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[Abstract] Objective To investigate the influencing factors of carotid-femoral pulse wave velocity (cfP-
WV) in patients with essential hypertension with well controlled. Methods A total of 137 essential hyperten-
sion patients with well blood pressure controlled were selected and divided into the high pulse wave velocity-
beginning of systole (PWV-BS) group,the low PWV-BS group and the high pulse wave velocity-end of systole
(PWV-ES) group,the low PWV-ES group according to their mean value of PWV-BS and PWV-ES. Compared
gender, age, height, weight, BMI, smoking history, fasting plasma glucose (FPG), low-density lipoprotein
(LDL),systolic blood pressure (SBP) and diastolic blood pressure (DBP) between the high PWV-BS group
and the low PWV-BS group,and between the high PWV-ES group and the low PWV-ES group,then analyzed
the influencing factors of PWV-BS and PWV-ES, Results Age, BMI, smoking history, LDL and SBP of the
high PWV-BS group were significantly higher than those of the low PWV-BS group. Age,weight, BMI, smok-
ing history, LDL and SBP of the high PWV-ES group were significantly higher than those of the low PWV-ES

group (P<C0. 05). Multivariate stepwise regression analysis showed that age and smoking history were the
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risk factors for PWV-BS;gender,age,smoking history and SBP were the risk factors for PWV-ES (P <C0. 05).

Conclusion For controlling blood pressure,attention should be paid to these factors and adjust the treatment

plan in order to further improve arterial elasticity and prognosis of patients.

[Key words] pulse wave analysis; hypertension;carotid arteries; pulse wave velocity-beginning of systo-

le; pulse wave velocity-end of systole

AR o M I AR 0 1) B8 T R A AR B L R
HuFZ MR TN S A L O i I A R A S B g O
Sk B0 ik ke B A Ak, L 0D 3 B A I A RE B A ARG L L
PR REN . B K B Cultrafast pulse wave ve-
locity , uf PWV) i A J& &1 X 29 3 ik it 48 3 o 3 47 46
T ) A0 TR P AR R S A 5 R T o A A TR A
91 )y Ik Jok L I8 A% 35 R B 3 R ke iz e £ 3 S ik R A 1
TR, Bl UE S 0T R 0 M L A 90 %) DRI T
R LR A Ay o I I A 5 B T EL B R R YL R e
TR 1 T ARG , 5 ) 4F il R BE AE — o B L g
WG . WS R B, & I 5 K 0 1 5 R 2 A A —
SE M SEPES L SR 76 I R 52 8% b & R, — 6 1 R
Fa ] R e 1 R 00 R R 39 sl Bk bk 4R IR A% R AT A
FRTERE R K o e ARWE S 5R H ufPWV R 45
oA A ] R G 1 v I R B 5 sl ik kR O AL S R
JEE B2 PR 2R Sy Bl KOS R R Ak B LW 2 W TR T
PEALARE » LA D 00 1 A8 5 R ) R AR O 0 R E Y
P ARE T,

1 BEME5RH%
1.1 — &%

VRN 2018 4E 3 J & 2018 4F 12 A A hiz 19
137 {91 35 1R HR 3 M F SR X 4 . AW AKRYE : (1) I PR
12 R I 5 (2) 4 9 e 25 ) 0 WS4 e/ T 140
mm Hg, &5k E/NF 90 mm Hg., HEFRFRE B4 .H
Oy AR Ak R S L . 137 R R 63 ], &
74 ) AEE 32~85 %, 1 (62.054+11.70) %, ARHF
R EZAEMERE, L@ EECHEZE RS

GRS
1.2 7%
1.2.1 L&

Wl SuperSonic Imagine AixPlorer # 7 2 Wr
8RR AR 2~10 MHz, &4 K Carotid, P &
ufPWV A,

1.2.2 ufPWV &

AR AN RN, U5 HO5 78 4 2 5 0 R, R
W #i2h bk Se 17 A A, B g RR R A2
R Z % RN, REUHE ofPWV SR AR
3 B4Rk 5 U 3h KK b 1 de R U0 TP AT DR R R
SLARAE L k45 BE BE B Xk, 3 BROAH X7 B X

B CROREHE S8 B 8 R T 1 em) , W8 32 303 B5f 1 R 0
TRIFHRLARE 5 s BRGE H S A I Wi 4 L 300 ok 9 e A%
53 JE (pulse wave velocity-beginning of systole,
PWV-BS) it 48 A 3 Bk 3 4% 2 3 (pulse wave ve-
locity-end of systole, PWV-ES) , 315 IfiL 4 BE ik 8 I
el g, R K& EAY G N PR, Dk
PWV-BS Jt PWV-ES JlI{{ 1) )7 22 A<<1.0 m/s ™, %
MERAVE A 3 B0, WK 1,

B 1 1S EREBELAZMBENEKERB G TEE

1.2.3 TRk &F GRS ATF

PRSI AR B LR BMIL W AR S AE B 40 1)
ft) 25 18 14 (fasting plasma glucose, FPG) K% & ig
% H (low-density lipoprotein, LDL) , W 45 JE (systolic
blood pressure, SBP) J& #F 7 J& (diastolic blood pres-
sure, DBP) .
1.2.4 44

LI PWV-BS fil PWV-ES ¥ {8 . 7 N ik
PWV-BS 4. & PWV-BS 41 } it PWV-ES 41. &%
PWV-ES 4,
1.3 s%itsam

R SPSS23. 0 1A #E 47 B 43, 1k B9 ORE L
x s Fon SR M ST REAS ¢ K36 5 1T 5050 R LU
Bl E R RN BRI X KK A SR T £ 0T
B A 34, L P <<0. 05 R 25 547 Gi it
2 % g
2.1 1K PWV-BS 2840 & PWV-BS 41— fix %4k 4z

& PWV-BS 414E# .BMI.LDL & SBP ¥ & & T
K PWV-BSH . 2% A4 it# 5 X (P<<0.05), W4l
PRGN B R E AR FPG K& DBP iR, 22 %6
GiiteEE X (P>0.05), 1L 1.,



FTREF 2021 F 2 A% 50 6% 44 607
x1 &k PWV-BS 15 PWV-BS H—#% B # L& x4 PWV-ES®EmMEAZK S TE T D
RPWV-BS4]l @ PWV-BS#4 T H B B P i TR t P

TiH X/t P

(n=172) (n=65) e 1.031 0. 280 0.235 4,397 <20. 001
B/ 4cn/n) 36/36 38/27 0.985  0.321 Ek 0.061 0. 388 0.010 6.413 <0. 001
SRR (s ) 58.49+11. 28 66.007-10.94  —3.950 <<0.001 MR 1,466 0. 400 0.245 5.981 <20. 001
B (rts,m) 1.65+0. 08 1.644-0.07 1.070  0.286 SBP 0.052 0.278 0.278 4,743 <<0. 001
(s .k 67.14+10.41  68.884+9.27  —1.039  0.301
BMI(z +s.kg/m) 24.53+2.72 25. 622,53 —2.424  0.017 3 it it
AN ) & & 3182 0.0m U IR I D £ 5 R L 00 £ 30 K 309 A
FPG(z %5 ,mmol/1.) 5.40+1.89 5.414+1.53 —0.027  0.978 AR B By SRS B, B3k A 1 BF 5 55 01 L %5 3 bk ik P
LDL(x %5 ,mmol/L) 3.03=£0. 68 3.37%£0.67 —2.899  0.004 /L'Z%TE'FEE 'QE[LHE% Eﬁ? EI"J PFH j@@u.u . fﬂ llkrh W(i lﬁ?
SBP(x+s,mm Hg) 126.68+11.12  130.26+7.97 —2.147  0.034 Tﬂf EF' ﬁI_ LI_ — i ?; ﬁ?ﬂ E ﬁ? (SBP<<140 mm Hg ,
DBP(z &5 ,mm Hg) 72.53+11.11 73.10£10.91  —0.308  0.759

2.2 K PWV-ES %453 PWV-ES 41— f& F A b4k
5 PWV-ES 4] 4F #% . & 5 . BMI. W 00 52 A %K.
LDL K& SBP Bl & Tk PWV-ES 4.2 B A 4 it 2
E (P <C0.05), P4l . & & .FPG & DBP L
B, ZERIGIH R X (P>0.05), L3k 2,
x2 K PWV-ES#AEE PWV-ES A— iR Z# L&

R PWV-ES4l & PWV-ES4]
i H 1/t P
(n=69) (n=68)

B/ Zcn/n) 35/34 39/29 0. 606 0.436
AR s ) 57.12+12. 49 67.06+8. 31 —5.479  <<0.001
B ts.m) 1. 65+0.07 1. 640,08 0.132 0. 895
1A (x+s5 . ke) 66.22+10. 28 69. 7449, 22 —2.106 0.037
BMI( s . kg/m) 24, 362. 89 25. 7442, 26 —3.120 0. 002
WA sl N God 17 50 32,762 <<0.001
FPG(x s, ,mmol/L)  5.2841.73 5.5341.72 —0.834 0. 406
LDL(z+s,mmol/L) 29740, 66 3.4240. 66 —4.027  <<0.001
SBP(x+s.mm Hg)  124.43410.51  132.38+7.32 —5.127  <<0.001
DBPCr+s,mm Hg)  72.90411.19 72.71210. 84 0.102 0.919

2.3 PWV-BS 5 PWV-ES # &£ B % 47
Z 0% 4 53 B 43 5 L PWV-BS.PWV-ES 2}y
PRI i, DAPE )L 4F 8. B s 1R B BMIL, W4 58
FPG.LDL.SBP.DBP i H 7% & # 17 £ Jui% 2 Inl H 43
Br, 45 5 R 0 PWV-BS 4 15 B R 260 4 1% L % 44
(P <C0.05), 0 PWV-ES #1& K K & Ak 51 4R
4 W AR S T SBP(P <0, 05), L3 3.4,
x3 PWV-BS &M E & # % st B3 55 #7

T H B B FRifEiR t P
AF 0.033 0. 305 0.009 3.704 <<0. 001
WAREE 0. 456 0.179 0.210 2.170 <0. 001

DBP<C90 mm Hg) 9 Ji & 1 5 1L R 95 £ 25 35 2 ik ik
T A T 3 P AT 4 R E v 1 KO . AR B S B LA
B IOk kR8I A 5 R A 2 (B Sk B R BB AE o s 4 o
R4, & PWV-BS 41 14 # .BMI, LDL J& SBP 5
TAE PWV-BS 41, & PWV-ES 2 4E % . #& 8 . BMI, )
A6 52 N LDL & SBP & FAIK PWV-ES 41, it X AJ g
SR TR R BT LA PN R R R IR G, A
S5 R A B 5T Rk BLAE Kk L A I I T
B R E  BMLL 2 3 KR S T S
A B Bl K bk B B % 5 % F (brachial-ankle pulse
wave velocity, baPW V) B =5 —E ik,

=R K, AR &K PWV-ES 5 PWV-
BS 1 Ay PR L 2 0 % 7 0l 45 ) R A 18 B R L 4R
4 FI 40 s 2w PWV-ES #il 5 PWV-BS (1) 5% i
F o3 5k il U ] R R S Ik bk 4 D 1% S BE Y BF 5T
AR 2 v K AL T S R 2 — 4
R—3, B A B0, 2 ko g RE B AR b,
7 M JE 2 F P S MG o, 4 BE R A T A AL A RE AR R,
JIGE 7 P AR 20k i 8 39 U ARG L T AT S K
W A% T . TR 51 R AR 1 A RN R A
T RHR 2 AT 3 g 2 Ik A i 45 A 4 3R, i s bk s A i 4k
e aB il 7 | I E 1 o NN R - g e o g 2
PTG N ) 0 Q8 NS 7oA o) | B AR b 1 =2 N
S B D T B R R

UEAh Lh PWV-ES 1 8 PR A8 &t #E 47 50 87 16 & 30
B 1A i AR ATR 2 A e 246 R4 i) S s 3 A R
Ik 8 D0 A 5 R TR A s PR R Lk B IE B T Bl
I 2 2845 3 78 43 B 45 1 AL s 1l HOR S AR B A5 02 &
kDAL FHEER P E R EZ — 4 ATO &9 %
o SR IR R D0 A AR R R L 4 R R
HfE R R R AR IT 45 9. R Il R AR AT 5 G 9 R
W FE 1 I 40 e 38 v, 300 A N R 2 B, R I
TURL, B HR SR 4000 FIr 380 ) I 457 B 35 ) i A 580 4 Ok



608

IR 3 AT R AR A 2 415 5 v 20 B ok Ik R i A% S R 1Y) R
FE L AR R S — R N R v BE S 5 Atk
ZIA)3z Bl > 5T, WA IR (] B M R K A
AT 56 FR , FL2h B S BRI A% S B e

AWFK PWV-ES Fl PWV-BS 50l 43 240 5F 5%
i S5 R AT — € AR L BB A — 5 1Y 22 5, X
A RE S IX A 52 A& A () TR SR R R A RO A ] B
. PWV-ES W[4 PWV-BS H 5 52 ¥ i, i fig R
it S5z e 2 o AR A P R R L X fE ZHU A iR 2
BAIESE KB PWV-ES 85 3l ik N B (carotid inti-
ma-media thickness, cIMT) 2 PWV-BS 2 #] 31t 3
TS0 &3 i T

25 LA D kM v AL AR BRI o T 4 o) R
U AT i U T LA s L S L W T B A i A
PRUZR S Bk B ok s v 1 728 Ak 6 320380 148
ETIT AL B2 7 7 58 B 11 b 26 58 S ik RE AL AR
JE i — 20 A, DT B0E TS
&% Lk
(1] W 2E8E A, P A L 55, S 3T U1 3 91 A% B
R 00 KA I AG B A VA A TR) 4% 31 s ofL T A
RS KFRPEL]/CD . A B 2l A 4435 (L 1
) ,2018,15(9) :679-685.
POLAK J F,O'LEARY D H. Carotid intima-
media thickness as surrogate for and predictor
of CVD[J]. Glob Heart,2016,11(3):295-312.
T T 5t G F L. A TR AR 5T iR R AR I R
ML KV 55 T BR Sl JkObk 8 i A% 5 R B B
I HE A8 B AR DG LT ], A il R 2% 7L 2019,
27(6):530-535.
2 A IR TR B A IR A R O I
R Al R GE 2538 [J/CD . b [ BE 24 i I 44 3
(HLF ) . 2020,12(7) : 33-40.
PAFFER S,PAFFER M, PAFFER P, et al. Pulse

[2]

[3]

[4]

[5]
wave velocity as a marker of arterial stiffness:
assessment in clinical practice at a private hy-
pertension clinic in 375 patients over a period of
1 year[J]. Am Heart ],2020,229:166.

R B A A A R B R T A
At BRE s N S50 I A5 5 ) 8 N AR 5GP R

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

FTREF 2021 F 2 A% 50465 48

(V). AR WEIE 45 B2 22 B . 2020, 4 (18) ¢ 118-
120.

5K, B L 28 MG . 3 A I M e 1l He B L
78 S e o R R 5l DK A i A S RE R S e [ .
[ AF AR 2, 2018, 38(10) £ 2317-2320.

B A TEBR, E S, S5 R 1) 22 S5 0k 8 B 3 ok
AL 5 I e B PR R DG ) 5 ) I
FE[17]. EIRPE 2 ,2020,49(16) : 2642-2645.

R R TR IR B L A R A DK D R R
VAl AF 0% AH O 251 20 Jik s 5 18 1Y 1 AN 1 S
Py Jok e xk e g 2 o 0. v 0 R B o R AR R
#,2020,31(3):167-170.

2R B R B AL H R DAl WO X 3l bk i
SHVE S I B BIE SR SR LT ], BEXERG A . 2018, 17
(3):319-324.

SCHMIDT K M T, HANSEN K M, JOHN-
SON A L, et al. Longitudinal effects of ciga-
rette smoking and smoking cessation on aortic
wave reflections, pulse wave velocity, and ca-
rotid artery distensibility[J]. ] Am Heart As-
s0c,2019,8(24) :e013939.

L R M R AR R AE RS 4 B Bl ik
ok A A AL B9 S AR T ST 1. S5 O Ml i I, A7 5 4%
#,2020,28(9) :66-71.

ATO D, SAWAYAMA T. Factors associated
with high brachial-ankle pulse wave velocity in
non-hypertensive and appropriately treated hy-
pertensive patients with atherosclerotic risk
factors[J]. Vasc Health Risk Manag,2017,13:
383-392.

L ENUK, A R NG IR R VAR
AR B Ik A2 8 5 S L A P T R B AR O
M P ER L) ] R R K A 22 i, 2018, 47 (7))
612-616.

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, 2018, 29 (3):
1507-1517.

(Wi fs B #1:2020-05-08 &[] H 1 :2020-11-02)



