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[ ABSTRACT] Aim To explore the application value of shear wave elastography (SWE) in the quantitative evalua-
tion of carotid elasticity in uremic patients with different left ventricular configurations. Methods A total of 139 ure-
mic patients were classified into four groups based on different left ventricular configurations; normal geometry group (NG,
n=37), concentric remodeling group (CR, n=37), concentric hypertrophy group (CH, n=38) , and eccentric hypertro-
phy group (EH, n=27). Additionally, 40 healthy individuals were selected as the control group.  General clinical data
and biochemical indicators of the subjects were collected and compared.  Conventional carotid ultrasound was used to as-
sess the intima-media thickness (IMT) , peak systolic velocity (PSV), and the systolic and diastolic diameters ( Ds and
Dd) of the left common carotid artery.  The wall motion degree (AD) and arterial stiffness coefficient () were calculat-
) of

the carotid artery anterior wall intima-media were obtained using SWE. Results Compared with the control group,

ed. The maximum elastic modulus (ME, ), mean elastic modulus (ME, ), and minimum elastic modulus (ME ;,

IMT and B were elevated in the NG group and CR group, but there were no significant differences among the three groups
(P>0.05). In contrast, IMT and [ values were increased in the CH group and EH group compared with the control
ME and ME

group, NG group, and CR group (P<0.05). Compared with the control group, ME__, ME__ min Were signifi-
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cantly elevated in the NG group, CR group, CH group and EH group, with a progressive increase observed in the order:
EH group > CH group > CR group > NG group > control group, statistically significant differences were found among all
groups (P<0.05). ME
(all r>0.39, all P<0.01).

, ME, .., and ME , in all groups were positively correlated with IMT, B and triglyceride (TG)

The linear regression analysis revealed a statistically significant association between different
left ventricular configurations and SWE parameters in uremic patients ( P<0.05). Conclusions Uremic patients with
different left ventricular configurations exhibit varying degrees of carotid artery involvement. ~SWE can provide quantitative

and early evaluation of carotid artery elasticity in these patients.
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blood pressure , DBP) £7:% 2 (heart rate, HR) , 75 {#
ZRMEWNFHEH#ATIER, THEZHTER
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[ B (total cholesterol, TC) . H 1 = B ( triglyceride,
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cholesterol ,HDLC) |1 % /& flg & & 2 & B2 (low density
lipoprotein cholesterol,LDLC), & f 2 H 30 b % &
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NEy BN B FHE, MERAENAR
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sion, LVEDD) 7 0 £ J& B & J& (posterior wall thick-
ness, PWT) & % |8 [& )% & (interventricular septal
thickness , IVST) , A RFAH X AR T HAELE T E
(left ventricular mass, LVM) | & & F T & 48 2 (left
ventricular mass index, LVMI) X # % % & E &
(relative wall thickness, RWT) , LVM=0. 8x[ 1. 04 x
(IVST+LVEDD +PWT)* - LVEDD’ ] +0. 6; LVMI =
LVM/ & 527 ;20 IR . LVMI>50 ¢/m*"( B ) >
47 ¢/m>’ (%), RWT=(IVST+PWT)/LVEDD, IE %
8<0.42, R4 LVMI f2 RWT, 20 M & 4 H 4
A .NG(LVMI . RWT 3 IE % ) ; CR(LVMI IE % ,RWT
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ATZ R &, B P I H B S 5 E (wall
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ROL) DAL 2B U £E A s e 15 5 M EAF W T
o, 2 mm [6] BAREL 10 N H4E R A E, #HI 3
BEGEFHITHELFHE, RARBTRABMHE
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characteristic, ROC) 8 % , 71+ & 48 5 6y 8 & T | AR
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2.1 EARREEEERER

A A AR IS P 5] HR (BMI, FBG ,TC ,LDLC
KOV 22 RG24 L (P>0.05;% 1),

XTI A I, NG 241 CR 41, CH 4 #l EH 4
SBP 11 DBP & & JF 55 (¥ P<0.05), 5 NG 44H
I, CH 201 EH 21 SBP 1 DBP ¥ %3 71 (4 P<
0.05) ;5 CR Z40AH I, CH 4171 EH 4 SBP B & T+
(¥ P<0.05;% 1),

XA A I, NG 41  CR 41 . CH 4 #l EH 4
SCr UA .PTH TG Hl Hey ¥ ¥ F15 ,HDLC i %
fR(¥) P<0.05), 5 NG 4, CR 41, CH 44 A1
EH 41 TG ¥ & T+ (38 P<0.05) ; 5 CR 4l I,
CH 1 EH 2 TG 3 TH& (1 P<0.05) ;55 CH ZHAH
I, EH 41 TG & T+ (P<0.05;% 1)
2.2 HZKERSE

B Ds DA AD  PSV 2 R ¥ LG 1245
SL(P>0.05), 5% 4]l NG 41H1 CR 4141, CH
ZH IMT 435I T T 37. 84% 36.00% H132.47% , B
ST E T 22.06% (18.94% I 17.87% (4 P<
0.05), SXHEZH NG 4 H1 CR ZAHLL, EH 21 IMT
ST T 41.89% .40. 00% Fi1 36.36% , B 53 Tt
BT 22.24% . 19.13% F1 18.05% (¥ P <0.05;
#2).
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F1. ERKREZREERFR
Table 1. Basic clinical and laboratory data
S IE (n=40) NG (n=37) CR4(n=37) CH#H(n=38) EHH(n=27) FiN*'1H P
S, % 47.73+12.27  45.70+12.58 49.95+12.01 50.95+10. 64 48.15+10.20 1.144  0.337
B/ THI(%) ] 21(52.5) 20(54.1) 21(56.8) 22(57.9) 16(59.3) 0.435 0.980
HR/ (R/41) 84.53+12.73 82.97+9.54 84.81+13.18 80.05+12.13 83.70+10.77  0.987 0.416
BMI/ (kg/m*) 23.96+3.33 23.43+2.98 22.97+2.75 24.18+3.88 24.26+2.55 1.040 0.388
SBP/mmHg 119.75+9.62  142.43+7.94"  144.16+8.65" 153.42+9.24"° 156.37+8.85" 96.432 <0.001
DBP/mmHg 77.70£6.97 91.81+6. 80" 94.54+7.79" 96.74£6.74™  97.56+7.75"  48.285 <0.001
FBG/ ( mmol/L) 5.05+0.51 5.06+0.69 5.11+0.62 5.13+0.65 5.15+0.53 0.167 0.955
SCr/ ( mol/L) 62.15+11.02 803.32+279.80" 806.20+267.34" 810.49+212.37" 829.28+250.73" 306.287 <0.001
UA/( wmol/L) 276.07£52.27 417.30+109.17" 421.34+113.85" 423.13+127.07" 425.87+119.41" 30.971 <0.001
PTH/(ng/L) 36.89+12.53  316.73+171.72" 324.45£186.74" 327.34x197.09" 333.07+201.46" 78.126 <0.001
Hey/ (pmol/L) 8.50+2.32 15.51+3. 14" 15.86+3.41° 16.49+3.76" 16.85+3.96"  63.138 <0.001
TC/(mmol/L) 4.25+0.63 4.29+0.80 4.32+0.82 4.38+0.82 4.40=0. 83 0.220 0.927
TG/ ( mmol/L) 1.18+0.51 1.42+0. 45" 1.73+0.54" 2.13+0. 56" 2.59+0.41™"  41.216 <0.001
HDLC/ ( mmol/L) 1.32+0.27 1.12+0.29* 1.07+0. 30" 1.04+0.29° 0.97+0. 35" 7.167 <0.001
LDLC/ ( mmol/L) 2.55+0.57 2.56+0.68 2.59+0.62 2.62+0.69 2.64+0.63 0.118 0.976
TE:a 4 P<0.05, 5XF MU L ;b O P<0.05,5 NG 41 ;¢ 4 P<0.05,5 CR 4140 ;d 2 P<0.05, 5 CH 414,
®2. SEEMIZIENBESHLE
Table 2. Comparison of conventional ultrasound parameters of left carotid artery in each group
S YHEZH (n=40) NG 4 (n=37) CR #(n=37) CH 4 (n=38) EH % (n=27) FAH P
IMT/mm 0.74+0.10 0.75+0. 11 0.77+0.09 1.02+0. 10" 1.05+0. 10" 75.789  <0.001
Ds/mm 6.93+0.30 6.95+0.32 6.96+0.32 7.01+0.33 7.02+0.27 0.505  0.732
Dd/mm 6.39+0.32 6.41+0.27 6.43+0.27 6.51+0.31 6.54+0.29 1.583  0.181
AD/mm 0.55+0. 15 0.54+0. 14 0.53+0. 15 0.50+0. 16 0.49+0. 11 1.125  0.346
B 5.35x1.42 5.49+1.19 5.54+1.77 6.53+1.87"™ 6.54+1.28" 5.114  <0.001
PSV/em/'s 61.27+8.94 60.08+7.76 59.71£9.53 58.75+8.12 57.95+8.21 0.754  0.557
H.ah P<0.05, S5 IRZHAH L ;b o P<0.05,5 NG At ;¢ o P<0.05,5 CR 4L,

2.3 Hizhhk SWE 5% 0.05), 5 CH 414k, EH 41 ME__ . ME .

EX A L, NG 41 . CR 41, CH 411 EH 4
ME, . 79T T 28.19% . 49.77% . 83.65% i
1.08 fi%, ME,., 73l Ft & 1 31.96% | 55.11% |
95.49% 1 1.25 5, ME,, /% & T 23.12%
42.72% 69. 74% F193.13% (4 P<0.05), 5 NG
HAHEE, CR 4 .CH 21 F1 EH 40 ME,, /5T E T
16.83% .43.26% 1 62.28% ,ME__ Z»H T T
17.54% .48.15% F1 70.66% , ME,. 4» 3 F- & T
15.92% 37.87% F1 56.86% (¥] P<0.05), 5 CR
AR, CH 4970 EH 44 ME, 4351 TH8 T 22. 62%
H138.90% ,ME,,,, 7337t T 26. 04% F145.19% ,
ME,. 439 TF & T 18.94% F1 35.32% (¥ P <

min

ME,, 7517 T 13.28% (15.20% 1 13.78% (3
P<0.05;%3 fE 1), @it ME,, ME, .. 1 ME_,
X IE H A 7 55 72 0 5 i AG) DR BEE AR 1 391 ) ik i
P2 T HATIZ W, 3RAF R AUC HKIK A 0. 930 .,0. 930
F10.885(F% 4 Kl 2),
2.4 tEXMESH

KA ME, ME_ FME . %58 BIFME
(r=0.458.0.427.0.421,P<0.01); [, =115
IMT JRE EAHE (r=0. 566 0. 618 0. 504, P<0.01) ,
35 TG B IEM K (r=0.625.0.608.0.524, P <
0.01; /%1 3), ZIuZEEIH 545 R Bor, & IE
SBP \DBP J&, JR ¥ 4 35 1 220 & AN [ A B 5
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SWE 802 [ A B 35 AR e (P #4<0.05)

®3. REATHBEABCEMRES LR

Table 3. Comparison of carotid artery ultrasonic shear wave elastic modulus parameters in each group

Bl kPa
ZH YHEZH (n=40) NG 4 (n=37) CR #(n=37) CH 4 (n=38) EH 4 (n=27) FAE P
ME,,. 66.22+11.42  84.89+12.50"  99.18+10.57™  121.61+12.27" 137.76+9.70"" 210.834 <0.001
ME,... 49.72+8.34 65.61%9. 34" 77.12+10.26™  97.20+10.01"™  111.97+9.33"" 226.078 <0.001
ME,, 41.48+8. 86 51.07+8. 80" 59.20+9.95"  70.41x12.23"  80.11x10.15™" 77.919  <0.001

min

H:a F P<0.05, 53R AL ;b 7 P<0.05,5 NG 4140 ;¢ & P<0.05,5 CR 41AHLL;d 4 P<0.05,5 CH 414k,

B 1. Fzhhk SWE tHXS#
A HXTIRYL,B A NG 41,C A CR41,D A CH4,E A EH 41,
Figure 1. Carotid artery SWE-related parameters

*4. AE SWE S A TS EEMA S A LEEHY
REEBETFEKEILH ROC LD TER
Table 4. ROC curve analysis results of different SWE

parameters in the diagnosis of carotid artery changes in i
uremic patients with normal configuration and K 0.4l —ME,,,
left ventricular remodeling :mE"‘“"
02+ ¢,’ 3 min
S ME AUC(9S%CD)  RTE A5SE sxs
0 Al 1 1 1 1 J
ME .. 96.65 kPa 0.930(0.886 ~0.973) 87.3% 86.5% 02 04 06 08 1.0

1-H5RE

2. A SWE SHATEHMERRAS A OESH
REEBEFIEWLE ROC H L
Figure 2. ROC curves of different SWE parameters in

ME,... 79.68 kPa 0.930(0.889 ~0.970) 77.5% 97.3%
ME,, 60.61 kPa 0.885(0.793 ~0.918) 69.6% 91.9%

min

2.5 EEHKRIE
SWE M3/ ME, ME, . fl ME  HA %/
L N RIS o) AR Sk B GF (5) .

the diagnosis of carotid artery changes in uremic patients

with normal configuration and left ventricular remodeling

121 14 35
10 12} p [ ] 3.0
| 10F o j* A 3 25
8 € - \ 5
g o8l ° oo 2 20}
= er E o6 ¥ ¢ E 15
= U0 5 ° =
Ar 04 2 1of
2r 02 05
0 | | | | 0 | | | | 0 |
50 100 150 200 50 100 150 200 50 100 150 200
ME,./kPa ME,./kPa ME,./kPa

3. ME,,,, 5 B.IMT.TG X MEH = E
Figure 3. Scatter plot of the correlation between ME , and $, IMT, TG
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Table 5. Reliability analysis of carotid artery elastic modulus measurement
WMEEE N WM [H]
2%
IcC 95% — AR P ICC 95% — B kIR P

ME, . 0.953 0.914 ~0.975 <0.001 0.946 0.903 ~0.971 <0.001
ME,... 0.886 0.798 ~0.937 <0.001 0.922 0.860 ~0.958 <0.001
ME,,, 0.870 0.772 ~0.928 <0.001 0.833 0.708 ~0.908 <0.001

T ICC 4 A S 2 %X (intraclass correlation coefficient)

3w #

CKD B 40 kg — U 3 S0 (%) 4 3ol P i B R e
WEGETT,CKD 1 ~5 $H-F 4 R RE Mk 13.4% ",
PREFEE (BD 5 B CKD) 51 R ZFPIF R AE , N4 i 7t
FrE I BT FF L R AE B R R SR
EAT ) o RN A 25 AL DL B DR 0 B R R
B EO0 N =X E R R R R
HIX SR ZE 7 TAE G CVD XU IR 2 1 A7 7E
PREFIEXTO ML D) RE P R I, FEAHEIR
BRIERLO U 220 E R ALONLET 4Efb %, 1t
Hh A R GuR & AR o 2 AR Ak, sl Bk Ak | il 455
P R sk e e S I T As AR S PR EEE BB R R
CVD 1y = 2L AR, 5 ST T 0 i A =k S 4
DAET-RAG RS DRI, o PR 350 B 35 B 33 3 ik
T Ak B A A 10 B0 S R, X6 I AR B A R s a4 7
WITWAEAZLEZENE X,

As B H B B0E 5 | & R P R M I
HAFAE R RSk N i SRS AL ) TURR, T B ok A B
e, S8 A AT R, 5 IR
NG 41 .CR 4 .CH ZHF1 EH 21 SCr . UA .PTH I TG
I8 3 T i HDLC 7K 8 3 AR, X — %
TR T LRI B AR R AR R Y ek A
RCHE S BOCHAE I 0GR B b e A K
JRFIEFF R, 51 & L TG T+ Al HDLC FEAK M HRAE
MRS AL Ak, ARFTE K B, B 22 L
EE T INE, TG /K HFEL T, #4541 22 5
HA G475 X (P<0.05), X—75bm, JEHAL
W R TG Fha , AT RBTE A O B A 1 & 2R
Hik e kK EEEAEM, AF5E4R 5 Huang
LU T AR — L, R, e IR A P B
il TG KA AL LE A B A0 E HAY, 0 155
PHRAETAE T IR A, ABFRE G RIE R W] FE S5
ok s B R 75 A A, CH ZH A EH 4169 IMT 8 12 3%
s AR P4 B TSt 12222 5 (P>0.05) , 1 5 % if

NG 41 ] CR Mk, ZRHH B EME (P<
0.05) . X—IGIEH T IREEAE MG 51 & ik
7 2 6 3 R TS e v A 40 B M R R, R
HEWLR AN MY B, AT A AT P9 Bz 40 R3S 0, 3 N
Fohae!™ W, C RV E A RIRE R T o %
RAER W) A K PR3 AE 15 R 1Y 1 3 T e il — D i
IMAE B, BEAh, S AR ) 384 5 412 {0 A 1 o
s & A R A AL B, Il — AR iE R 22
IMT 385 B AR A &7 S E 7, Nk As i & R
SWE J2&— i 24 (188 75 st iR F AR il 3 i
AR BV I8 o R I L 48 g Ay IRt ) DT i i 2
YIS 125 B0 BRI R
FFE R 17 AR SR U R Bk, ZH 2T, BY
YT 7 R A, DAL A5 1) B g A i A i,
FESRPER E ST BSR SWE 7E I AU Y
N FHARX A AR A WF5E B, Bk e AR
AL IR T JE&% 24 8 [X. ( region of interest, ROI) K /)N Kf
ROI & (7 T A BE e AR 8 25 A H 52 [l oA, ol
FRLSEI SWE Ko 119 5 B 8 2 Pk S5 454 N Dl ST
P BEA, SWE B BT B T Ak RS 1 G
PEJFR R B S h K BERT RE 2 Alyami 267 (B
Fit—L AR T SWE £ 8 ok fe i B 3P4k v i T 452
YEMERIAERLYE, BESE B R IMT L) K 5 ik 5 1
IR As B TCOIAPibr i, BeAEAE TCE R I
BUHE 7RI AR, FL v By JE R 1) 348 in 2 35 B ik R 25 4
H5Uge b e R IEZ — ARAFGER A SWE $
ARRFAN[R] 0 25 46 B 1) R B0 S8 3 147 70 ) 35 5
Jik b R, 45 9 WK, S bk ME,,  ME,,,, &
ME,,, K-35 B 200 25 #4780 p 1 ) 24 B I J2 3
JEZATE 5 EH 40>CH 41>CR 41>NG 41 >% g
Hryad FHARESFHEARITEE XL (P<
0.05) , ZIGAIHES 0o H A 7 v A2 R 22 R
G % B 2R - 000 A5 B i T I R G R S YA
5%, HE T 51 36 0045 SF- ¥ JUL 200 Ak 3% 5 % e D 10 ALY
i, s sk AEAL 2 AN, BE R BRI, O LAz



CN 43-1262/R " E kG b4 2025 4E55 33 445 12 1) 1073

FREMEFANY K, E0ERNTSE RTINS
IS BURLTE 3h 1255 7 N2 PR B AE B A g ]
VA DRI W 2 A T IR 35K S A8 A 4 S 348 o i 77 e
N7 AR T IS Ak, B 28 | Ak i A S AN TR B
(EAF R R A2, 78O MR8 FRURT 5 KRR 75T 0 o 35 8
Jik IMT LA K B 43763 X% B4 NG A i fE T,
SWE il {2 75 NG 41 A s M A i 5 008 HR2H 25 S
WM (P<0.05), XEEERL R SWE ANUBEHS
FE B PEAG AN [R] 22 0 25 44 7 PR B3 AE £ 35 1 291 3 ik st
P I BE AR R P T R S e As IOFREE . ASBF
FELA WO PEE A R BEIR il iF SWE S8 (ME,,
ME ..., F1 ME ) XF 1E % ¥4 5 5 72 0 %8 5548 JR B i
S B BB K 25 S T2 W, 0 AR E 2
R 96. 65 .79. 68 F160. 61 kPa, 455 G/RN, 555
Dk AP AT e b AR R, BN AR 0l A X
ST IR L i S R, BT, SWE &
BT S W12 0 A R e A N RE TR ) AR R
[, ZE3R Y7 R ) 2h A W SWE A8 kA7 B F1T
Al T IR, I AR A0 i A8 XU, 45 2 42 1 52
Fio MM TR, ME, ME ., FIME 5 B.
IMT TG /K- V342 EAH G X i — 20 3 HF T SWE 7E
kR E =PSRRI A E

AWFFAEAELL T R PR . OF EH 41, 29 50%
1) 553 TR E A7 AE 290 0 ik B e i 0 R B, 3 B0 41k
AFBUIN, X ATRESS R GE T RHE , 704G U 2 [ ik
55 26 S FAAE — 5 1D far U o [RJIRE /NREAS &) 32
e s (L D 52 i 26 ARG A 485 2R i e 1k R AR 1
KR TG AE T RAEA N S Al T — 25 56 E A BF 58 45
R, QSWE 532 14545 3 FIE s sl i T4, 530
TR AR | 2F 1 52 w0 5 SR 5 ok B i ) T R v
s

ARWFFE R, SWE BN RRUE 1E IR B0 28 5
I A5 RE B0 88 T AR 22 T, % 3300 By ke ek 5
LA R 3G N A5 1055 D e SR, W] LR IR A2
N FEAN[F) 44 7Y B PR B0 S8 S B ko, L R
PESAELETC AN | S i | AT 5 M R e R o
R L Im KIZ W oK

[ &% k]

[1] BAATEN C C F M J, VONDENHOFF S, NOELS H. En-
dothelial cell dysfunction and increased cardiovascular risk
in patients with chronic kidney disease [ J]. Circ Res,
2023, 132(8): 970-992.

[2] SCHUETT K, MARX N, LEHRKE M. The cardio-kidney

patient: epidemiology, clinical characteristics and therapy

[J]. Circ Res, 2023, 132(8): 902-914.

[3] DUSING P, ZIETZER A, GOODY P R, et al. Vascular pa-
thologies in chronic kidney disease; pathophysiological mech-
anisms and novel therapeutic approaches[J]. J Mol Med
(Berl), 2021, 99(3) . 335-348.

[4] ELSAYED E F, TIGHIOUART H, GRIFFITH J, et al.
Cardiovascular disease and subsequent kidney disease[ J].
Arch Intern Med, 2007, 167(11); 1130-1136.

[5] GEJ, JING F, JI R, et al. Age-related trends in the pre-
dictive value of carotid intima-media thickness for cardio-
vascular death: a prospective population-based cohort study
[J]. J Am Heart Assoc, 2023, 12(13) : €029656.

[6] ZHU Z Q, CHEN L S, WANG H, et al. Carotid stiffness
and atherosclerotic risk: non-invasive quantification with
ultrafast ultrasound pulse wave velocity [ J]. Eur Radiol,
2019, 29(3) . 1507-1517.

(7] BB, EXK, £ . B E ARk D)

BRAHT VPG S bk & ot Bk b g i e RE [T .
MBISME A, 2024, 24(10) : 693-699.
HOU C F, WANG M X, WANG T. Research progress in
the application of new ultrasound techniques for evaluating
vulnerable carotid plaques before carotid endarterectomy/[ J ].
Chin J Minim Invasive Surg, 2024, 24(10) ; 693-699.

[8] WANG Y H, KANG Y Q, JIN X Y, et al. Reference val-
ues of the carotid elastic modulus using shear wave elastog-
raphy and arterial stiffness change in coronary slow flow
[J]. Eur J Radiol, 2022, 157 110582.

[9] LEVIN A, AHMED S B, CARRERO ] J, et al. Executive
summary of the KDIGO 2024 clinical practice guideline for
the evaluation and management of chronic kidney disease:
known knowns and known unknowns [ J ].
2024, 105(4) . 684-701.

(107 B 3k, AR5, Wb, 55 AEBEPrEIE S IS sST2 |
NT-proBNP hs-cTnT 5720 B MR ARSCHE[ )],
IR EE A, 2023, 30(6) : 919-926.

LIN L, LIN X P, SHEN B, et al. Correlations between
sST2, NT-proBNP, hs-cTnT and left ventricular geometry

Kidney Int,

in patients with chronic kidney disease[ J]. Chin J Clin
Med, 2023, 30(6) : 919-926.

[11] HILL N R, FATOBA ST, OKE J L, et al. Global preva-
lence of chronic kidney disease: a systematic review and
Meta-analysis[ J]. PLoS One, 2016, 11(7) : e0158765.

[12] ZOCCALI C, MALLAMACI F, ADAMCZAK M, et al.
Cardiovascular complications in chronic kidney disease: a
review from the European renal and cardiovascular medicine
working group of the European renal association[ J]. Cardio-
vasc Res, 2023, 119(11); 2017-2032.

[13] CHIRAKARNJANAKORN S, NAVANEETHAN S D, FRAN-

CIS G S, et al. Cardiovascular impact in patients undergo-



1074

ISSN 1007-3949 Chin J Arterioscler, Vol. 33 ,No. 12,2025

ing maintenance hemodialysis: clinical management con-
siderations[ J]. Int J Cardiol, 2017, 232. 12-23.

[14] XpegE, AR, 2 8L, 55, MicroRNA 518145 IR

IS Bl Tk ot 1 B A AR G 5 b B 2 T AT 5 E
[1]. BEEfR S TR, 2024, 24(6) : 2177-2186.
LIU G X, ZHANG G D, GUO M, et al. Research progress
on the correlation between microRNA and atherosclerosis
complicated by chronic kidney disease and Chinese medi-
cine intervention[ J |. Sci Technol Eng, 2024, 24 (6):
2177-2186.

[15] ARlgts, GRgein, $habi. HSPBI 715 S AE KL 18 )

ks R A A AL B2 B )6 5 A WF S 2E JE [ J/OL] .
= B ik A Ak 2% 75, 2025 [2025-05-20 . hitps ://link.
cnki. net/urlid/43. 1262. r. 20250414. 1014. 024.
ZOUTT, HOU J Y, ZHONG Z X. Advances in HSPBI1 -
mediated inflammatory regulation and targeted therapeutic
strategies in atherosclerosis [ J/OL]. Chin J Arterioscler,
2025[2025-05-20]. https://link. cnki. net/urlid/43. 1262. r.
20250414. 1014. 024.

[16] TUNBRIDGE M J, JARDINE A G. Atherosclerotic vascular
disease associated with chronic kidney disease[ J]. Cardiol
Clin, 2021, 39(3) . 403-414.

[17] HUANG X, DENG K, QIN J, et al. Association between
lipid profiles and left ventricular hypertrophy: new evidence
from a retrospective study[ J]. Chin Med Sci J, 2022, 37
(2): 103-117.

[18] LEE HW, NIZET V, AN J N, et al. Uremic serum dam-
ages endothelium by provoking excessive neutrophil exira-
cellular trap formation[ J]. Sci Rep, 2021, 11(1); 21439.

[19] # N, % ¥, bR, HIF-1o WS IKEFERE LT
Wt R[], kR A 2k a8, 2025, 33(12):
1092-1097.

CHANG S 'Y, GU B, ZHANG X D. Advance in hypoxia reg-
ulation of atherosclerosis[ J]. Chin J Arterioscler, 2025, 33
(12) : 1092-1097.

[20] JONKMAN A H. DE KORTE C L. Shear wave elastography

[

of the diaphragm: good vibrations? [J]. Am J Respir Crit
Care Med, 2021, 204(7) . 748-750.
[21] sk, T8, B30I, 45 B VTS R I R

[22]

(23]

[24]

S5R BAE LA AR A AT A RN [T ], IR R
PP, 2024, 26(10) ; 840-845.

ZHANG J F, WAN'Y P, WANG W J, et al. Study on re-
producibility of shear wave elastography for assessing the
stiffness of coracohumeral ligament in patients with frozen
shoulder[ J]. J Clin Ultrasound Med, 2024, 26 (10):
840-845.

UYSAL S, KALYONCU UCAR A, OZDEDE A, et al.
Carotid artery ultrasonography and shear wave elastography
in Takayasu’s arteritis; a comparative analysis with diabetes
mellitus[ J]. Clin Exp Rheumatol, 2025, 43(4) ; 636-646.
BAUE, TU0E, skl sr, 2. B UIE sUR e BT
AN ) R RE TR RS MR 0 M AT 8 2 R sl ks [0
T B AR, 2023, 39(10) : 1508-1513.
LIXY, YUTT, ZHANG M M, et al. Shear wave elas-
tography for quantitative evaluation on common carotid ar-
tery elasticity in patients with different degrees alcoholic
fatty disease[ J]. Chin J Med Imaging Technol, 2023, 39
(10) . 1508-1513.

ALYAMI J, ALMUTAIRI F. Arterial stiffness assessment
in healthy participants using shear wave elastography[ J].
Curr Med Imaging, 2022, 18(10) ;. 1086-1092.

[25] FERNANDEZ-ALVAREZ V, LINARES SANCHEZ M,

[26]

[27]

LOPEZ ALVAREZ F, et al. Evaluation of intima-media
thickness and arterial stiffness as early ultrasound biomar-
kers of carotid artery atherosclerosis [ J]. Cardiol Ther,
2022, 11(2): 231-247.

MANOLIS A A, MANOLIS T A, MANOLIS A S. Neuro-
humoral activation in heart failure [ J]. Int J Mol Sci,
2023, 24(20) . 15472.

AT, PREAE, 2. S 4EBEAGE B ARITM AR
[Fi) 7028 1 R PR B AE B8 20 % W04 D RE Y 1 M (6
[J]. AR HA ERZeE | 2022, 24(6) ; 411-416.

QI Y X, CHEN X F, JIANG Z R. Application value of
three-dimensional speckle tracking imaging in the evaluation
of left ventricular systolic function in uremic patients with
different left ventricular configurations[ J]. J Clin Ultra-
sound Med, 2022, 24(6) ; 411-416.

(HECHH )



