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Shear wave elastography to evaluate the effect of hemoperfusion on carotid artery e-

lasticity in uremic patients undergoing hemodialysis
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[ ABSTRACT] Aim To evaluate the effect of hemoperfusion on carotid artery elasticity in patients undergoing hemo-
dialysis using shear wave elastography (SWE). Methods Seventy-eight patients with uremia were included, and di-
vided into two groups based on dialysis regimen: hemodialysis alone group and hemodialysis combined with hemoperfusion
group, while 40 healthy subjects were selected as control group.  Then general information, clinical data and biochemical
indices were collected. ~ The carotid intima-media thickness (IMT), carotid artery inner diameter at the end of systole
(Ds), the carotid artery inner diameter at the end of diastole (Dd) and the peak systolic flow velocity (PSV) were meas-
ured by conventional ultrasound.  The degree of arterial wall motion ( AD) and arterial stiffness coefficient () were cal-
culated.  Elasticity of intima-medial layer in the anterior carotid artery was measured by SWE, including the maximum

modulus of elasticity (ME,, ), mean modulus of elasticity (ME,,,, ), minimum modulus of elasticity (ME ). Re-

sults There were no statistically significant differences in Ds, Dd, AD and PSV among the three groups (all P>0.05).

Compared with control group, the IMT, B, SWE parameters were significantly increased in the hemodialysis combined with
hemoperfusion group and the hemodialysis alone group.  Compared with hemodialysis alone group, the SWE parameters
were significantly decreased in the hemodialysis combined with hemoperfusion group ( P<0. 05) , while there were no statis-

tically significant differences in IMT and B (both P>0.05). In the three groups, SWE parameters were positively correla-
ted with IMT, B and LDLC (r>0. 37, all P<0.01) and negatively correlated with HDLC ( Ir1>0.24, all P<0.05). The
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areas under the ROC curves of the SWE parameters were all higher than those of the conventional ultrasound parameters

(all P<0.05).
in uremic patients undergoing hemodialysis.
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Conclusion SWE can effectively assess the effect of hemoperfusion on the elasticity of carotid arteries
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1. ZHE—BIEFREREEE

Table 1. Comparison of general clinical information among the three groups

HiH fRERE X R 4R B4l I R B BT ml‘i@if*ﬁﬁa‘éém& G p
(n=40) (n=38) VAL (n=40)

iy % 61.249.1 58.7+11.9 62.6+11.3 1.311  0.273
B/ B/ (%) ] 24(60.0)/16(40.0) 24(63.2)/14(36.8) 23(57.5)/17(42.5)  0.261  0.878
LR/ (/57 77.3+8.2 75.5+7.7 78.1+8.6 0.983  0.377
BMI/ (kg/m*) 23.8+2.1 24.9%3.0 23.9+2.9 1.975  0.143
SBP/mmHg 113.945. 1 116.2+5.7 116.1+5.8 2.274  0.107
DBP/mmHg 68.6+6.0 68.3%5.5 69.6+5.6 0.525  0.593
PREEREMIHR H 54.0(18.5,96.5) 52.0(27.3,89.3) 0.121  0.904
¥4 eGFR/[ mL/(min -+ 1.73 m?) ] 4.1(3.41,5.02) 4.3(3.75,5.54) 0.875  0.382
B Hey/[ (%) ] 18(47.4) 17(42.5) 0.187  0.666
i ] HDE/ [ (% ) ] 6(15.8) 6(15.0) 0.009  0.923

T 25 HAL TR ARG/,
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W25 M B A5 1 9% Ui 2 BUN |, SCr, BUA | TG
F1 LDLC %% filt e %of B 2H 43 0 /& 1 3.55,12.53
0.32.0.27 F10. 16 1%, HDLC X filt FE % B4 R T
14.15% (] P<0.05) ; 520 1M % % H7 41 BUN , SCr,
BUA .TC.TG F1 LDLC #& it XT A4 FH =5 1 4. 14,
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WA 4H BUN SCr BUA \TC TG FI LDLC % ¥ ifi.
WOBENTH FFET 12.93% (13.22% (11. 84% 20.45% .
17.05% F132.26% (34 P<0.05;32) .
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2.4 SWE SH5

I 325 B Bk G 1l e HE 40 ME, ME . il
ME, , %5 {8 FEXF B8 4 38 5 T 21.93% . 32.44% F
35.45% (4 P<0.05), P4 1l %5 A 4 ME,, .
ME, ... Fl ME,, 5 fd B X M43 & 7 41.61% |
47.54% F150. 69% (¥ P<0.05) , H. I 3 b B &
MIRHE R ME, ME,__ A1 ME,, %P4l (i 605 i
HFEAE T 16.13% 11.40% F1 11. 26% (] P<0.05;

T4 B 1AE2), HXTN BN, X =,
ME__.ME, . ME 5 B .IMT LDLC % IFAH5¢, ifi
5 HDLC 2 HAHI (1 P<0.05;813) . 73R HIB.
IMT ME, ME__ K ME . XJ{atHEx R4 5 IR #54E
BE T AR I T2 W, TR B AUC {55
K 0. 675.0. 665 .0.919 0. 953 £ 0.929, 435K
M B.IMT ME,  ME, .. K& ME, X} 5040 i %% Hr
R 5 I AT I A L YRR A R 0 K o g
TIZW, ARSI AUC 4393028 0. 607 ,0. 582 ,0. 811 ,
0.746 [ 0.693, SWE S8 AUC Y47 T8 W
SR H) P<0.05; K 4 F1£5)
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Table 2. Comparison of clincal biochemical indicators among the three groups

5iH @fig’iﬁﬂ iéﬂz(lgﬁ:;éfﬁéﬂ mlﬁgﬁ?ﬁi 2[;& . p
BUN/ ( mmol/L) 5.47+1.27 28.11+5.62° 24.89+6.04" 256. 840 <0. 001
SCr/ ((wmol/L) 67.19x12.27 1 029.22+228. 74" 909. 02+196. 45" 362.275 <0.001
BUA/ ( pmol/L) 320.79+79.91 474.51+92. 83° 424.28+98.85™ 29.212 <0.001
TG/ (mmol/L) 4.05+0.78 5.30+0.93¢ 4.40+0.89" 21.708 <0.001
TG/ ( mmol/L) 1.39+0. 56 2.06+0.71° 1.76+0.73" 9.889 <0.001
HDLC/ ( mmol/L) 1.21+0.34 0.97+0.24* 1.06+0.29" 7.031 0.001
LDLC/ ( mmol/L) 2.1420.58 3.28+0.74" 2.48+0.65% 30. 593 <0.001

i :a g P<0.05, S{EBEX B4 AL ;b o P<0. 05, 5Bl OB T4 L i,
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Table 3. Comparison of conventional ultrasound parameters among the three groups

5iH f xR 21 POl I AT lﬂlﬁ@iﬁé*ﬁﬁa‘éé 1871 G p
(n=40) (n=38) WA (n=40)

IMT/mm 0.74+0. 11 0.85+0. 17° 0.80+0. 15° 6.176 0.003
Ds/mm 7.09+0.28 7.0620.26 7.15+0.29 0.989 0.375
Dd/mm 6.45+0.25 6.46+0.25 6.53+0.24 1.330 0.269
AD/mm 0.65+0.11 0.60+0. 10 0.62+0. 10 1.977 0.143
B 5.61x0. 80 6.28+0.75" 5.98+0.79" 7.302 0.001
PSV/(cm/s) 75.97+10. 04 74.6929.31 76.33+11.82 0.263 0.769

d.a A P<0.05, ST RAL A,
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Table 4 . Comparison of shear wave elastic modulus values of carotid artery ultrasound among the three groups

Pafj . kPa
5iH @fig’iﬁﬂ iéﬂz(lgﬁ:;éfﬁéﬂ mlﬁgﬁ?ﬁi 2[;& G p
ME,_ 78.38+10.11 110.99+12. 69° 95.57+11.59% 78.619 <0.001
ME, 63.78+10.06 94.10+11.45* 84.47+10. 14" 84.571 <0.001
ME,;, 49.06+8. 88 73.93£10.20° 66.45+10.05" 67.659 <0.001

a4 P<0.05, S REx RL HLAL b 24 P<0. 05, 45 Hal i BsE T 40 Fe s



CN 43-1262/R 1 [E sh ik fb42ids 2025 4F55 33 555 9 )

799

&R 5. FEBHEIRIRIS TR E B (330 ik S M OB 1 L B3 e

the carotid arteries in different populations

Table 5. Efficacy of different ultrasound indicators to diagnose structural or elastic changes in

T TR AUC(95% CI) RIPUE i
DX A3 B Xof FR 35 5 PR B AE 28 35 30 Bl ok 22 S+ 1 e
IMT 0.80 mm 0.665(0.572 ~0.749) 0.577 0.725
B 5.77 kPa 0.675(0.582 ~0.758) 0. 654 0.625
ME,_ 93.78 kPa 0.919(0. 855 ~0.961) 0.705 0. 680
ME,, .. 75.10 kPa 0.953(0.897 ~0.983) 0. 885 0.875
ME,,;, 60. 46 kPa 0.929(0.867 ~0.968) 0. 808 0.875
X3 BP0 1L V0375 T 255 30K 5 L YR A B0 5 L AR VB U 2 PR T B A B Pk 22 S 1 g
IMT 0.582(0.464 ~0.692)
B 0.607(0.489 ~0.715)
ME,_ 99.70 kPa 0.811(0.706 ~0.890) 0.789 0.700
ME,, . 84.14 kPa 0.746(0.635 ~0. 838) 0. 868 0.55
ME_. 70.44 kPa 0.693(0.578 ~0.792) 0. 632 0.675
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Figure 1. Diagram of SWE related parameters
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