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Evaluation on elastic characteristic of carotid plaque with different
echogenicity by ultrasound shear wave elastogrpahy

JING Lei, YE Xinhua, DONG Ye, LIU Sheng
Department of Ultrasound, The First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China

ABSTRACT Objective To explore the application value of shear wave elastography (SWE) in evaluating the elastic
characteristics of carotid plaque with different echogenicityMethods One hundred and forty—five patients were detected by carotid
artery ultrasonography,all the carotid plaques underwent SWE and were classified by two kinds of plaque echogenicity classification
methods. The Young’s modulus values of carotid plaques with different echogenicity were compared. Results  There were statistical
differences in maximum and mean Young’s modulus values of hyperechoic, hypoechoic,isoechoic and hetrogeneous carotid plaques
(all P < 0.05).Minimum Young’s modulus value in the four types of carotid plaques were statistically different(all P<0.05).The
difference between hypoechoic and isoechoic carotid plaques was not significant, the other differences between two interval members
were statistical(P<0.05).The average young’s modulus value among the four types of plaques were were statistically different(all P<0.05).
The differences between the two interval members were statistically different(P<0.05). There were significant differences of maximum
and mean modulus values among I ~ IV type carotid plaques(all P<0.05). The difference between the type Il and type IV plaques was
not significant, the other differences were statisticallydifferent(P<0.05).The minimum Young’s modulus value in the four types of plaque
were statistically different( all P<0.05). The difference between type I and type I plaques was not significant, the other
differences between the two interval members were statistically different( P<0.05). Conclusion SWE can quantitatively evaluate
the elastic characteristics of carotid plaque and reflect the elastic variances of plaques with different echoes.

KEY WORDS Shear wave elastography ; Plaque ; Carotid

YEH AL 210029 AT, F AT BE R RS2 50— B e B B 75 B A AT (AR FEIE ) , A ATBURRR (R 2E)
BAEVEE X2, Email : liusheng@njmu.edu.cn



- 460 - I A 75 22 45 2016 4F 7 155 18 %5 7 M J Clin Ultrasound in Med, July 2016, Vol.18, No.7

SIS FERE AL KESR ) By A AR Ry 5 e P il
SUIR) S A B VIR DG o RS X BRSSP P () DAk B A
B L B T AR EMRRHIE (LS JEA 5t ) Rl
FE ST SESP A IS | IS BE I Bl o i AR
PEM P SEFEATAGIN . ASBIFFER I 35 U038 S 2H 25
1% (shear wave elastography , SWE ) AR PEA A [F] 0] 75
NI SESR MR, BTN PP BEER S
fe i —REoT %,

AREFE

— WFFEX 4

BEHL 2015 4F- 4~7 HILIRE N R BB N 3Rk &
2 N BHE BE /Y 203 Dk B B 145 i), o 5
74 i), 4 81 il , A 35~86 &, F-1(65.4+9.52) % ,
HEBR 251 50 bk 48 3 S 090 iz gl ok, SWE BIGJeikiR
LTI

= STk

1 #% - ff F§ Surpersonic Imagine Aixplorer ¥ {0, %
LRI, SL10-2 LRSI 2~10 MHz,

2. U PR AL - W S U RIMAL , 85045 i85 21
T, Sk PO H4% g o SURSOY , She fi 1) A A XS 450,
WU R S IRBEH 10 SR BESRAL B /N K ] P
fiE o BEHISWIARAE : = 1.5 mm H R B4 [ 487 s Y
Gt o SEhKBEB A 72 (D rh E BRI P23 7
PR3 2o AT 1 LA R 2 i R P G A 5 7 ) s
b7sao S CVEp ol INEIVEIE A E VI E VB ise 3o N
4 5 0] P BEHR s @4 R 0] P AREAIE 1 16 B 43 26 R 45 )
KPP AR I FEREIE Sy T~ VAL, o VRIBEH R JE
VP N ER [l 75 SR PE AR AT

3.SWE £ £ : Ji 3 SWE JREREE, BUREHE (.45 Bt
IMBED , Vi 8 e, Al i rp S S R T A A
A, PRI AT SETHLUG)E, FFRERRE
Ja, BRESRGOHET . RIS N EREZ AN
XK Q-Box, R BL g B BEBRL 1 SR B4 Q-Box (1Y

KW I | /Mg [ ST 44 o, IR
A Q-Box R K A ERASE i (F O BB 119 e KA FR A
i, A Q-Box Wi/ NG FOBL EAE  BE L i/ Mg
oAb, A~ Q-Box HAz Fos i i 34 (B A BEHR A1 F
Bitg e, DAL 3EY i [F)— 24 % B 75 BRI T

= Giit b E

i H SPSS 23.0 Geitiifd, T BORDL des FROR,
ANTE] [ 75 S0t kB AR /N | 5 R ST YA A i H AR
SR AR ZE T 225007 s P L#A T SNK—¢ K556 P < 0.05
hEFAGITHE L,

s R

— B

145 191 F 35 28 590 50 Jok H FLRE 75 ARG L B 270 A4,
HACRYBRBE 113 4>, B BEs 157 4~ B BsEik
o AR II R 74 S SRRl 43 A 58 [E40 4>, 270 BT
e, T AIBEER 75 4, T RIBERR 28 4>, M AYBER 36 1,
IVHRIBEEE 131 4~

7N [ ) 1 V1B ) €232 74 AW g R

DU ]S REER f KA IO T 344% A R (E
e 22 R E G it L (H P<0.05), B A 22 57
PG E X (B P<0.05), PUFR ] BESuR /Mg G
FEEAE A 22 A Gt L (34 P<0.05), IR LE
BEBRAR WIS 54 S Z W22 5 g it m b, Har

SYAG R (H P<0.05), W1 AA L,

R AIE A S KRR B AL (s ) kPa

Brbem iSON /) Ty
Yy BT
Il (74) 11.81+ 522 3.20+3.01 6.98+3.59
Sl (43) 19.36+14.24  4.4623.78 11.32+6.49
SH[AIE (40) 55.68+26.29  19.81x13.14  37.95+16.02
AYIFHEH(113) 32.03+20.49  7.81+9.31 19.04+12.93
F1H 57.846 39.206 75.540
P 0.000 0.000 0.000

A AR BEB , 4 FOAS R K 10.5 kPa, fi/) 1.1 kPa, 34 6.4 kPa; B2 45 0] 75 BEBR |, 47 FOAR R 45 K 24.0 kPa, 512/)s 4.5 kPa, 34 17.5 kPa; C . 5 [0] 75 BE
He W [CBRE K 93.4 kPa, /)N 12.7 kPa, 44 64.9 kPa; D : AT BEH, 4 [CRLRE B K 59.9 kPa, fiz/)s 2.7 kPa, -1 27.6 kPa,
B 1 AR AR ] 5 [ R A e M AN R B SWE &



I R AR BE 22 2016 45 7 A5 18 %5 7 1] J Clin Ultrasound in Med, July 2016, Vol.18, No.7

- 461 -

= T ~IV A0 Sh K EEHAR FAR e g

DU G KA TS i {A T 3947 RS A LA
ZERWA G R (Y P<0.05), B R A
HIVRIBEHZ [0 22 R ICG0F i Lo, MR R 65
2EE (P < 0.05) o PURIBEHR /Mg FAR I (E b g
ZERWAE G R X () P<0.05), PG LR T8
5 M ABE 2 R 22 R 2EE I, HaERiia
GiiteEam X (4 P<0.05), W3 2 FIE 2.

= 0 e @

F2 | ~IVEIFEIIKSESA O R L (R+s ) kPa
P ETON e -y
[ 74(75) 11.75+5.20 3.16+3.01 6.91+3.61
11 7%4(28) 23.54+14.33 4.29+4.84 13.06+8.45
M#(36) 31.74+20.68 21.28+15.60 26.1318.21
IV#I(131) 37.21+25.55 11.81£11.65 24.11216.59
F1{H 26.423 30.435 30.182
P 0.000 0.000 0.000

A T BIBEE 4 AR 10.5 kPa, B/l 1.1 kPa, -1 6.4 kPa; B 1T BUBEH 4% oA K 59.9 kPa, fie/)s 2.7 kPa, P14 27.6 kPa; C: I AUBEER , 4 G

- @ =7 o

Wi K 85.5 kPa, /N 1.7 kPa, V14 51.4 kPa; D IV BUBEHR , 1 AR BB K 93.4 kPa, Fe/)s 12.7kPa, -1 43.0 kPa,
B2 1~IVEHEH SWE &

i

SWE Szl iot 48 3k 2 S5 7 i s ok v, 740 FH = A it
PR L BT U, e R BT e L AU b A%
6 1) 0 2O W 2H A O RSB RE 3ok B AR PR OB . 1%
TR L IEZ WP Z /0N, GEE B S B BRE DA
RERE , FRTHON N BA B Ak R X AFTEH e, SWE
XSS K RESR B9 PEA TS A T ORI B B, R A AR E
ZM T — SRR S B A RIS B SR R ]
SWE PP 8 sl bk SREH HAT Bl i v A ] B A

BB KL ] 75 REA Sz R IREBR (4 PN 3 B0 FIAS
P, PP FRNR BT 5305 22 B SR ] P i A1 , Bk S
LR KA - w I URERR [T A g, B A
BEH BN T U SRR P HE 1R AR BB A
fibo AH HATE A SR XTI A G —, X EE
FEASFOTIEAIRICIEX . APFTERERE T E N
PREUB R BESR [ 2073k, BB Z N TR
SR o Herr e [ PR B 2 P R 732 A 4 4
[FaliR b Ro S ok CIVE I S C VSN (N E VSR )ige 3o IS
gl A AR R A BESR Y IR B 5 i 2 , AN o]
FBEBACTR T BESR A B S o, PIE A BRI
SR PEIRAEZE A KU . BT P ROR e/ S I
PR AN ] [ P REBR 2 8] 25 S A G 08 3, T
AN R Iy PR B (B AR [ P SRR 5 25 [ 7 BB 2
2 g2 B, HRZERIA G2 E L
Ui SWE A e K B2 FRA i P A SRR FE A
Pyl DA 0] P 732875 3 AN (8] 1] P BB 2 ] 4 3t

P25, BERG U200 207 i FP Y AN BB ; 4L
SNSRI R RIRERIAE R . iy M7 OB
TCi S IR 75 SRESR NG [P e i) e 2 S, 00 e
/I FRAB B X — VR B B ) SRR R 2 ) BE 0 852553
IR LA BEB BRAS N bR E T FE P TR RE e Bl i
/M R A AN R R RURE SR IR 1) 22 57 e gt 7

I R SRE B [ 75 7 SR o PR JRE Bl e A AP 22 [
P DI 5 F i RE NV T~V R Gl A TR
AR BESR S BER A el sl LA %, 8 T AR E B
e, MAVIIV BUEEH 2 o 2T AE2H SRS AL A 38 R
TS PERER ™ AFTEL R s REB R K e /N S
oy A AN ] [ 75 RE BR8] 22 S 4 A e i 50, HL
KA PP LA WA G2 B L, RS RIS T
SWE FEARPN %5327 VLA ] [n] 75 BB 3 T 1 )
REST . BARAEPIP LA T2 5 IV B 6] B K AF- 2415
Pt e e egeit a3, 1R TR/ Mg FRAs
PR S ICGE T G (H NI RT3 2% o A B
PR e X — AR XA AR SWE HOR
XA E BB A

AT R BRYE : ORI THE T 1 R 5 5
BRelal 7 2 [ A O 2R , 5 BEBRARUE PR Y 5C R b e 2tk —
WIS @AW SEBCTH IR A AT H PR SEN 2R,
RBEWTFE SWE HOR A B iR M e B2 #fE &
WLPH Z S 5 QAR I B SWE HAR H ) Q-Box
AR B, Tk A RUE AR BT T BER I 20U
ZA> Q-Box RUE B BN RELR, A BERARITAN BED A
W Et i A E—E 1R 22



- 462 - I A 75 22 45 2016 4F 7 155 18 %5 7 M J Clin Ultrasound in Med, July 2016, Vol.18, No.7

22 LTk, SWE FoAR 1] L@ & s A 5] 0] 75 B assessment of carotid plaque stiffness: in vitro reproducibility study[J .
FOBPERFAE | X531 LA ARG 7 REAE O BEBR 7T Y e o
S T B R S PR T S [5] EHBar, Bt W AR, 45 BT U sk AR B AT 3512l Dk Bk

EREL) LI RS20 B2 22427, 201514(4 ) : 327-330.

(6] K&, J3m, 422, 55 S Byl sk A% et AN S0 h Bk ok i
TEAL B[] ] [ R 225218 K, 2013,29(12) : 1949-1952.

(1] APEEIPMER BRI, SRR e A A m (M . (7] Bo bR, oMb , 8 05 DIk e i T sh kot R BE e 21

S &k

Jent: NREBE H A, 2011 :26. AR B BT B SE IR FE L) ], Th A A8 2k, 2015,
[2]  Pellerito JS,Polak JF.Introduction to vascular ultrasonography [ M ]. 24(5):429-434.

6th.Netherlands : Elsevier,2012: 149. [8] Geroulakos G,Ramaswami G,Nicolaides A,et al.Characterization of
(3] EYRTE, PMERE, B, 25 ST Bl it sob nl A5 5 ARG I 51 50 ik symptomatic and asymptomatic carotid plaques using high-resolution

B S BRI SE [) ). MR R %, 2015,26(9) : 1285-1289. real—time ultrasonography[ J ]. Br J Surg,1993,80(10) : 1274-1277.
[4] Ramnarine KV, Garrard JW, Dexter K, et al. Shear wave elastography (f&1] H 491 :2016-05-13)

HEBEFEFIRFRE T BEEEMEREFFERRS
{ESTIBAN( E—3E)
IR T AR L B 25 T 2016 45 10 J1 T FRIEIL T4 KR B TT4S |t R A

2o UL R R PR A TR 2 I MR P Ll 22 5 2RI o AR UCR 2o XA A AL BAN AR 7 2 T 5 1R T Gl BT
AR ABIF T B AR ) A ST 2 AR5 e , i PR 2 e AR H i AR BRI ST AR 4R s A LRSS 5 o

— I ) R R
2016 4F 10 A M), A0 T4 G T, AR H P40 5 DL 2 — S
—MEXHE

VA BN R A 7 IR 2 e o JUEE P B A ) Bt -5 i RCBIE 58 54 1T PN A1 it R R i R 3, ) T A e 2 LR AR S
YRS AR N A B NGB SRR BT S N PR A S L B . R R ETIT I AR ARIB IR, Sy rh i AR R
ANHEEARNRARMIR & IR IL T 2RI W R KRB S22 0 WS .

VB FE R 27 SR TS - Sl S R AR AR A0, P 22 4 7R e M B A 5

2 AR BB A 2 S IR T TR 5

3.1 A AR ) A AR P2 W5 3T B B RO R A 5

4OBFEIE R AR SRR B RS R SRR SBOTE I RIS S RS R4 5

5. BEXEI 191 5 - Ge A .

=Wk

BEARPRE AR FEE T T EFEFARIRIE RETEIR SCOTE  Be I RS A
M. $EFRAR

1A URE R A3 350 VR TG, 43505 e AR B0 (251806 FHIIRAS - caumefubu2016@sina.com ) .

2083 R R A word #8201 HE AR 3 557, IE SRR 5 55, BT

AR BSR : RAH R FRIIS IR ST EE 800 FA AT o A% X 8 H CFMER k2 R H W TORN S ik S5 2518,
R BIA GARE SR AT G A% WA SO A T =0 AR TR B R 4% IR ARG (FHLS) I Email (401

4B S VCE T R AR B R BAR SR 2 T 22 RSP P AR L T AR S0 3 KR AR 518 SCIE D .

A ERIBITMIE

R TTHFBE X R AR R PR 5 S8 406 2, P E#E B 2E T AR2E IS, BB - 100098

RN SR 4= & BRERMIT:010-82130275

i SR 7 L 2 B 43I RN X ZERE(0532-82919328 ,17853296860 ) ; FIv>F-(13811940920)

R R s TR
RS Ll 2 51 2>
2016 -5 H



