, SRR
AR, Rk, mR{E—FR T 01 B AT SR 5 i 1R A BI-
RADS 53 K4 TE,  DASE 8 7 12 W LR BB kA o
Btk

HRr# s SWE CUR 271z ik el, CisHEH W%
M, SWE & H ai fe se it 8 e stk b oA, B SEit,
AER, HERRIPL R . BRI TR AR AR W] S o
s 5 D)3 M ok A USRI R B, PRl # (g

r.LJ' JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2019,39 (4)

R BN T AR R L, IR S BT
B, F—HH S OoR EaE, SRR AESRR, ]
A AR s B R RSO, Wik, SWE WL T
W] 2% B SN AE  ARRR I A e SWE HR #E
11 T EEVEMST, UESCHTCMEEE 2 R AR R R (55
Hong % " W58 —#0) . FEXF 175 il kL34 {5 ] ROC
th 2t AT IS S E X5y, RBLLL B, {6 > 54.75 kPa {74
FUBREIZWT R SHE, AUC 4 0.884, & T E,, B 5 E,.. (&
1 AUC, HZESHAGUFE L (P<0.05), LASIES
SWE HARAEAMIIE R Wi bife, 5 E N £ DT Ss
AL, ALFOR T, SWE HR AU R
HETf B . PPV FI NPV 45 5l 24 84.62% . 94.85%. 88.57%.
92.65% 11 85.98%, fit/~ | SWE HoR BAT — g WY iZWi i
(B, fHoEH e 5 B J PPV AR, FLAR R & S B2 1)
PR, KRR A Sy BB AL s F By HI A X
R, GIanLT 4R R ES I R 2 HE L3N 1 9w HO Rl R
5 AR S R R 2 R FLIO,, TR B S N I BRI
M, WARTE R RS e, IR B 23 AT SR
b M i FTIZ ] BI-RADS 5y 2t W82 955 kL T 25
FRHE, ATABORAIERIRE

FEAMTEH, ZIEIZWT 1 S48 N FL kR e Rl R A
i, RIS 2 Gl SR AR, X SUME—LE0F
i H AR B AR PR I S A A PR LK DR R A
—5 HHTHIER, X AR SO M, A
e e kA B S kR /NS IEAR G, BEE R OR, L
It e Jo ) 2T A T R o ] B 400 M 4 I e IR B £
deiE L, HE e 2B, 2 RO ARV & R
BARGRAN T & AR Z A, 2% HLUE 7= L il L 3
T R] B kR R A SRR R, (R IS T AR S LA
St B2 BI-RADS 23 e brife g i 1 12.38%, PPV fig i T
11.54%,

AWFFAAAELL T RBRPE: 5, 2 BN v S BUa I
R LS T —Seiikh B/ NEEPE AL, X AR
FHRASRIL, AIRESMER D RIS, Xk K
R H AR SWE He R B E 2 RAE; Mok, AR E
PRI G, TR B, IR REARYE
RN BB T A S THE . AR A L REWC AR E 2 AEA
HRILH AN IR FUBCB R A RIS O (E

Zi Bpnk, BI-RADS 43285 SWE HRIK A AT LA &
FUBIR AR IS B

Vol.39 No.4 Apr. 2019



TRE, F

[1] DeSantis CE, Ma J, Goding Sauer A, et al. Breast cancer statistics, 2017, racial
disparity in mortality by state[J]. CA Cancer J Clin, 2017, 67(6): 439-448.

[2] Zuo TT, Zheng RS, Zeng HM, et al. Female breast cancer incidence and
mortality in China, 2013[J]. Thoracic Cancer, 2017, 8(3): 214-218.

3] Adeth, AR . IR GRS SEOR ROk M. At
s |, 2015: 3-4.

[4] Barr RG, Nakashima K, Amy D, et al. WFUMB guidelines and
recommendations for clinical use of ultrasound elastography: Part 2: breast[J].
Ultrasound Med Bio, 2015, 41(5): 1148-1160.

[5] Spak DA, Plaxco JS, Santiago L, et al. BI-RADS® fifth edition: a summary of
changes[J]. Diagn Interv Imaging, 2017, 98(3): 179-190.

[6] Oh HY, Han H, Kim SS, et al. Efficacy of the various combinations of US BI-
RADS lexicons for the differentiation of benign and malignant breast masses[J].
Curr Med Imaging Rev, 2018, 13(4): 569-575.

[7] Stavros AT, Freitas AG, de Mello GGN, et al. Ultrasound positive predictive
values by BI-RADS categories 3-5 for solid masses: an independent reader
study[J]. Eur Radiol, 2017, 27(10): 4307-4315.

ANRTA

#7 BI-RADS 53 28 bt 5 A 5551 0l R A A S 5005 W7 FLIRE B S ki L P A |397

[8] Zhang Y, Guo Y, Lee WN. Ultrafast ultrasound imaging using combined
transmissions with cross-coherence-based reconstruction[J]. IEEE Trans Med
Imaging, 2017, 37(2): 337-348.

[9] Hong S, Woo OH, Shin HS, et al. Reproducibility and diagnostic performance

of shear wave elastography in evaluating breast solid mass[J]. Clin Imaging,

2017, 44: 42-45.

PR, LEM OB E BRI R R R (M. A

2018: 13-16.

[11] Barr RG, Zhang Z. Shear-wave elastography of the breast: value of a quality
measure and comparison with strain elastography[J]. Radiology, 2015, 275(1):
45-53.

[12] Bai M, Zhang HP, Xing JF, et al. Acoustic radiation force impulse technology
in the differential diagnosis of solid breast masses with different sizes: which
features are most efficient?[J]. Biomed Res Int, 2015, 2015: 1-8.

[13] Evans A, Whelehan P, Thomson K, et al. Invasive breast cancer: relationship
between shear-wave elastographic findings and histologic prognostic factors[J].
Radiology, 2012, 263(3): 673-677.

[10

N R TA kit

[WFsE#A] 2018-11-26 [FxsHmig] Bz

FARPR

FEXEXRFEZRMBICFERRKASENE 23 BEREENSEKEAXRS

201954 A 11 B, WERAEEW2FH S (International Federation of Fertility Societies, IFFS) #Fw ki 3 i@
23 BB FRAEAHAFKBRSYE

PR B E RIS 0 F

F 4. IFFS A4E £ /% Joe Leigh Simpson 4% 3o 4245 & A £,
b
3—

J

7}'\%7]- N /ﬁ'ﬁli’f}i% /\m‘ 143?7‘(%«5\ J’-/ﬁ‘ﬁ‘k

ARFE
%5 BT A ESREE LSBT ORT, £RH
AR KFHEZERRKSAARRE, LEEX

EFIEREEFf-Fash kK EmRErErBAFER AR, BRZARERER 2B ERE 8 K
XFEFREKRGERIRBEFRAFTHHF, PHrREEH. Lk

RBRFEFERBELFERRRELIFREAT T A8 E, RALKTO SABR R 350044 P+ RFEE

T

KARBEGEI;, FHIRE, T XRIF, &

FlAim, K4 IFFS /% Richard Kennedy, IFFS A4 K| Wl & X &4 K KT i b
B IV R E I F

Rl 4.

SAREL X, BLe “AHEFIE R

L EM, AR AMER, AR, AAGAE. AWV B AARK, A Tanb AR TR ARAES

FAEE, AL, BRSERLEEGEH 150 &3,

R KA ST 27BN B IFS4RE 5 KT
R&ETBAMRFRF A, %&, IFFS £ B3 &

Sl F 400 25
&, B—FRIAT ¥ E A A E F AR A Al R
LA s b B PR A A E IR MR, LR G TSt & 75 A 00 B mh 55 16 R AT

‘L} b= 7J(%

R, DA ERD S S ARG AR, kK 2SE TFFS A 68 4 k4 A P EE M,

http://xuebao.shsmu.edu.cn

LSS (B L 2019, 39 @) ()





