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Quantitative evaluation of the risk of carotid artery elasticity decline in obese
patients using ultrafast pulse wave velocity technique
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Traditional Chinese Medicine , Jiangsu Province, Nanjing 210029, China; 2.School of
Mathematics and Statistics s, Nanjing University of Information Science and

Technology s Jiangsu Province, Nanjing 210044, China)

[Abstract] Objective To explore the quatitative evaluation of carotid artery elasticity
decline in patients with obesity using ultrafast pulse wave velocity (ufPWV) technique. and to
investigate the relationship of obesity with the risk of atherosclerosis and arterial elasticity decline
at the imaging level. Methods A total of 459 patients who underwent physical examinations or
were hospitalized at the Affiliated Hospital of Nanjing Provincial University of Traditional
Chinese Medicine from January 2020 to December 2023 were included. According to their body
mass index (BMI), the research subjects were divided into the normal group (n =292, BMI<C
25), the overweight group (n =145, 25<CBMI<C30), and the obese group (n =22, BMI>30).
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Statistical analysis of the data in the three groups was performed. Results The pulse wave
velocity-ending of systole (PWV-ES) was the highest in the overweight group (P<C0.05).
Pearson correlation analysis showed that PWV-ES had the strongest positive correlation with age
(r=0.612, P<<0.05). The positive correlation between PWV-ES and BMI was more pronounced
in females (+=0.329, P<Z0.001),but not in males (»=0.028, P=0.660). Further analysis of
subgroups by age and gender showed that PWV-ES had the strongest positive correlation with
BMI in female subjects aged << 45 years (r=0.698, P<C0.001). Binary Logistic regression
analysis showed that increased PWV-ES could serve as a potential predictor for evaluating carotid
artery elasticity decline and the risk of atherosclerosis in obese patients (OR=1.110, P<C0. 05).
Conclusion The ufPWYV technique and its representative index PWV-ES can be used to predict
the risk of carotid artery elasticity decline in patients with obesity, which can provide a new non-
invasive and convenient means for clinical evaluation of atherosclerosis risk in obese patients.

[Key words] overweight; pulse wave analysis; degree of vascular sclerosis
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Figure 1 c¢IMT and ufPWV measurements of common carotid artery
1.4 GeitsaJ5i B SPSS 22.0 Gt 443 #r
Bt . H GO FCROR LN 2 5 22 23 Ml LSD-
Ko THECROR L BCR T X K50 AEOCHE R PR 20 — BRI R 3 A2 il H 1 TG, HDL,
Pearson AHCE 70T s R ] Logistic B R L Z W &R eGFR.SP.DP,MP, PP, cIMT } PWV-ES % &
B3 B o PWV IR S5 AR T B R E S bk A5 R (P <<0. 05) . M P51 L 4F i \LDL, TC,
P B W E. P<<0.05 AEFAGITY  FBG & PWV-BS 2R G2 L (P>>0.05),
B W1,
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Table 1 Comparison of baseline data among the three groups

P (B1EO

2 £ ES

2157 % W (r+5,%) TG(z +s,mmol/L) LDL(& +5s,mmol/L) HDL(z +s,mmol/L)
F g
EH 4 292 162 130 55.73414.35 1.31£1.04 2.5240.73 1.4140.41
it 2] 145 86 59 58.37+12.52 1.84+1.27" 2.60+0.82 1.2340.32"
JIE k20 22 10 12 55.32+13.50 1.8540.95* 2.7140.74 1.30+0.44
X2/F {8 1.663 1.879 11.975 1.055 10.395
P A 0.435 0.154 <0.001 0.349 <<0.001
TC FBG e¢GFR SP DP
20 51 %
(¥ £s,mmol/L) (& +s,mmol/L) [xr+s,mLemin '+ (1.73m?) '] (&=+s,mmHg) (r £s5,mmHg)
EH A 292 4.61+£1.18 5.28+1.42 87.43+31.27 130.69421.39 76.26+12.06
s il 145 4.61+1.16 5.38+1.43 77.14+29.80" 143.32+22.49" 82.69+13.31"
JIE e 2 22 4.7740.97 5.44740.92 70.04+37.37" 147.414+18.74" 88.95+15.75" 7
X:/F {4 0.202 0.355 7.399 20.031 19.787
P i 0.817 0.701 0.001 <0.001 <0.001
21 51 1o %5 MP(x £+s,mmHg) PP(x £s.mmHg) cIMT(x +s.mm) PWV-BS(x +s5.m/s) PWV-ES(z +5.m/s)
IE# 4 292 94.40+13.88 54.43416.01 0.56+0.11 6.2041.20 8.53+2.21
s il 145 102.90+14.97" 60.63+16.79" 0.61+0.13" 6.384+1.25 9.18+2.01"
JIES e 22 22 108.44+15.18" 58.45+15.29 0.60+0.10 6.66+1.74 8.72+2.23
X*/F A8 23.573 7.229 9.501 2.184 4.470
P {H <£0.001 0.001 <0.001 0.197 0.012

* P {H<C0.05 HIEHA L #P H<<0.05 5 EALH(LSD+ f%) 1 mmHg=0.133 kPa

2.2 cIMT K ufPWV 5 BMI K 3 Jik i F£ 58 1k 3 0L HRAE R 5 PWV-ES 19 M ¥ i & (r=0.612,
fa B &R A 5 7 cIMT K& PWV-ES 54 P<C0.05),5 cIMT M KRR Z (r=0.542, P<<
#% . BMI, SP, DP, MP, PP ¥ & | & iF # )t (P<< 0.05), 5 PWV-BS B A &P K Z (r=0. 264,
0. 05) ; PWV-BS {5 4 #% & 55 1F AH ¢ (P <<0. 05), P<C0.05) (£ 2. 2). i J5 £ L PWV-ES /£ R
T 34 TE AR G A B A3 e, 3l Jokooks A B Ak 22 fa ufPWV AR P dE bR 47 3 — 20 20 537
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Table 2 Correlation analysis of cIMT and ufPWV with BMI and common risk factors for atherosclerosis

sk cIMT(em) PWV-BS(m/s) PWV-ES(m/s)
r i P i r P 1A r fH P A
A ) 0.542 <20.001 0.264 <0.001 0.612 <20.001
BMI 0.233 <<0.001 0.090 0.053 0.167 <0.001
SP(mmHg) 0.320 <<0.001 0.016 0.728 0.355 <£0.001
DP(mmHg) 0.119 <<0.001 0.042 0.374 0.194 <<0.001
MP(mmHg) 0.230 <0.001 0.033 0.487 0.292 <0.001
PP(mmHg) 0.343 <0.001 0.011 0.814 0.330 <0.001
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Figure 2 Correlation analysis of ¢cIMT and ufPWV with BMI
and common risk factors for atherosclerosis

* P<C0.05
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3 o U] G B SR AH S (- =0. 028, P =0. 660) (]
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L MEZ F L, PWV-ES 5 BMI £ B & 49 1F A 5%
(r=0.698, P<C0.001); Mi<<45 % W B2 X &
Lo PWV-ES 5 BMI A1 M55 (r=0. 342, P=
0.015) ( 3B), #E>45 % WL PEZ & . PWV-
ES 5 BMI £ # 55 # = (r=10. 211, P=0.007);
M=>45 % W B P2 & 1, PWV-ES 5§ BMI | J&
B B AH EME (- =0. 081, P =0. 248) (4 30),

2.4 PWV-ES $% = % HE b 825 0 300 30 ik o 14 2 iR
AR BN KR A HEE (R =0, 2=D1ER
H7AEH ,PWV-ES, TG, HDL, 4E {8 1F A 78 &, ik
1T Logistic 12 & [0 543 H7 . 45 B 7% . PWV-ES 3 5
ATAE R PP Al A e 8 2 290 3 ok o P o 0B 1Y fa B P R
(BRI 1, OR=1.137,P<C0.05); fERIE T TG &
HDL /5 ,PWV-ES 0] it 37 F | 3 K % 5F fig s o) 7
A JH 58 3 8 B0 250 0y Jok i e o A XU (B 7Y 2,
OR=1.110, P<C0. 05) ; {H PWV-ES 7£ & 1E T 4 i#%
Ja.ER g R LR 3 OR=1.087, P=
0.160), W% 3.

14. 00
14. 00
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= ~
S 10.00 = Mt
T 800 § 8.00
E B
& & 00 E 6.00
4.00 %: r=0.329,p<0.001 400 : 4
9. 00 %! 1-0028p-0660 2.00 §: r08a8p<00%s 4,00 . 3 r208a1nz03e8
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BMI @® BMI BT ©

3 PWV-ES 5 BMI 77 [E) 14 3l 7 45 b F 20 A9 48 55 #5347

PWV-ES 5 BMI #4440 B B0 L« AT AT 32 504 5 B.<45 % R 5 C.> 45 % R
Figure 3 Correlation analysis of PWV-ES and BMI in different gender and age subgroups
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Table 3 Logistic regression analysis of increased PWV-ES and normality and abnormality of BMI

A5 bt EIEES74 b Wald X2 i P OR {§ 95%CI
BT 1

PWV-ES 0.129 0.046 7.865 0.005 1.137 1.039~1.244
LRI 2

PWV-ES 0.105 0.048 4.770 0.029 1.110 1.011~1.220

TG 0.330 0.104 10.057 0.002 1.391 1.134~1.705

HDL —0.786 0.301 6.795 0.009 0.456 0.252~0.823
iR 3

PWV-ES 0.083 0.059 1.976 0.160 1.087 0.968~1.221

TG 0.337 0.105 10.283 0.001 1.400 1.140~1.720

HDL —0.793 0.302 6.887 0.009 0.453 0.250~0.818

AR 0.006 0.009 0.368 0.544 1.006 0.987~1.024

5 i @ JEREZ B AT REAEFE IR R PERI R 0 R . X — i

JIES R AN AN R AR Y e T A ) R, % L A B Y
Z M IT AAE , QN 2 BUWE DR | e I | BH 28 1 e
IS S T = i S VI - T N 11 R =/ 7]
(cardiovascular disease, CVD) = H @ H AN 4E
A fd R AETE B, S IEHE A L e R R AR
AUy I 67 S ) M 23R I 5 5 RV 3 A At 3 ik
sk A S Ak A B PR 3R A7 7 L JIE JHE 825 10 4 BRI A R 4
BOEH N W ERmT R ARREE 2 A A0 I
BRI R Z — IR0 AR O & 1l B ot B b iR
i PR L (EIE JHE 5 B ok o A 5 Ak A DG 2l bk o
IR WU Z [H] 1 6 & TE AR KA A K+ 431
MR kGE I (pulse wave velocity, PWV) & 3F
2 AVEVEAG 2l ik (e B B (9 & b e, SR, DA AE 1Y
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Y0 25 s A R 2 B B B R PWV-ES A LA
BMI & 1EAH5 (r=0.167,P<C0. 05), 5 SP.MP,
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+ o HL T A A0 S T 58 43 20 bk ks A A Ak A R A
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