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Ultrasonic radio-frequency in evaluating carotid morphology and related factors in kidney transplant recipients
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[ Abstract] Objective To use ultrasonic radio-frequency for analyzing the morphologic properties of carotid artery in
kidney transplant recipients (KTR), and to evaluate the related factors. Methods A total of 31 KTR patients(KTR group), 31
patients with end-stage renal disease (ESRD) supported by hemodialysis (ESRD group), and 84 age- and sex-matched healthy
volunteers (control group) were included in this study and received the ultrasound examination of carotid artery between Mar.
2014 and Dec. 2015. The right common carotid intima-media thickness (CIMT) and right common carotid arteries diameter
(CCAD) were measured by ultrasonic radio-frequency in all participants. The independent influencing factors of the CIMT and
CCAD were analyzed by multiple linear regression. Results Compared with the ESRD group, the CIMT of KTR group and
control group were significantly lower(P<Z0. 05), and there was no significant difference between the KTR and control groups.
ESRD group had a significantly wider CCAD than the control group(P<C0. 01), and there was no significant difference among
KTR, control and ESRD groups. The results of multiple linear regression showed the CIMT and CCAD were positively
associated with age, body weight, systolic blood pressure (SBP) and some hemodynamic parameters, and they were the
independent influencing factors of the CIMT and CCAD. Conclusion After successful kidney transplantation, the morphologic

properties of carotid artery of recipients may recover partially. Age, body weight, SBP and some hemodynamic parameters are
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the independent factors of the morphological changes of carotid artery.

[Key words ] kidney transplantation; end-stage renal disease; carotid arteries; intima-media thickness; morphology
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Fig 1 The ultrasonic radio-frequency images of carotid arteries in different participants

A: Male, 61 years old, hemodialysis for 18 months, kidney transplant for 25 years. CIMT 471 ym, CCAD 8.9 mm; B: Male, 65 years old,

end-stage renal disease, hemodialysis for 36 months. CIMT 597 pm, CCAD 9. 5 mm; C: Male, 61 years old, healthy volunteer. CIMT 513 pm,

CCAD 8.5 mm. CIMT: Carotid intima-media thickness; CCAD: Common carotid arterial diameter
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Tab 1 Comparison of clinical characteristics and biochemical results among three groups
Ttem Control group N=2384 ESRD group N=31 KTR group N=31 F value P value
Gender (famale/male) n/n 29/55 9/22 11/20 — 0.317
Age (year), xts 43.14+19.9 50.3+£17.9 47.9+14. 3 1. 986 0. 141
Height //cm. x=+s 166.746.5 163.3£7.3 163.54+7.7 3.038 0. 051
Body mass m/kg, T+ 63.6+9.2 64.24+12.1 56. 0413, 3* *44 6.018 0. 003
SBP p/mmHg, x=+s 119.3+15.8 146, 9+21.3** 145.84+13. 5%~ 45. 588 <<0. 001
DBP p/mmHg, 7=+ 77.1£8.3 86.9+13.5* 94, 3£8. 6* *AA 37. 863 <0. 001
Hypertension n 18 8 8 — 0. 635
FPG cg/(mmol « L™ 1), a5 5.3F1.1 4.6+0.6 4.9+0.7 1. 420 0. 245
TC cp/(mmol « L71), 745 6.0+1.2 4.94+1.2 4.5+0.8 1. 142 0. 322
TG cp/(mmol « L™1), x5 1.44+0.7 1.9+0.9 1.4+0.3 1. 072 0. 345
HDL-C ¢g/(mmol « L™1), x4 1.240.3 1.34-0. 3 1.440.3 0. 844 0.432
LDL-C ¢g/(mmol « L1, 7+5 3.1+0.9 2.740.9 2.340.6 1.511 0. 224
eGFR (ml. s min~! « [1L.73 m? 1), 75 69.3+20.5 8.3+24.0% 8.4+22, 8%~ 46. 388 <0. 001
Ca cg/(mmol « L™1), x5 2.39-+0. 10 2.40+0. 14 2.33+0.19 0. 824 . 422
P cp/(mmol « L™1), x+5 1.3340. 12 1.7940. 24>~ 1. 39+0. 562 6. 008 0. 003

1 mmHg =0. 133 kPa. ESRD. End-stage renal disease; KTR: Kidney transplant recipients; SBP: Systolic blood pressure; DBP: Diastolic

blood pressure; FPG: Fasting plasma glucose; TC: Total cholesterol;

LDL-C: Low-density lipoprotein cholesterol; eGFR: Estimated glomerular filtration rate; Ca: Calcium; P. Phosphorus.

group; £ P<0. 05, &4 P<0. 01 vs ESRD group

TG: Triglycerides; HDL-C: High-density lipoprotein cholesterol;
** P<C0. 01 vs control
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Tab 2 Comparison of carotid artery structures and hemodynamics among three groups

xts
Ttem Control group n=284 ESRD group n=31 KTR group n=31 F value P value
CIMT //pm 529.7+131.8 561. 94147, 7> 480. 54-90. 34 3.169 0. 045
CCAD d/mm 7.5+1.0 8.6+0.8"* 7.940.8 9. 829 <0. 001
PSV v/(em=+s 1) 64.4+19.9 56. 6+20. 3 49.9414, 5% 6.492 0. 002
EDV v/(cm s s D) 16.3+6.5 17.54+10.5 15.9+7.3 0. 354 0. 702
MFV v/(cm * s71) 26.9+7.4 27.5+10. 1 24.8+7.7 0. 953 0. 388
PI 1.84+0.6 1.6+0.7* 1.440.4%~ 6. 051 0. 003
RI 0.7+0.2 0.7+0.2 0.7+0.2 1. 643 0. 197

ESRD: End-stage renal disease; KTR: Kidney transplant recipients; CIMT: Carotid intima-media thickness; CCAD; Common carotid
artery diameter; PSV. Peak systolic velocity; EDV: End diastolic velocity; MFV. Mean flow velocity; PI. Pulsatility index; RI: Resistance

index, * P<C0.05, ** P<C0. 01 vs control group; £ P<C0. 05 vs ESRD group
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Tab 3 Multiple linear regression analysis of carotid parameters and influencing factors

Dependent variable CIMT Dependent variable CCAD
Variable

Coefficients b~ SE  Standardized coefficients( b”) P value  Coefficients b = SE  Standardized coefficients( b”) P value
Age 5. 347 0. 663 0. 641 0. 001 0. 028 0. 004 0.513 <C0. 001
Body mass 3. 387 1. 044 0. 239 0. 002 0.014 0. 006 0. 150 0.023
PI —56. 357 63.411 —0. 205 0. 376 0. 745 0. 368 0.413 0. 045
RI 650. 349 184. 155 0. 685 0. 001 —2.365 1. 069 —0. 380 0. 029
EDV 11. 253 3. 536 0. 506 0. 002 —0. 009 0.021 —0. 059 0. 678
MFV —5. 606 4. 034 —0. 294 0. 167 0. 047 0.023 0.372 0. 048
SBP 0.627 0. 925 0. 084 0. 499 0.014 0. 005 0. 277 0.013

CIMT: Carotid intima-media thickness; CCAD; Common carotid artery diameter; PI: Pulsatility index; RI: Resistance index; EDV: End

diastolic velocity; MFV; Mean flow velocity; SBP: Systolic blood pressures
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