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[ Abstract | Objective: To investigate the application value of shear wave elastography (SWE) combined with superb

microvascular imaging (SMI) in differential diagnosis of benign and malignant breast lesions. Methods: SWE and SMI examinations
were performed on 272 lesions in 236 patients with breast lesions. The diagnostic efficacy of SWE, SMI and their combination in
differentiating benign from malignant breast lesions were evaluated based on the results of surgical pathology. The value of the
maximum (E,,,), average (E,..,), minimum (E,;,), standard deviation (SD) of SWE and the ratio of lesions to peripheral normal
tissues (E,,;,) in the differential diagnosis of benign and malignant breast lesions was analyzed by receiver operating characteristic
(ROC) curve. Results: Among the 272 lesions, 125 were benign and 147 were malignant. E,,, [ (124.8 + 52.6) kPa vs (26.5 =
15.4) kPa | , By [ (70.5 +£33.6) kPa vs (16.7 = 12.4) kPa | , E,;, [ (27.3 £16.2) kPa vs (9.1 £5.8) kPa | , SD [ (24.7 + 13.5) kPa
vs (3.4+2.0) kPa] and E, (5.7 2.2 vs 1.4 £ 0.5) in malignant lesions were significantly higher than those in benign lesions
(P<<0.01). There were more cases of the Alder blood flow II-1I grade in malignant lesions than that in benign lesions (P<<0.01).
The sensitivity, specificity and accuracy of SWE combined with SMI in differentiating benign and malignant breast lesions were
97.3%, 94.4% and 96.0%, respectively. The area under curve (AUC) of E_,,, Emean, E_;,, SD and E,, in differentiating benign
and malignant breast lesions were 0.938, 0.882, 0.806, 0.870 and 0.904, respectively. When E,,, was 76.8 kPa, the sensitivity and

specificity of differentiating benign from malignant breast lesions were 93.5% and 91.8%, respectively. Conclusion: E,_,, has higher
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value in differential diagnosis of benign and malignant breast lesions, and SWE combined with SMI can improve the accuracy of

differential diagnosis.

[ Key words | Shear wave elastography; Super microvascular imaging; Breast tumor; Differential diagnosis

FLAR TR e UL A MR 2 —, IR
FLRIER ) Ao R A, H 2R R E
Xt P A i B o AR R B . L
RN ILAY | Rz RS, W
S ZL AR K i RO, R R R T OC T A £
M, WORHEAEER R RIS . B U M UL
( shear wave elastography, SWE ) J&—FfiE il
PEM A HOAR, 38 ) A 5 7 A S Wk e e d L
AU, RTSELAE BN S, & WL P
S b R, X RO AE S KR s W B —
M 2, EONAS 4% (super microvascular
imaging, SMI) FE—Fh 4T B AL A4S R S RS
FoAR, TETCHE R B LT RIAT X5 2% () f il 4
AT UG, R LR S A R RE 1R TR
2R, R A RS B R
SCU AR ST E A (] 54 B LR A
SWEKSMIFHIE, #TSWERKA SWEXTFLIR K%
PEIAE RSB E , B FLIE 12 B
Il RIGI T RS AR

1 ORI

1.1 HRWK

HEH20164E1 H—20184E6 H A& 4 —
HhG BE B 12 O 20 B2 A A 52 1 LR o 7
P A2 236, BAEX Lk, Fik28~76
%, FHAERY (47.25+9.20) % HARRHE:
© FrA R AEARFTAT A . SWE K SMIK:
#, FETFARERHMHRAIET; @ Witk
KA <35 mm; @ FLIRHZBRIREEHE R8¢
( Breast Imaging Reporting and Data System, BI-
RADS ) 732K 03 ~ A M kL . HEBRARTE -
© IR LA @ FURANA R @ Bz
BT AT s @ S B A A G
A

1.2 XEE5FH=E
1.2.1 Z&ME

K FH13%: ¥ Supersonic Imagine/\ 1] AixPlorer
RUR (0, 2 3% W R A 12 WA, 2R R R Sk i o
4.0~15.0 MHz, HA SWEHISMIFFHSAZIRE,
122 #®du%k

BEADEM , FEor R EE UL, AT H
HUB 48, WS AL AR By R i 3 R4 AE
PREG I B SWERS, Bk, SR ESL
KA, HFE0~180 kPa, R FAXASERIA A 5
TEAZIEIGER X, NS AT e 248kt I
LB IX T, A ST U AE P ) SR AR i 2
B, AR EEN R RKE (B « FHME
(Epewn) « I/MHE (E,,) .« #ifEZE (SD) , LA
Kokt SR IER AL A (B ) o [F—Jkk
AT 3 I BOF 41 . FFSWERMG R A 58 ke
Ja, VIR SMIBE, i i 8 57 IUREHE /N
FEFHITEL.2 em/sAify o SRR WoR e+ 5 1Y
VI R A KBt X B . #> B A der IfiL 3 73 2 b
HEXHR AU S E B AT 09 Wkt R & B
WAG T R0GL; FAENA DRI, W s 24
SR A BRI T % Wkt A
Wi, AIOL3EAA SR A A, K
P B A S T 9% kb I £ & il
Ui, AT ULSAS DA b R B2 32K il A e ko T
Ko —MNRO~ T F R, T ~ MEREHE.
1.3 BE&oHh

A R kI SWE I SMIEZ 37 h 244 M 7
WA RFE R EIRIR ST SE R, WNSWigs RAA—
2, WEHHriHe sl —2.
1.4 itz

K HISPSS 20.048 14453 #r, T BERE LA
X+ 53N, ABEHECR A . P SWE K SMI
X FL RS Kt RO A S RS WAL RE , 2l 32 3t
#H TAEFFE (receiver operating characteristic,
ROC) & HrSWE S AR S H 0 2L A R



4

450 (SR 8

95D L AR IS L A GO0 FUBR L R B SIS W 0 {8

AR SIZ . P<<0.05R 257 A g1t

2 4 R

21 REFKEER
236451 FL AR o5 A M AR R 22724 b
R H6~34 mm, V- (17.20 £6.80 ) mm,
Horp R 1254, e R H6~30 mm, F
Y] (1526 £6.38) mm, fFHEL4ER5640, I
WAL, SFENILLRIE L6, ALRRSA,
B bR RE 34, SRAE R R 24, R AR 4R
24~ AR K147, KA R8~34 mm, F
(18.75+7.40 ) mm, FERIEMESERE1031,
BN 14, RO 1A, B
ARBEETAS, BEIR 6, BEREEEA, FLRIR
FE2A
22 ZFPEREMFMSWERMEESH LR
ATERIESWERIE o« Breans By SDJ

E..llem TRMERE, 25852
(P<0.01, K1, #£1) .

E1 ZUR REZMERISWERRIE

A: Enuv EneaXSDATHIH138.5. 62.5. 20.8 kPa, JEH2EZILWIN
EHATE S B: Epa EnenXSDZ3HIN25.2. 15.8. 3.2 kPa,
SREAEIS W A Y
2.3 FBRREMRIEHSMIS LR

RAERE kL Alder ML 73 R B AE0~ T 90107
B, i T~ 2094%], T~ ; lkmkt
Alder il i AR TE T ~M 212961, i [ ~11
Zeo7ll, 0~ 1 2184, ikt Alder i i 732
1~ 1296101 8 2 T Rkt 1861, 25A%5%
TR (=146.362, P<0.01) .

F1 IR REMRISWES M ES H L
ST Jikt: E,/kPa E\pear/kPa E,../kPa SD/kPa Evio
RAE 125 26.5+15.4 16.7+12.4 9.1£58 3.4£20 14£05
P 147 124.8 +52.6 70.5+33.6 27.3+16.2 24.7+13.5 57422
HH 12.605 9.217 6.108 9.864 10.413
PfH <0.001 <0.001 0.004 <0.001 <0.001

2.4 SWEXSMIXIZLERHR At B R A2 T
e

SWEBA SMIE 2 WL i kb BB R
BORE . RSB SR R I L T BRI SWE B SMI,
LG E X (P<0.01) . SWESSMIX 5
WL AL OB R B | FRS SRR
2R Tg 2 #E L (P>0.05, #2) .
2.5 SWEMMEESHITZLARFEIT R EMENE
AZETINME

DL Bl 2z A A 25 I R  brifE . 2 IROCH

2, Emus Emens Eminn SDXE, 2012 WrFL IR
Sk RO ik R AR (area under curve,
AUC) 435%1°50.938. 0.882, 0.806. 0.870,
0.904, X hy 1y FefE FE 50 5 R 76.8. 43.7.
17.2. 153, 3.8 kPa, Y4E, J76.8 kPaff, H%
B2 W LR A RO A R . SRR M
P T B BF 1 T 4 435 S 93.5% . 91.8% .
94.6%£190.7% (1&2) .



R B85 18 % ) 202045529450 51

451

#®2 SWERSMIFTELARfRAL R BRI BT R 8E

S LA A TR
ot Iy e (H%0 R % FESEEY% P FAYEBUIE G BRI Y% %
R A
R 107 19 87.1 85.6 >0.05 87.7 84.9 86.4
SWE
ek 18 128
M [EXea 102 21 85.7 81.6 >0.05" 84.6 82.9 83.8
B 23 126
. R 118 4 97.3 94.4 <0.01° 95.3 96.7 96.0
SWEH& SMI
M 7 143

1 HSSWELLER, *FmP>0.05, "F/RP<0.01; S5SMIME, “F£RP>0.05, "FRP<0.01,

1.0 _
0.8
= 0.6
B Emax
mw 0.4 Emean
Emin
SD
0.2 4 Eratio
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

1-Fs

B2 SWESHRESHLERISHFLIRR ML RTMEMROCH Z&

39w

FUBIEAE g — s 1 S vk ek vk g, G
FLHIS W T 25 ER 0 A A TR ST T L
AEEME S HRT, R I A S
PRI E TS, B BT R, oS, i
SR AT AR, (H i TR AR, R
ARE T BRI A (5 L, AN SR ) R
Pk AE SRS RS .

SWE-& —Fift 1 75 B A BT AR, Sd
B B B BG4 FC R B ZH SR SRR A
ol T ARG s S E M, T RAE
R AR, S R AW . Xue
s OB R I, SWEEREMEHE | Pusl, AEig)x
WL A R S LSRR, et B £ S 1)
LWHR LR AR, AT A2 FiR 12
LivZ 7 B RY], SWE R 2 5 0 E 4
Wr RGeS R AR, TEFLART AL O BB
YRS A W . BRI, A

W B, PR SWERIE, oo Encans Emins
SD M E oW1 B 5 T BLAERT AL, 15 Chen 7 i
FEAE AT . AHFFT LI HL 22 A A 485 S o S b
#E, XFSWESHAL & S 81T ROCH 4 4347,
gER BN, 4E,, J76.8 kPalf, HUERIZHKiFL
Bkl BB AUCH R, RS s 51
B 00 % B 0 B X s o A B 25 5]
WL kL OB REEE T Epean s Emin SD
T2 B o FLAT BLUFHY I R A . Ren% ¥
R BN, B M R KATAUC (0.967)
HiZ Wikt FHAL S5, RNz R
AR A A e bR . AR R,
E o 250102 W LRI 4 KB AUC40.935,
PI87.65 kPa iz Wi AHE T, HRBE | FrRfE
21 91.4%H188.5%, 2 Wi R REIL T Hifth =
B, ATVEATEN LI AL BB EE S R
bR AEAS TR A RS A SR S R
b SN N E VA R 71 I LN A A 0] 97 R
UESE

SMIfH HIHT I 2235 B AR A, kR0 i
TR LG g = A s, JER A B SR AT
D7 R R s BLOE M A5 B, AT & 7S ]
SrPEST . AR SN T R WU AR
T 9 AT S SR A P AR L " L Zhao
2 L2 EgY 6], SMITE AP b v g 1l 45 46
REIIH WAL TR S, Rens T Uk
DU R DB A S A A ML, X L AP A
HAESZWME. IRARIE, SMIGENS
7 U 728 B R A A A L X L R A
LI ARG B AR, AT DR g B ek ity 2 531
LWRE S (0L KRB R, AR AR Alderl



452 IR

9 LTI 3R P PR AG DG 7 R AL A I A5O0F LR A R 1) )12

ZWri e

T M~ 45 W 2 T R kL, $RRm Ak
PRI A AR, HOBMEE S . X T RE R T
WKL R AR R, AN T A A A R
KA e st e, o kb ST A A b2
T RAER L P A A A b, RZ R I I
W A Y L ASERE e B I SWE SR
smﬁf&ﬁﬁﬂ&%ﬁ,&wﬂé&mg%@
Wr LA kT ROEPER RBUE (97.3% ) . 5
(94.4% ) JUERHZR (96.0% ) HL T AINSWE
B SMI, Ui S I FHSWE K SMIHE AR A F| T4
o LR R R S S W A HER R, AR
PE7R TR ATAE NG PR T A v Ry A P % 2 A A 4 AR BB
BN, LR CE AR 2 Wi % . B
a LST RO RESE 4, SWE K SMIES A B T % 7
JiR A R, R A S ) LR e e R
(1) R AHRE R 5 h93.18%4192.23%, 1RIZF
Bt 8 HISWERY9.52% R [ 54.76%. IR fF
FUESE, SHEHUESAEL, SWEHHL T IEAkZHZY
T A b v AL 28 SR, SMITZEFLII B 2 i e v
WoR TS S, SWEBA SMIFEZLAE
i e B S i Wb B B i AR, I
AUC, RELEE . 5B MER 285501 0.897
85.42%. 84.00%F184.55% "'°' .

ZE LTk, SWEN] & MAE M PEAk i kL i i
MR, P E, . TR LR kL RO 4 5012
MEESHIER; SROZ5 P85 i, SMI
FE TR BT 7155 e PR AR A W AP 1ML 9 . SWEEK
A SMIA B T4 & 2Lkt RG22
TR RSB, HAA T RGN RS (HAR
O W e RN N R e 3 A i o A M N N = 2
AP RIS — AR SE

/DL

(2 % X Bt

[1] PARDO C, CENDALES R. Cancer incidence estimates and
mortality for the top five cancer in Colombia, 2007-2011 [J ] .
Colomb Med (Cali), 2018, 49(1): 16-22.

[2] STANGIERSKI A, WOLINSKI K, Ruchala M. Shear wave

elastography in the diagnostics of parathyroid adenomas—new
application of the method [ J ] . Endocrine, 2018, 60(2): 240—
245.

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[15]

[16]

DUBINSKY T J, REVELS J, WANG S, et al. Comparison of
superb microvascular imaging with color flow and power Doppler
imaging of small hepatocellular carcinomas [ J ] . J Ultrasound
Med, 2018, 37(12): 2915-2924.

ZHAO Q, SUN J W, ZHOU H, et al. Pre—operative conventional
ultrasound and sonoelastography evaluation for predicting
axillary lymph node metastasis in patients with malignant breast
. Ultrasound Med Biol, 2018, 44(12): 2587-2595.
LUO J, CAO Y, NIAN W, et al. Benefit of Shear—wave

lesions [ J ]

elastography in the differential diagnosis of breast lesion: a
diagnostic Meta—analysis [ J | . Med Ultrason, 2018, 1(1): 43—
49.

XUE Y, YAO S, LI X, et al. Value of shear wave elastography
in discriminating malignant and benign breast lesions: a Meta—
analysis [ J | . Medicine (Baltimore), 2017, 96(42): e7412.
LIU S Q, LIU Y P, ZHOU B G, et al. Two—dimensional shear
wave elastography for differential diagnosis between mastitis
and breast malignancy [ J ] . Clin Hemorheol Microcire, 2018,
70(3): 347-354.

CHEN Y L, GAO Y, CHANG C, et al. Ultrasound shear wave
elastography of breast lesions: correlation of anisotropy with
clinical and histopathological findings (1]
2018, 18(1): 11.

REN WW, LI XL, HE YP, et al. Two—dimensional shear wave

. Cancer Imaging,

elastography of breast lesions: comparison of two different
systems [ J 1. Clin Hemorheol Microcire, 2017, 66(1): 37-46.
RIS, W BE, RS, AR ST AR T LR S
A RGBS W R BE [T ] . TR R AR,
2014, 23(2): 129-132.
BAKDIK S, ARSLAN S, ONCU F, et al. Effectiveness of superb
microvascular imaging for the differentiation of intraductal
breast lesions [ J | . Med Ultrason, 2018, 20(3): 306-312.
ZHAO Y, ZHOU P, LIU W, et al. Application of a novel
microvascular imaging technique in breast lesion evaluation
[J ] . Ulirasound Med Biol, 2016, 42(9): 2097-2105.
ZHAN J, DIAO X H, JIN J M, et al. Superb microvascular
imaging—a new vascular detecting ultrasonographic technique
for avascular breast masses: a preliminary study [ J ] . Eur J
Radiol, 2016, 85(5): 915-921.
KOUTRAS A, KOTOULA V, FOUNTZILAS G. Prognostic
and predictive role of vascular endothelial growth factor
polymorphisms in breast cancer [ J ] . Pharmacogenomics,
2015, 16(1): 79-94.
T BH, 22500, WL, 2. BT IR MR IDE SR I
RARAEFUIRM R RSN B PRI R ] [0 ] . e
BAREIR, 2016, 25(9): 795-799.
ZHU Y C,ZHANG Y, DENG S H, et al. Diagnostic performance
of superb microvascular imaging (SMI) combined with shear—
wave elastography in evaluating breast lesions [ J | . Med Sci
Monit, 2018, 24(8): 5935-5942.

(ks H Y. 2020-05-30 &[T H . 2020-06-17 )



