Advances in Clinical Medicine I5/REZ3E)E, 2019, 9(4), 493-499 Hans X
Published Online April 2019 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2019.94076

Clinical Value of Ultrasound

Shear Wave Elastography in
Optimizing the BI-RADS Classification
of Breast Masses

Jing Zhang

The Fourth Hospital of Qinhuangdao City, Qinhuangdao Hebei
Email: 295221697 @qqg.com

Received: Apr. 7th, 2019; accepted: Apr. 18th, 2019; published: Apr. 25th, 2019

Abstract

Objective: To study the clinical value of ultrasound shear wave elastography (SWE) in optimizing
the BI-RADS classification of breast masses. Methods: A total of 100 patients with 106 breast
masses treated in the hospital from January 2016 to April 2018 were enrolled in the study. All
masses were confirmed by pathology. The routine ultrasound scan was performed firstly, the
conventional BI-RADS classification was performed secondly, and then SWE was performed to get
quantitative parameters. With pathological results as the golden standard, the sensitivities, speci-
ficities and accuracy areas of the conventional BI-RADS classification, the maximum SWE parame-
ter elasticity (Emax) and Emax optimized BI-RADS classification for the diagnosis of malignant breast
lesions were comparatively analyzed. Results: Pathologically 42 malignant lesions and 64 benign
lesions were confirmed. The Enax, the minimum elasticity (Emin), mean elasticity (Emean), square
deviation (SD) and elasticity ratio (Eratio) of malignant breast lesions were significantly higher than
those of benign lesions (P < 0.05). With pathological results as the golden standard, the sensitivity,
specificity and accuracy of conventional BI-RASD classification for diagnosis of malignant breast
lesions were 92.86%, 57.81% and 71.70%, respectively. The receiver operating characteristic
(ROC) curve analysis showed that areas under curves (AUC) of Emax, Emin, Emean, SD and Eatio Were
0.94, 0.55, 0.88, 0.90 and 0.85, respectively. When the Jordan index was maximum, the cut-off val-
ue of Enax was 61.00 kPa. The diagnostic sensitivity, specificity and accuracy of Enax were 78.57%,
93.75% and 87.74%. The sensitivities after adjustment of En.x optimized BI-RADS classification
for the diagnosis of malignant breast lesions were 92.86%, 96.87% and 94.34%. Conclusion: The
SWE maximum elasticity Emax optimized BI-RADS classification can improve the diagnostic speci-
ficity and accuracy of malignant breast lesions.
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1. 5|8

PERR, FUBBLE MR R ELBA T%E 10% [1], H2WE. HE. JE (K. TR,
HRFEAW BT, Bt GO L R B R T I K R IR, FHIRYT, XS A T
Ja KA R R (2] AR S S5EUE RS (BI-RADS) A FLIRI VAL A 280715, Eik TR
AR B, AR T IR OB %), (5 BI-RADS 4 280545, SEUEMER I 3%F 95%, BB K,
B BEPE AR K, 45 75 B 75 A7 LR B AR, A M DA A2 o [RDE LR A o 3R AE 52 2%, 5 #1 BI-RADS
I RAFAEB R RBRPE . BY Y1 e BB (SWE) i B 75 iUB e AR 22—, WA A FLAR A 2R itk o 5
AL E B W AR, 78 % 0 FLIR A ) R o BB S [3] [4]. B L4 T SWE TEAR AL FLIR ) BI-RADS
SRR WL, RIER.
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2. AREFZE
2.1. IIGRER

EFEARPE 2016 4 1 H~2018 4F 4 At FL M 2P 100 #1135 106 AMikt, i 25~80 %, 1
(50.38 + 4.13)%; 1KE 45~70 kg, “FHI(51.50 + 3.85) kg: USURIRML: O 82 4, RISHEF 18 . 44
ANt DL IR . SRR AS, BURRIET RIL, flis BIFLRANEL ER > 18 & PR b
<3cm: WAREZIGIT: PATHESE. SWE R, TOREE: AEFEE. HEERbadE: IEURECREFL R SR
Hy B BT BEAEA RS T Es FUBRR ARG ROR ALY A R LR AT SRR s R
T 3 em. Bk 106 NMIEEFRYIER 100 4, ZFHEER 6 1.

22. @WERE

V1T Sequoia512 B ZWI{XEEAT, LLFAMEML, FLERERER, SCILZHEBESRE, MRS,
KNG JLFE AL BRI 5SS EE,  HARYE BI-RASD 702K,

ZJa VIR SWE BRI IR, R HBRERECH i b n] 7 s2) M sh 2 R e AL, WTIREE BRR 3
25, BBREEZIEEN. RAF, EEAIAEE S8 N EOGER D, @I [ 7 60 ek 5 A
EME, OFEFENEHKRE(Epa) s BMEEmin)s T EHE(Enean)s 77Z(SD)s FAVELAE (Bragor  BIRAZLLZUAN
IEHARMLAE), SRR >3 %, BUAHE.

2 HRR(ER > 5 H)EIMIATEVE, BIAFRES 5 = NS g—.

2.3. FLARBIfE BT BT

JREREE AR N AR . BI-RASD 7095[5], 0 Z: WiRANAE; 1 % LRE: 2 % RUEMY; 3 4:
RYEJLRK, HIUALFEWT . e, BAMNE RIS, IR 2% T 4 % ek M:, &g
K, LR 2%~95%. H 4 45N 4a (2%~10%)~ 4b (11%~50%)~ 4c (51%~95%); 5 F: FEJLE 95%
PLb, JUPEE&RE, BAAMN. NS, GRAESRER . QL 1 DL EaaRE R SR AR R
RS 3 THE LA s 6 2 YA IE SIZ (A G PR iR o AT 90 HOGH B IE S A5 3TN, 3 . da SR N BA 1,
4b K UL EHIWRFAYE . SWE € BS54 > ImFHA B AN, <InFHUEHIB AP SWE 4k BI-RASD
53%%: BI-RADS 4b UL I, 4a 28 H Epu > IFHEAIBCAFAYE: BI-RADS 3 KR LLR, 4b 2K H En < I
FHAE W B o
2.4. GiitEFAIE

SPSS20.0 Gt A A FIHE . THERERIL x5 KR, 1T t A% BN TAEEEROC) 2%,
XFZE T THA(AUC)T Z ke, LURERSS oM S hriE, RN L BI-RASD 7025, SWE {4t I-RASD 43-3%
R W LRI D RO RSURR R . R S L VERARE, AT K P<0.05 NEFHLGHFE .

3. BR
3.1. fRIBLER

106 N2 EAE AR S, M 42 4N(39.62%), HAREM & 38 MUK 1), SR 2
A SERME . BRSNS 1A B 64 A, HALF4ERE 40 4, % 16 4>, SERNILLIREE 5 4,
R 3 A kIR AR 0.5~3 cm, “F#5(1.65 £ 0.55) cm.

BT A a R 4R S S, TR RS AR, 1A, BI-RADS 4¢ 255 Bl b AZE#IH
MG, TN ERIMA I 2 B ¢ N SWE %, Epa = 191.58 kPa.
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Figure 1. Ultrasound image of invasive ductal carcinoma

E 1. RAMSERBEEIR

3.2. E# BI-RASD /L5 R

W HE % L BI-RASD 7325, 3 403 0.00% (0/10), 4a 2% 10.00% (3/30); 4b 2 5% DL _E2KEM:
# 59.09% (39/66), BI-RASD ZrZRyRAItEH L 1. LURELS: RN EAriE, & i BI-RASD 432812 Wi 7L
T A UK E N 92.86% (39/42), H5FEFEN 57.81% (37/64), HERIFEA 71.70% (76/106).

Table 1. General BI-RASD classification results (a)
& 1. EH BI-RASD LR

R A 3% da % 4b % dc B 5%
B 42 0 3 9 16 14
RAE 64 10 27 19 6 2
it 106 10 30 28 22 16

3.3. SWE H8%&#

AL RAYEIRAS, B2 Enacs Emins Emeans SD+ Ergo IR K, ZRESITHE (P < 0.05). W
%2,

Table 2. Comparison of SWE related parameters of benign and malignant breast lesions ( x + s , kPa)

2. A REMRT SWE HXSHEE(x+ s, kPa)

T B A Enmax Enmin Enmean SD Eratio
b 42 12534 +31.46 15.00 +3.65 56.24 + 15.72 21.85+6.59 14.03+4.15
R 64 32.58 +£6.52 10.31 £2.68 21.53+4.10 6.54+2.93 5.00 £ 1.42

t 22.904 7.621 16.850 16.318 16.066
P <0.001 <0.001 <0.001 <0.001 <0.001

3.4. SWE i3 fE

SWE B3 Emax ROC 1] AUC 4 0.94 (0.88~0.96), Epean AUC 4 0.88 (0.80~0.94), SD AUC 9 0.90
(0.86~0.95), Eio AUC A 0.85 (0.79~0.93), Enin AUC 4 0.55 (0.46~0.70)0 7] W, B T FL AR 4 BL SN 12
WAl B Ko LA R HE B (8 SR BR L, H S FEEUR KIS o I FHE N 61.00 kPa, BAKSE
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B 30 Ena W FLIRBMER A BURE N 78.57% (33/42), F5EEEN 93.75% (60/64), UERIFE N 87.74%
(93/106).

Table 3. E,,, value and pathological results

% 3. By [ESHRIBE R

RS Enax > 61 Enax <61 it
BH 33 9 42
931 4 60 64
&t 37 69 106

3.5. Epa 4L BI-RADS 43 26182 /58 B e

Emax € BI-RADS 73 258 5 16 H FUARB MR AR 42 A4S, RMEIRAE 64 4>, W& 4. DURHELSE NS
B s Enax 044 BI-RADS 43 84 5 12 W 7L B S V005 AR BBURK P 92.86% (39/42), ' 5N 96.87% (61/64),
TN N 94.34% (100/106).

Table 4. E,,, optimization BI-RADS classification adjustment and pathological results

5% 4. By 1€ BI-RADS AR FESHRIBERILR

VLS Eumax 846 BIRADS 432
it
BH 4 BItE
H - 39 3 42
¥R 3 61 64
At 42 64 106

3.6. ICHTRELL R

1 BI-RASD 43 2 WU 5 T Ener 51046 BI-RASD 4328402, ELA 2 BTG4 (P =
3.500, 0.000, P> 0.05); # ¥ BI-RASD 43252 Wik 7 . HERZ S BART Epaxs P06 BI-RASD 202K(/
=22.518,25.078, 8.431, 19.273, P < 0.05).

4. Vg

% 5 hit BI-RADS 73 %t FURR B FE 12 Wb i AT T RIS, 4a FEEBME XU 2%~10%, 4b 8% XUK:
11%~50%, 4c FEBNERE 51%~95%. FEIXFME LA 2= # 12 W ALY 2 1 L EWHESE T T 4a 5 4b
ZKIA][6]. {H BI-RADS 4321 4 FN AT ELpg BAGT I, - 1 03 70 8 1 XU i85 B R, S I R o e di i o A
i 5T BI-RADS 4 ZEFLIREE 2R 35.00% (28/80), LUAHICHRIAE[7] [8]11 43.1%~59.0%1% . AT WLAHS 733 k- T6
TP, EXFEDL T T A F B4k BI-RADS 4 J8F IR AE, I/ i LR B 2,

HAVERLE B WIHH Ophir [9]7T 20 tH22 90 FEARAIER I, DLH HUHE S s G o2k, a3t ) 2 AE ik
HLARIMAAE . HEFALN, Sl VB F IS E . SWE A IE(E Bk A mHh 2 5
Z A BB BRI R R I R w5 AL G 4RI &N, ZHAEE R BRI,
TR /N U] B €. SWE it H 2 (5 B B FUIRA R E A B oR, F PR, [FI SWE A 4a
STk OB T B, AR T30 51 Ak RO, T EL AT R AL, g S AR % ROT XI5
ZANH LR, W E A MESR[10]. A USSR BN AH L R AR AR, FUIRG AR SWE A S H R E &,
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5B R B ZFH IR B SWIFUIRRAE ROBEBUREE . F557 L L Eneans SD+ Erao 2
i, H Enu %% BI-RADS SISWIBURRE . RER . QEHHS B M. ARG ZARME, o
T Enax BWIFLIRE AUC SR, NIE RAFAT Epa SHARAL BI-RADS 28568 2L RO AR AN -
RS 12T TUR I B 10 FHE. = 65.15 kPa, Epea I FHE = 43.79 kPa I, SWE 12 WHURE =ik 92.59%,
FESEE 90.78%, HEWE 94.84%, H AUC L BI-RADS-US K(0.942 Vs 0.883). BREEE[13 AR M] Ep H
EE Bean X FUBRSENE ROBPERAZS WA E K. AL R B R H I BI-RASD 70 K2 Wi gL i RS 22
UK LB 1 (92.86%), JURFSR I ERE B, 55 TR [ 14] 45 RATAE — & MO 22 5, XA g5
BI-RASD 73 KMKAEAFA K 1257 K24 FFIWTNPTE, ABTTOR 4b K UL EHIWOAFRYE . A0 &
B By W FHE 9 61.00 kPa I, F AUC 4 0.94, HILLHAMSE AUC Fook, 2 W 1R R A2
TRy 78.57%, I o I 525 93.75% . 87.74% . T WL SWE 1417 %4 1 L5 BL Atk 35 A0 5 1
HEff P, BURERELE . 5940, B 46 BI-RADS 4335, BI-RADS > 4b, 4a 2 H E,. > i SHE B
B o 45 LR B A4k BI-RADS 4335 SLAURRE | 45 5 1 . HEFIIE 4 1A 92.86% 96.87% 94.34%.
AW, SWE #i4 BI-RADS AUA{RFFH I BI-RADS 2 Wi 7L I M A2 ro BURE 8, i HLRe B S 4 v
BI-RADS 73455 B2 HERISE, SHCIRIEHFF15]
25 b, SWE #PEH KA Enax 455 BI-RADS 12 Wi U KB IER AR BURIE . Rem . MR RS,

REMRIL BI-RADS 432, I PR Al it B 297«
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