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Effect of early hypertensive patients on carotid elastic recession

quantified with ultrafast pulse wave velocity
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[Abstract] Objective To explore the clinical application value of ultrafast pulse wave velocity (ufPWV) technology
in quantitative evaluation of carotid elastic recession in early hypertensive patients. Methods 66 patients in the normal

control group and 90 patients in the hypertension group were detected. The hypertension group was divided into hyper-
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tension group 1 and hypertension group 2 according to the blood pressure level. Carotid intima-media thickness (cIMT)
was measured by two dimension ultrasound, and pulse wave velocity of beginning systole (PWV-BS) and pulse wave
velocity of end systole (PWV-ES) were measured by ufPWV technique. ¢cIMT 0. 05cm was used as the threshold for the
diagnosis of medial and middle membrane thickening, the normal group and the hypertension group 1 and 2 were further
divided into two subgroups: Group A (cIMT<C0. 05cm) and Group B (¢cIMT>0.05cm). Pearson’s correlation analysis
was used to investigate the variation trend of cIMT, PWV-BS and PWV-ES in these three groups and their correlation
with age, and to compare the differences of PWV-BS and PWV-ES in these three groups when ¢IMT was in the normal
range (<<0.05cm). Results There were significant differences in age, body mass index, low density lipoprotein, high
density lipoprotein, triglyceride and other parameters between the normal group and the hypertension group (all P <<
0.05). The cIMT, PWV-BS and PWV-ES of hypertensive group 2 were higher than those of hypertensive group 1 and
normal group. There were significant differences in Carotid elastic parameters cIMT and PWV-BS and PWV-ES in hyper-
tension group 1, hypertension group 2 and normal group(all P <<0. 05). Among them, hypertension group 2 > hyperten-
sion group 1 >normal group. In the comparison of three parameters between hypertension group 2 and hypertension
group 1, there were significant differences in PWV-ES(P <0. 05), but no significant differences in cIMT and PWV-BS
(P>0.05). The correlation between PWV-ES (r=0.693, P<<0.001; r=0.618, P<<0.001) and age was significantly
better than correlation between PWV-BS(r=0. 377, P=0.006; r=0.474, P<<0.001)and cIMT(r=0.417, P<<0.001;
r=0.423, P=0.001)and age in normal group and hypertension group 1. The correlation between PWV-ES (r=0. 872,
P<C0.001) and age was significantly better than that between cIMT (r=0. 486, P=0.003) and age, while there was no
significant correlation between PWV-BS and age in hypertension group 2 (P=0. 133). The regression analysis of carotid
elastic parameters PWV-ES and age showed that the upward trend increased significantly orderly in the comparison
between the normal group (§=0.089, P<C0.001) and the hypertension group (§=0.105, P<C0.001) and the hyperten-
sion group (§=0.118, P<C0.001). When cIMT=<0. 05cm, there were 62 cases in normal group (normal group A), 11
cases in hypertensive group 1 (hypertensive group 1 group A) and 8 cases in hypertensive group 2 (hypertensive group 2
group A). PWV-BS and PWV-ES in hypertensive group 1 and group 2 were significantly different from those in normal
group A(all P<<0.05). Conclusion The ufPWYV technique can capture the changes in arterial elasticity before the thick-
ening of cIMT, and it can be used as a simple and non-invasive method to quantitatively evaluate the changes in carotid
artery elasticity in patients with early hypertension.
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Table 1 General information and measurement results for all subjects

— R EHRAn=66) FMELR=90) Bik(n=156) P
R 35.707. 80 58.90412.30  49.1015.60  <C0.001
IRTEFEH(kg/m?) 20.10£1. 80 24.70£2. 80 23.1043.10 <0, 001
% B B 11 (mmol /L) 2. 2240, 46 2.6740.95 2.4840.81 0.001
B NS 1 (mmol/L) 1,630, 36 1.2840. 37 1.4340.40  <0.001
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A B (mmol/ L) 1.7140. 40 5.4341.57 5.1241.27  <0.001
JRAR (pmmol /L) 259.70E74.60  363.44127.3  319.50+119.50 <C0.001
JOURF (pumol/ L) 64.50413.0  154.10%174.20  116.307-139.50 <C0.001
[} 2 (mmol/L) 4.8241.32 9.4447.19 7.4845.97  <0.001
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Table 2 Comparison of statistical variables
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Figure 2 Correlation between cIMT, PWV-BS and PWV-ES and age in normal group, hypertensive group 1 and hypertensive group 2
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