BERERKFZR 2023 £55 48 5 5 #5 (Journal of Chongging Medical University 2023.Vol.48 No.5 ) — 587 —

BIRWEZE  DOI:10.13406/.cnki.cyxb.003223

S O] i sV i A0 kY S A D 1 ) o S PEWE S

LEM,E R,REE,KR R, EWAR B
(FERERR =W G R E B R, TR 401331)

(# ZE]BH T 3T DI A% (shear wave elastography , SWE )i 5 7 i 1) fdt Bl oK 7 & '8 kg [OA B E 9 Tl 51 &2
Tk Al — 42 A2 3 SWE R i 5 I ) i85 47 ¢ B Ul [R]— RAS [RIR [B) A5, 1105 2 W% 100 24 4 F B i I ECR & e Lotk ey
FAT 35 U7 % 5 M A%, I e 3 BT 250 4 62 A5 P9 1 R JE (anterior lip of the inner mouth, TA) | PN )5 J& (posterior lip of the
inner mouth, IP) .#p 1 il J& (anterior lip of the outer mouth, EA ) KA }ﬁ}f‘r(posterior lip of the outer mouth JEP) , 3REUE I8 1 fd B
KB LTS i O . {f 4 A 9 2% (interclass correlation coefficient , ICC) PEU K A N 7l E & 1k, [6] I 2251 Bland—
Altman 508 BEIPEA I & — 350t . 86 B 34/ A7 S TR 2 RIME R TE 4 1122 7 (P>0.05) s B F 1A \EA (EP 4b 47 [GAR
HEH P N AH DG R B0 R 0.828 ,0.785.,0.768 , H2 7R AL PN AT 8 B M AE 5 4 B 0 1P Ab A ERASE (B A9 2 P9 AH G R0k 0.632, 42
N2 N ] S R 5 Bland—Altman 505 B 75 SWE I 75 851 4 A7 i 4 FRA (O 20 9 — EbE X i . 8548 SWE il I T
TN A S, ELTE B SO R 67 s ¥ B R YT B P S — Bk .

[ SR 15T U0 e AR s B R 2 s w] S Pk

[FES2S]R445.1 [ THkFRERS A (75 B #712022-06-22

Study on the repeatability of shear wave elastography

in measuring cervical hardness
Shi Fengshuo,Wang Hui,Zhang Zhijjun,Zhang Yan,Cui Liging,Cai Lu
(Department of Ultrasound , University—Town Hospital of Chongqing Medical University )

[ Abstract] Objective : To assess the repeatability of shear wave elastography (SWE) in the measurement of cervical Young's modulus
in healthy childless women of childbearing age. Methods : SWE was performed twice on the cervix of 100 healthy childless women of
childbearing age on the same day and at different time points by the same senior physician who had received SWE testing training. The
cervical Young's modulus value in healthy childless women of childbearing age was obtained by measuring the following four sites of
cervix: anterior lip of the inner mouth (IA) , posterior lip of the inner mouth (IP) , anterior lip of the outer mouth (EA) and posterior lip
of the outer mouth (EP). Interclass correlation coefficient (ICC) was used to evaluate the intra—group repeatability , and Bland—Altman
scatter plot was performed to assess the consistency of the measurement. Results : There were no statistical significances between the
two measurements of the four sites of cervix (P>0.05). The intra —group correlation coefficients of Young's modulus at IA, EA and EP
were 0.828,0.785 and 0.768 respectively, indicating quite satisfactory repeatability. The intra—group correlation coefficient of Young's
modulus at IP was 0.632, indicating satisfactory repeatability. And Bland—Altman scatter plot indicated preferable intra—group consis-
tency of Young's modulus measured by SWE at four sites of cervix. Conclusion: SWE can be used to measure cervical hardness, and
has good repeatability and consistency at different sites of cervix.

[ Key words ]shear wave elastography ; cervical hardness ; repeatability

iR A 5L B A% (ultrasound elastography , UE) f& phy, SE) . 8Y Y1 % 5P iU Z (shear wave elastography,
— AL N A2 AR AR 1) A M RE AT RE A SWE) &5, SE X 25 5 19 H 54 B0k M, B A
SER TSR R Lemer S48 Iz F54 BURIRAR BEA — 2 220K, ] 52 Pk e et
A A A R T LB g S g TR, SWE IR RO RRAS it 2P Y )
UR AT R0 | (L8107 SIPE I (strain elastogra- 00> 18 IR R BURABAR SR DY DT, I i L s 55
A AR i, AN MO Tt in i , B8 B

{EZ 4B . &+, Email :237391808@qq.com, EABEE MY, SRR SWE B 2 Tk
TR er EBUNREA S L R, KR SWE Bl

BEMEE: T £ ,Email:792591079@qq.com, - N N
e A A ke Ny W BB AR AT iA
EEWE : &R TA LIS EFFFFIAA (%5 :2021MSXM126). B R JRE A T B A B ) S AR R

15 B AR : hitps://kns.cnki.net/kems2/detail/50.1046.R.20230602.1340.004.html P 25 T ) A (B B SE AR T, BRI R
(2023-06-04) P2 SWE I 25y 2000 32 (%) n] &1 M m) A, B i fef



— 588 —

BERERKFZR 2023 £55 48 5 5 #5 (Journal of Chongging Medical University 2023.Vol.48 No.5 )

AN SWE I 5 By 5 A% i ol A VR RGE . ¥ T,
ARBFEIUPEAL SWE I £ 7 % W (R 5 2o Pk 3
Hoy ERAE e A ] T AR PR 5 — S0k, LAY R iife PR
SWE Il & 5 #ia B $ S 2K s .

1 #RETE

L1 Brisat %

I 2021 4F 12 H F 20224 8 H T # R BRI E K
2EIR R BEAT IARHAKS 1Y B I M R Lot 10061, AhA
Pt : OREFETCE SR B S8 A VB SR ALK 7
TR BV Ry AR A B A A R U A s A5 1A
BRI A AT B A TC I B ) A A
o HERRPRE  ORLATCMEAE S #  QBEAAA AT e
FEREITFAR L QR R e . AW T B B
NI I 18 38 22 By 25 ¥ A it v (LL-202019) , Jf-HUS (8 5 01
e EE=3
1.2 EHH&*

fifi F 32 [ Supersonic Imagine AixPlorer #7512 Wi{¥ , it
S BY U1 B Pk AR R B 3~12 MHz SN # Sk o T
AR R — 44 4 32 0 5 S0 SWE A8 I 35 I i) s AR B B R
SEI o VB AR A HE S I e (R <50 mL) J5 BUEUAT 7, 5
SRS B EARERRTEER G R e B RS & ]HE
A, B ol R e S AN B R AR TR AR R SE TR
ARV, P85 TRBEAS B AR XU/ B4 09 173, )5 3 55 D) %
PPE AR TIRE , BT IR %R X (region of interest, ROL) ELA% K
5 mm, 7 BUR R E J5 VRES , 4330 T B 34 A BV 11 R
(anterior lip of the inner mouth,IA) | N J&i J& (posterior lip of
the inner mouth, IP) . #p 1 Hij J& (anterior lip of the outer mouth,

ALE SN DO HTE SWE A%

EA) X ANE }ﬁ@(posterior lip of the outer mouth, EP)#FT 2 K
Wi, BRI AT 1 h, B2 PG R R E (R, ). &
FET YD L UG TR (I S R 1 TR
13 %itgus

i I SPSS 25.0 Ge it Ak o i Bt AR B + b vfis 22
(v£s)Frmo 2HER A AR, 24 R S 27
LM, 4 N AB 96 2 8K (intraclass correlation coefficient, ICC)
SRl nl E AR M, Hod 1CC {E>0.75 ] A AR R 4T,
0.40~0.75 A Al A PEAF, 0.20~0.40 2y i A HE— g, 32
Medcalc 83 x4 42 ) Bland—Altman F05 B PR — 20t . 46
$ /K @=0.05

2 # R

2.1 RE RPN R R AL SRR B A

A FIAEHS R 20~35 4, 4 HALAR [R) AR 9% B 432 20~
25% .26~30 % \31~35% 34, [LE 34 & HIA . IP . EA . EP
Qb AR, R g . k1.
22 Fl—XRE SRS 2 KM AF 0 TR R AL S A B
bz

[F]— R AN [ B[] 50 R 5 2 YR IUAS A Y S0 TA (TP \EA ) EP
Atz AR e (E 25 S ¥ T i T 24 B L (P=0.742.,0.736.,0.324
0.121),
23 MFEHAATELEL —FHILEKR

[ — 37 1 4 % 158 A= fifi i SWE I &2 5 # 1A \EA \EP 34>
7 A kA P ] A AR HAE, 1CC 43512 0.828.0.785
0.768 , B/ 201 1P A 46 A 35 P9 W] B 2 PR, 1ICC {7 0.683, 3 I
2K A #5414 Bland—Altman B 18] 57 [l — R0 ) By
AN S AR (250 5P 2 — B AR g 8 1
W2,

B. ‘B #4158 SWE W %

1 BEHSWEEKRE

F1 TEEHBRER4MIAFREELLE (x £5;kPa)

A5 1A

Ip EA EP

20~25 % # (n=36) 33.716 + 2.005
26~30 % 4 (n=38) 32.755 = 1.820
31~35 % 41 (n=26) 34319 + 1.729

38.559 + 1.356
36.782 + 1.335
33.829 + 1.174

24.267 + 1.411
22.904 + 1.339
26.017 = 1.977

27.550 + 1.473
27.084 + 1.231
26.581 + 1.605

FI* M4 0.167
P{E 0.846

2.874 0.960 0.106
0.061 0.386 0.900




BERERKFZR 2023 £55 48 5 5 #5 (Journal of Chongging Medical University 2023.Vol.48 No.5 )

— 589 —

*2 EHARNEMSAHRESHEVELR (n=100,x +5;kPa)
RS RV 52 IA P EA EP
K 33.233 + 1.099 36.982 + 1.009 24.884 + 1.019 28.115 +0.932
iR 33.783 + 1.250 37.454 £ 0.970 23.534 +£0.926 26.127 £ 0.873
ICCAH 0.828 0.632 0.785 0.768
95%ClI 0.744~0.884 0.452~0.752 0.680~0.855 0.656~0.844
30k 30k
0 0
20 +1.96 SD 20} o0 . +1.96 SD
1 s o o 172 - 3 oo ° 184
101 &;" &0 1ok 60 o © oo:°
0 °°°°3 0 0o | o 0 [ 000 00
ﬁ 0 v&gggovnvo :030 Mean ij% : uowq‘ou 0 @00 Mean
o(fo&’ AP , 0 0 o0 o %00 %0 © ¢ ® 04
_10k 050 800 o _10k © 0°% .60 o%
; o © 0 _ 0 % o
ol . oo 1.96 SD X o 196D
. ol % -183 —20f o0 -193
S 30y
0 20 40 60 30 100 10 20 30 40 60
P T
ACE N DB AL A4 4 1N Bland—Altman 1S B. B3 1 5 SR AL A5 A 5 4 P Bland—Altman 5
30F 30k
25+ 0
20} 0 +1.96 SD
o a8 174 20 +1.96 SD
10} °%(98 000° . 0 ° 15F | 000 00 G 0O 17.3
0 O ]
o 0208 5%08%% o ’ Mean @10' . o°9 °°og?b 00 o ©
WO e & g 14 T 000 age &0 Mean
6oy 3 oo . T P 20
-10F ° e ~1.96 SD -5+ ° 00 ooa’%”o
) - o © [ 8 (4 0
ol ° 14.7 -0 8 ~1.96 SD
0 -15F 1 . -13.4
—30‘1 1 | I | T | 5 | s | N | =20 " 1 L 1 L L " L " 1 L 1
0 10 20 30_ 40 50 60 70 0 10 30 50 60
SEA(E FH(E
C. B #4M R S AL K64 # 2H N Bland—Altman 5 F D. & AN G T AR5 4 4 N Bland—Altman H{ 5 ]
B2 BEHARNEN A Bland-Altman & =
A
NN . s -
3o 2 VS0 T SWE HE RIS 0 R 14
B P SR ey POFHRO R SO, 5 A
Z1 7~ BB /N = ZULEY, [EHE=s] N .
. o s N DAY T L 7 ) P 2% e v T SAR T . Gemici
TEASAR B, OV B 8 ) AR E A . SWE °

S SR R R RO, ] R 0 G Y B
NI AU I B SO A A A S
ARG PR A S, )2 N T 2 R SRR R, A
JHRE FCARBR CFLAR VB ESE . I 4R oK, SWE LB
FEIE = RIS T SY , IR BR T S
BRI R PRI I SWE £ AR PEAR
B SRR P e RO G m R T S 4L
45 R4 110 25 [7) 2 57 Rt (v 1 25 57, {45 SWE 1
WERRAF ELAT PR | BT AT 107 FH SWE -4 8 51
(NI N -R A P WP OE S Dl N & 2 e ]

AA ZEVRESE R TR 440 F SWE S5 #:4E # 2 18l 1) — 2%
P, B9 2 WA B SUAN [ 57 A £ 5 1] i AH DG P AS
[f]. Manchanda S 5" | SWE $2 AR X 1E # 5 1Y
B B AT T PTAL . PRI, $7R SWE HR ] @ 13T
W B S0 R 2, SRyl A A BT ) A B R s B AR A
PEHLESMGTE B

DL w5 3 2 0 22 At [ N AME 5 3 1 4
VOHREE TN H SWE H2 A 5y S 1H 11 e & ok
FURT 5 S 4 SR ESEAG o A 5T 3L, [R]
— KA R SWE H AR M 5 F R A T &



— 590 —

BERERKFZR 2023 £55 48 5 5 #5 (Journal of Chongging Medical University 2023.Vol.48 No.5 )

PeE i AR H A A R P EHE M, 5 Du L
SEAERAAAT o AT HESE b TR S E A B
TE L I N HRSK BEAE AR B T AN fe B SRS Bl P U
PR E ST, H SWE Jo s B4R i i b Js
BT ) AR B A AR 7] 4 45 2R 1 A 3 i P AR,
BT KT B SN DTS S TS RS s
T HU R E A n] R AR L, W T S
1 Jos Ak 0t ] Ei A PR, o3 B T DAL Al B8 D SN
H 5 AL T 3R AL ki 5 B TR TR 2 Y 241
A4 A AV E HAT A, I 5 32 il <
PRI, DTS A 2 0 ) — B (H X — i e
ARA FABAH T FEIAE , 15 INRAEAGREEAR ST

ABIESE Y SR BRI : OARIEAS S AT E S5 B U
BRI 2 S By AR R W] B M . AR R
B IR ot 6 4R AR AR B AR 5
AL T YRR A 1 S8 ] SWE I 82 75 BEAS 5]
[l B R 2O 3 7 ZEAEAT T — B B A 52 56 R i
OIS =g [ BN I VAT W =EE 708N 8 g (=N
A EA R . AW A T B AT XA T
R L AL R TR e 005 i 25 57 B
1) S ] o S M ST IE T e 2E AT . ORIT
kA L e i Pl A . AR R #
(7] — 37 AF B R, R 8 HRAF ¢ PR 5 22 1A %
FC, JCHE B IE SWE I 2 75 MR 3 R e
JEERAERRE I o

Z5 LT | TR]— {3 8 AF B B Ui ] — I AN (7] A ]
wiis I SWE BT 3145 1 & e S0 a BER 5 2ok 8 9
P O m] J S PGy, HUE S0 R Ak AT
J& LA B 5 T T A PR BN 1S IR A (65
I RAE)™ o SWE SORREMS F T IR0 B URERZ , ol
B SUPR F18112 W K T A 4R A B RN B Y
(L E3EN

2 £ X M

(] TG, 530, KA, 45 . P S AR AR PR J] il 2
FALTRFEELLL . P E PR 25 51, 2022, 24(3) :248-252.

Yu YN, Chang JW,Mi YR, et al. Research overview of the evaluation of
peripheral neuropathy by ultrasonic elastography[J]. Chin J Med Guide,
2022,24(3):248-252.

[2] Schmalzl J, Fenwick A, Boehm D, et al. The application of ultra-
sound elastography in the shoulder[J]. J Shoulder Elb Surg, 2017, 26
(12):2236-2246.

[3] SR IR B, S5 AR AT Dy Ko g8 A B 3

PERUGAS W B WU AE P R A (BT i PRB 7 B2 247 2%, 2020,
22(11):843-846.
Zhang JJ, Xu HF, Li TH, et al. Application value of acoustic radiation
force impulse imaging combined with stress elastography in the diagno-
sis of hysteromyoma degeneration|J]. J Clin Ultrasound Med, 2020, 22
(11) :843-846.
(4] S, PRI IR, A5 . TE bl 28 BT DD S R Y ] T
SR, B0 40k, 2018, 26(5) : 383-387.
Huang DD, Chen LZ, Xing HY , et al. Repeatability of shear wave elas-
tography on Median nerve[J]. Chin J Med Imaging, 2018, 26(5):383-
387.
[5] Agarwal A, Agarwal S, Chandak S. Role of acoustic radiation force
impulse and shear wave velocity in prediction of preterm birth: a pro-
spective study[J]. Acta Radiol ,2018,59(6) : 755-762.
[6] Ono T, Katsura D, Yamada K, et al. Use of ultrasound shear—wave
elastography to evaluate change in cervical stiffness during pregnancy
[J]. J Obstet Gynaecol Res,2017,43(9) : 1405-1410.
[7] Jansen C, Méller P, Meyer C, et al. Increase in liver stiffness after
transjugular intrahepatic portosystemic shunt is associated with inflam-
mation and predicts mortality[J]. Hepatology,2018,67(4) : 1472-1484.
(8]  FwMER , MR AL . BT UIipl e 7 i P A5 04 Dt B R I A 1oy FH R
U1 E A AR SIRT7 44 ,2015,12(8) :512-515.
Qiao XH, Xing JF. Principles and clinical application of shear wave
elastography[J]. Chin J Interv Imaging Ther,2015,12(8):512-515.
9] ZF W.RE MR OBRAE. GBIEE ST U R R
PO PR AR SIRTTE, 2021, 18(7) :406-410.
Li L, Xiong W, Chen Q, et al. Transvaginal cervical shear wave elastog-
raphy for evaluating preterm birth[J]. Chin J Interv Imaging Ther, 2021,
18(7) :406-410.
[10] Gemici AA, Gulsever AB, Tunca AF, et al. Shear wave elastogra-
phy of the uterine cervix under different conditions with inter—operator
agreement analysis[J]. Pol J Radiol , 2020, 85 : e245-€249.
[11] Manchanda S, Vora Z, Sharma R, et al. Quantitative sonoelasto-
graphic assessment of the normal uterus using shear wave elastography :
an initial experiencelJ]. J Ultrasound Med,2019,38(12) :3183-3189.
[12] Du L,Lin MF,Wu LH, et al. Quantitative elastography of cervical
stiffness during the three trimesters of pregnancy with a semiautomatic
measurement program: a longitudinal prospective pilot study[J]. J Obstet
Gynaecol Res,2020,46(2) :237-248.
[13] 5K . S S 5 R 913 P A e A 9 (S P A
W A LEBFSE )], R R 2 B 24, 2011, 36(4) : 398-400, 404
Zhang M. Comparative study of real-time elastography and transvaginal
ultrasonography in diagnosis of cervical occupied lesions[J]. ] Bengbu
Med Coll,2011,36(4) :398-400,404.
(141 FB e ¥ Bk, A . E ALY ) s AR AR xR
7R R TR, o R PR 2Rk, 2022, 38(1) :99-102.
Zheng X, Yang C, Shi N. Study on the predictive value of cervical tissue
shear—wave elastic imagingfor abortion and premature delivery[J]. Chin
J Ultrasound Med,2022,38(1):99-102.

(FTHERE . A—F)



