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Diagnostic Value of Shear Wave Elastography in Breast Calcified Masses
ZHANG Wen—xi,ZHANG Han—qi,LI Yu,GUO Yi-xuan,ZHENG Hui
(Department of Ultrasound,the First Affiliated of Anhui Medical University,Hefei 230022,Anhui,China)
Abstract: Objective To investigate the diagnostic value of shear wave elastography (SWE) in breast masses with calcification.Methods The clinical
data of 201 female patients admitted to our hospital from January 2020 to February 2022 were collected, with a total of 205 breast masses. A total
of 193 breast masses with calcification and BI-RADS classification results of 4a and above were included, including 110 benign and 83 malignant.
The SWE technique was used to compare the difference between the maximum elasticity value (E,.) and the average elasticity value (E,.,) in the
benign and malignant groups, and to analyze the diagnostic efficacy of SWE.Results The E,, and E,., values of the malignant group were higher
than those of the benign group, and the difference was statistically significant (P<0.01). E,,, and E,,., had higher specificity and positive predictive
value, which were 90.91%, 87.01% and 93.64%, 90.00%, respectively. The AUC values of E,, and E,., were 0.92 (0.89-0.96) and 0.91 (0.87-
0.95), respectively, with good and similar diagnostic efficacy.Conclusion SWE has good diagnostic efficacy for all breast masses with calcification.
The specificity of E,. and E,.,, elasticity indexes is high. While ensuring the sensitivity, the improvement of its specificity is conducive to reducing
the biopsy of suspicious nodules.

Key words: Shear wave elastography;Calcification;Breast mass;Ultrasound

FLIRJE (breast cancer ) [ A& 9 8 AE 2 P G i
Je AL B AL, RS W R Y A R T e R

FUBRBb B RAF A2 W HE A 2 IF TS,
A2 RN A A AR, (LA 3 ™, SWE fiE

TG, PG AL X Lo A 2 S 2L s 1Y
I A EFLIR I - L R R 2 A
JECERI S | R A 87 4 B AR e R R AL e B
HARFETEAG A, FUIR X LA A AR E5 AL ARk, (2
H T YN 2P R FLIR A UL SO R 2, AR T 7
XA ECE IR 2 BB Y RE S R T LA
RO HEESAL , 85T P 8 ) B BRI
— Pl ARIEES AL S B AR o RAEES S
FIEEEGAL  EAT B MELIVERA X 4. SWE BEARTE %51

YEH A TSR (1997.11-), %, ZBUE IEA B 50 AR , (B e
Ui, B G B s WIS

HIPEE AR (1962.11-) 2, AT N L, EARBRIW, 2
AR A SRR TT 0 RS

AR S F LR ey R H SWE X AEES Y
FUIRIM SR Wr N ERIBT TR . AT B 7R TE
PR RS AR FLIR b e b SWE 2S5 2A B AF i)
ZIBIRLAE -

1&7BE57TZE
11—kl W8 2020 4F 1 -2022 4F 2 A7E%
BERLR 25— B BE B R 19 201 Bl 2ot i,
3205 DFURI L. HERA FUER S FLIRTAR
B FURBIRAL MEEiFLIR R, A
193 (85 HE 193 b, AN 22~81 %, 4519
HRAR 3~32 mmo T AL EH ARHTIC 58355 H
HEFTHI SWE R Ax , g A8 X A AL AT 2 il A sl R
R DIRAHIERES R

1.2 7% R JH Supersonic Aixplorer # 7 12 Wi{¥ ,

161



536 B 10 B
o 202345 H

Journal of Medical Information

E2EFR Vol. 36 No.10

May. 2023

LA-15 2Rk B A SWE Q. i —4Ei
kA ARG B R R E A ]
BERSALI IR B FIF R B SWE R4%, YRR e e
B, SRAF I L) SWE MG, T K (K,
FPE- A (K, ), D 3 U, 28 B EMETT o e g
) —5K .

1.3 Geit2F s SR SPSS 26.0 #4743 4, &
IESR G R POR R AR ES i . TR
BER FH[M( Pys~Prs) 1378, 95 20 ] b 35 R FH Mann—
Whitney U A%, HHECFRME T @ K240, P<0.01 RoR
LRAGIEE L2 ROC I AUC {8, 1
F Youden F850#k e AERR BT, 11 S50 R
JE RS PR TN | ST

2#ER

2.1 FREEEE A 193 FLME M e, R % 110 4
(56.99% ), Mt 83 4~(75.45%) , R HRAFELT 4k
HRIEE 40 1~ (36.36% ), WS TEEF4ERRIEIE 1 36 1~
(32.73%) , B9 17 ~(15.45% ) , SN FL IR 11
A (10.00%), RYE 414 (3.64%), HRMFE 2 4>
(1.82% ). MAEMPAAHE . BiEMESE 5 68 4~
(81.93%) , AN 10 1~(12.05% ), 2P/

400+
300+

200

KPa

100

-100 | T
Bt R

Bl En EREEEERNES

I 3 1M(3.61%) , LRI 1 4(1.20% ), 1R IE 41 il
PR 14M(1.20%)

2.2 B ZECHEES LU M2 E X r A
S AL LR I Heh, SEAERD R B, (B 209.20
(108.90~291.80 )kPa, i T K M By 45.65(30.40~
89.30)kPa, 2= 54 i1 & L (7=-9.906, P<0.01),
LA 1,

2.3 By ZEOTEEACZLIR M 2 W E X T
B S50, CEMEEES LM LB R 71.00 (51.10~
88.20)kPa, t1 = F R A5 e iy 21.10(14.65~
35.08 )kPa, = 54 i1 & L (7=-9.796,, P<0.01),
LI 2,

2.4 ISR BRI WS RE 1 L3S AR 4E Youden
FEEAR ) B A1 Ep F0fHE Cut—off {E43 514 101.10,
50.60 kPa. E,, Fll Emean #8451 AUC {E53 514 0.92
1091, FEHFREA K i HARL A2 WiR g 6 45
B B FE . B T AR BR ZE DR UIE R 47 R A
FE R RIS, AR B 55 R AR S B, 4312 90.91%
93.64% . [FIRs;, A7 ECBHPE TN, 5 2 e bty B
A A e B PR TR A, 5314 87.01%,90.00% , W3
1.4 3.

250

KPa

Bl 2 Enw EREMHBHES

R 1 W SWE SEFEMH 5L ZLBRBR LR Y12 B e

g T {E(kPa) Youden 5%{ R i METES

E,. 101.10 0.72 80.72%(67/83) 90.91%(100/110) 86.53%(167/193)
E,. 50.60 0.70 75.90%(63/83) 93.64%(103/110) 86.01%(166/193)
g FHPEFIIE FAPEFE AUC(95%CI)
E,. 87.01%(67/77) 86.219%(100/116) 0.92(0.89~0.96)
E 90.00%(63/70) 83.74%(103/123) 0.91(0.87~0.95)

162



536 B 10 B
2023 4E5 A

AR R

Journal of Medical Information

Vol. 36 No.10

May. 2023 i &

100

804 7
60 (|

40 ¢

REE

204

— Ly

i
Fmean

0 T T T T
0 20 40 60 80 100

100% - 4585
B 3 miEiESHE ROC Lk

3itie

BT I8 A T ) B ) P A e
KA AL TATEE, P R R E R, H
TREAKN E=3pc2(p:HLUH L, c: By U H )P, I
YHAVE KA A HE R SRE R 2 7K RS S o
FIIRFEAE | 33 BUHR 5 20 41 ) e R A S, DR Lo
HAEIEH FLIR LSV X fHi 1S SWE £ AR 0] DL
I D 20 2R BE PP AL FL ARG AR ry M B, SWE A
ZRERR, HorP LA B A1 B XS8R N2
RS, H R B {524 80 kPa, HARREEE
9 69.38% ,E e 164 50 kPa, 5N 83.009%!1161,
AW GAEIN IR B 5 B 151 T RAE MR, 72
PEAT 510 0 b e v S ek ke s £ R v R
Jie S5 40 AR X BB A S, BT RO
BEAL A AN, AP s A B R
En 5 Ep B9 AUC{E3 528 0.92.0.91, [ SWE
AT TR ARSI FLRR I, T DU R0 T RO
P S . B RO RERE S5 80.72% |
90.91% , By 19 R AR . FE 5 B 5300 R 75.90% .
93.64% . SWE 1Z2Wr (1¢S5 B A W B iy , 1 R B
UGEANIRE . AFF A K. R 101.1 kPa Rl FHE
BF, A 16 A R S8 114, S8R
N S AOBHRIS A R, 753X 11 AN v 5
o e KRR T 20 mm, 335 SCRRARGE TP N AL
(AL S 8 2 WATRA DA R S8 TR I AR IR
PEFLBRIE B BAPE R i — 2, ok, A 10 A~ Rk
PR o S, P AR YRR 6 A, 7 RIR R4S
AN =Rl s AN (B R A F/ 2 N NG A
RESZI SWE [I2Wrsthe , 4k ™ A= (B B 25

A R B A B B 1, 8 209.20 (108.90 ~
291.80)kPa,, = TREAAGE A Y 179(136~180 )kPa,
MM fefd: Cutoff {54 101.1 kPa, 15T Berg WA 250

EAEI 80 kPa, X FRWIFGIL 2 T HOE M A SR E(HE,
ARTE B, BTG 55 o Epean T4 Cutoff {24 50.6
kPa, X 5 Evans A S5 T8 ) SEAM ), (0 R AR
AL B (A 21.10 (14.65~35.08)kPa, fi&T
Choi SH 5™ HIH , LW BRI B Ak 4 53
A SIS LA LA B ROL R/NA], X T

SR A —, T RE BN TSR P B (e
FEFERR S ILA, R A Fi B B Ao Rl X 3
AR A FR o AT I o, T B A A AE SWE &Sk
eSS YT AN IS e PSS N b T I i
{EL M BT P SR (R

L LA FEl A, B5 A0S BI-RADS ¢

REAGHERNFZIENRZ —, W T a5 bnyss
T T B R RS AL, SWE BRI, v
TXEENEAER AR B2 BT A R S, S T AL
AR A o
S E 3k
[1]Bray F,Ferlay J,Soerjomataram I.Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries[J].CA Cancer ] Clin,2018,68(6):
394—424.
[2]Bonfiglio R,Granaglia A,Giocondo R.Molecular Aspects and
Prognostic Significance of Microcalcifications in Human Pathol-
ogy: A Narrative Review|[J].Int J] Mol Sci,2020,22(1):120.
[3]Li T,Tang L,Gandomkar Z.Characteristics of Mammographic
Breast Density and Associated Factors for Chinese Women: Re-
sults from an Automated Measurement [J].J Oncol,2019,2019:
4910854.
[4]Choi JS,Han BK,Ko EY.Comparison of synthetic and digital
mammography with digital breast tomosynthesis or alone for the
detection and classification of microcalcifications [J].Eur Radiol,
2019,29(1):319-329.
[5]Spak DA,Plaxco JS,Santiago LBI —RADS ® fifth edition:A
summary of changes[]].Diagn Interv Imaging,2017,98(3):179—190.
[6]Cantisani V,David E,Barr RG.US —Elastography for Breast
Lesion Characterization: Prospective Comparison of US BI-
RADS, Strain Elastography and Shear wave Elastography|(J].Ul-
traschall Med,2021,42(5):533—540.
[7]Mesurolle B,El Khoury M,Chammings F,et al.Breast sonoe-
lastography: Now and in the future [J].Diagn Interv Imaging,
2019,100(10):567—577.
[8]Chamming’s F,Mesurolle B,Antonescu R.Value of Shear
Wave Elastography for the Differentiation of Benign and Ma-

lignant Microcalcifications of the Breast [J].AJR Am ]

163



536 B 10 B

o 202345 H

B B Vol. 36 No.10
Journal of Medical Information May. 2023

Roentgenol,2019,213(2):W85—W92.

[9]Sigrist RMS,Liau J,Kaftas AE.Ultrasound Elastography: Re-
view of Techniques and Clinical Applications [J].Theranostics,
2017,7(5):1303—1329.

[10]Song EJ,Sohn YM,Seo M.Tumor stiffness measured by
quantitative and qualitative shear wave elastography of breast
cancer[J].Br J Radiol,2018,91(1086):20170830.

[11]Yang H,Xu Y,Zhao Y.The role of tissue elasticity in the
differential diagnosis of benign and malignant breast lesions using
shear wave elastography[J]. BMC Cancer,2020,20(1):930.
[12]Kim H,Lee J,Kang BJ.What shear wave elastography param-
eter best differentiates breast cancer and predicts its histologic ag-
gressiveness?|[]]. Ultrasonography,2021,40(2):265—273.
[13]Suvannarerg V,Chitchumnong P,Apiwat W.Diagnostic per-
formance of qualitative and quantitative shear wave elastography
in differentiating malignant from benign breast masses, and asso-
ciation with the histological prognostic factors[J].Quant Imaging
Med Surg,2019,9(3):386—398.

[14]Hari S,Paul SB,Vidyasagar R.Breast mass characterization us-
ing shear wave elastography and ultrasound [J].Diagn Interv
Imaging,2018,99(11):699—707.

[15]Berg WA,Cosgrove DO,Doré CJ.BE1 Investigators. Shear—

164

wave elastography improves the specificity of breast US: the
BE1 multinational study of 939 masses|J].Radiology,2012,262(2):
435—-449.
[16]Evans A,Whelehan P,Thomson K.Quantitative shear wave
ultrasound elastography: initial experience in solid breast masses
[J].Breast Cancer Res,2010,12(6):R104.
[17]Gu J,Polley EC,Ternifi R.Individualized—thresholding Shear
Wave Elastography combined with clinical factors improves
specificity in discriminating breast masses|J].Breast,2020,54:248 —
255.
[18]Zou H,Xue Y,Ou Y.Factors Affecting the Quality of Breast
Quasistatic Ultrasound Elastograms|[J].] Ultrasound Med,2018,37
(7):1701-1712.
[19]Park SY,Choi JS,Han BK.Shear wave elastography in the
diagnosis of breast non—mass lesions: factors associated with false
negative and false positive results [J].Eur Radiol,2017,27 (9):
3788—-3798.
[20]Choi SH,Ko EY,Han BK.Eftect of Calcifications on Shear—
Wave Elastography in Evaluating Breast Lesions [J].Ultrasound
Med Biol,2021,47(1):95—103.

Wk H 19 : 2022-06-04 5 & 1] H 4] : 2022-07-20

i B S B





