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The Relationship between the Pulse Wave Velocity(PWV) and the Left Ventricular Geometry
- A Community-Based Cross-Sectional Study -

Jinho Shin, MD', Je Lee, MD', Heon Kil Lim, MD',
Bang Hun Lee, MD', Mi Kyung Kim, PhD* and Bo Youl Choi, MD*
! Cardiology Division, Internal Medicine, *Preventive Medicine, Hanyang University College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives : Arterial compliance is a well-known factor affecting the left ventricular structure
and function. Pulse wave velocity (PWV) is a reliable indicator of arterial compliance. To elucidate the role of
arterial stiffness on the geometric adaptation of LV, the relationship between the pulse wave velocity and geo-
metric patterns of the LV were investigated in subject living in a rural area of Korea. Subjects and Methods : The
brachial-ankle pulse wave velocity (baPWV) and echocardiographic indices, i.e. left ventricular mass index (LVMI),
relative wall thickness (RWT), were measured in 217 (59 hypertensive, 158 normotensive, and age of 57.7+12.8
(21-86)) subjects. The relationship between the baPWV and RWT was analyzed according to the presence of
LVH, which was defined by >52.0 ¢/m*’. Group I was defined as having a RWT<0.35 and group Il as a RWT>
0.35. Results : In a multiple regression model for the relative wall thickness, the stroke volume (/4=-0.261),
PWVright (8=0.177), total peripheral resistance (/4=0.227), abdominal circumference (8=0.317) and body
mass index (8=-0.214) were found to be independent determinants (R*=0.265, SEE=0.043, constant=0.258
+0.043, p=0.0001). In subjects without LVH, those in group II (n=42) were older (59.3113.4 vs. 52.0£13.0,
p=0.005) and had a higher meanPWV (1590.7 +407.3 vs. 1711.3£407.3 cm/sec, p=0.02) than those in group
[ (n=65). In subjects with LVH, those in group Il (n=66) were older (62.5%10.9 vs. 57.5+11.4, p=0.03) and
had a higher meanPWV (1623.7 =385.3 vs. 1488.5+266.3 cm/sec, p=0.03) than those in group I (n=44). In
group I, the total peripheral resistance was higher (1858.7 +447.7 vs. 1608.0* 347.4 dynes-sec-cm™, p=0.0001)
and the stroke volume lower (67.0£14.2 vs. 79.4£15.7 ml, p=0.0001) than in group 1. Conclusion : Pulse
wave velocity is independently associated with the concentric geometry of the left ventricle in the rural Korean
population used in this study. (Korean Circulation ] 2005;35:683—689)
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Table 1. Univariate predictors of brachial-ankle pulse wave velocity,
relative wall thickness of left ventricle, and left ventricular mass
index

v YT

R P R P R P
Age (year) 055 0.01 026 0.01 020 0.01
Sex -0.02 NS 0.01 NS <0.05 NS
Body mass index (kg/m?) -0.20 0.01 -0.11 NS 0.27 0.01
Abdominal 000 NS 0.04 NS 028 0.01

circumference (cm)

Systolic blood pressure  0.54 0.01 0.20 0.01 0.32 0.01
(mmHg)

Diastolic blood 0.25 0.01 0.0 NS 0.22 0.01
pressure (mmHg)

Pulse pressure (mmHg) 0.29 0.01 0.16 <0.05 0.27 0.01

Heart rate 0.37 001 0.0 NS -0.12Z NS

(beat per minute)

TPR (dynes-sec-cm™) 0.11 NS 042 0.01 -0.19 0.01
Stroke volume (mL) -0.19 0.01 -043 0.01 043 0.01
Mean baPWV (cm/sec) - - 0.28 0.01 0.16 0.05
RWT 0.28 0.01 - - 0.28 0.01
LV mass index (g/m*’)  0.16 0.05 0.28 0.01 - -

BaPWV: brachial-ankle PWV, LV: left ventricular, NS: not signifi-
cant, R pearson correlation coefficient, TPR: total peripheral resist-
ance
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Fig. 1. The relationship between relative wall thickness of left ventri-
cle and pulse wave velocity. baPWV: brachial-ankle pulse wave velocity.
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Table 2. Stepwise multiple linear regression model for relative wall
thickness of left ventricle

—

R square SEE P

Predictors

For all subjects (n=217)
1. Model including baPWV

SV, mean baPWV', TPR, AC, BMI  0.293  0.043 0.0001
2. Model not including baPWV
SV, Age*, TPR, AC 0.277  0.043 0.0001
For subjects with LVH (n=109)
SV, height 0.381  0.040 0.0001
For subjects without LVH (n=108)
SV, height, mean baPWV*, HR 0.420 0.037 0.0001

A final predictive model was derived by stepwise linear regression
analysis. After age was forced into the model, the following candidate
independent variables were assessed: sex, body-mass index (BMI),
height, weight, body mass index, abdominal circumference, systolic
blood pressure, diastolic blood pressure, pulse pressure, heart rate,
stroke volume, total peripheral resistance, mean brachial-ankle pulse
wave velocity. Only those variables with p of <0.05 were included
in the final fitted model. The final model R? for the total subjects
was 29.3% and baPWV replaced age (*) which was independent
variable in the the model without baPWV. Mean baPWV (1) was
independent determinant for all subjects and for the subjects with-
out LVH. SEE: standard errors of the estimate, SV: stroke volume,
baPWV: brachial-ankle pulse wave velocity, TPR: total peripheral
resistance, AC: abdominal circumference, HR: heart rate, LVH:
left ventricular hypertrophy

Table 3. The comparison between group I (RWT <0.35) and group
11 (RWT>0.35)

RWT<0.35 RWT>0.35 .
(n=109) (n=108) .
Age 54.2+12.6 61.2£12.0 0.0001
Male/female 52/51 49/59 0.81
Body mass index (kg/mz) 243%33 233%3.1 0.01
Abdominal 85.71+9.1 85.51+9.2 0.86
circumference (cm)

Systolic BP (mmHg) 121.8+t13.2 126.2£18.0 0.04
Diastolic BP (mmHg) 80.7£9.1 81.6+10.0 048
Pulse pressure (mmHg) 40.6+9.4 439*13.7 0.04
Heart rate (bpm) 62.2+10.7 6541100 0.02
LV mass index (¢/m>") 50.6E11.7 55.6*£143 0.005

baPWV right 1436.5£300.8 1609.0£403.1 0.0005
baPWV left 1454.3+322.4 1612.84+390.6 0.001
baPWVmean 1445.4+308.2 1610.9+392.8 0.001
BaPWVmean- 1500.2£266.0 1555.6*£330.7 0.17

age adjusted
Stroke volume (mL) 79.4+15.7 67.0t14.2  0.0001
TPR (dynes-sec-cm™) 1608.01£347.4 1858.7£447.7 0.0001
RWT: relative wall thickness, BP: blood pressure, LV: left ventricular,

baPWV: brachial-ankle pulse wave velocity, TPR: total peripheral
resistance. *: p by student’s t-test
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Fig. 2. The relationship between left ventricular mass index and pulse
wave velocity. baPWV: brachial-ankle pulse wave velocity.
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Table 4. The comparison between group I (RWT<0.35) and group Il (RWT>0.35) according to left ventricular mass index

LV mass index <52 g/m*’ LV mass index>52 g/m*’

RWT<0.35 (n=65) RWT>0.35 (n=42) RWT<0.35 (n=44) RWT>0.35 (n=66)
Age 52.0+13.0 593+134" 575114 62.5+10.9*
Male/female 32/33 22/20 20/24 27/39
Body mass index (kg/m?) 23.8%3.5 21.8+2.8"T 252%+30 24.2£3.0
Abdominal circumference (cm) 84.4£9.5 81.8£9.4 87.71%8.1 87.8£8.4
Systolic BP (mmHg) 119.3£12.6 121.6£17.0 1254+13.4 129.1+18.1
Diastolic BP (mmHg) 79.6£9.0 78.5t8.8 82.31+9.2 83.610.3
Pulse pressure (mmHg) 389+9.1 414+12.9 431194 45.5+14.0
Heart rate (bpm) 62.3+11.1 66.3110.8 62.0£10.1 64.81£9.6
LV mass index (g/m?7) 425%6.5 425%5.8 62.4£10.1 64.819.6
Relative wall thickness 0.31+0.03 0.39+0.03 " 0.32£0.03 0.40+0.047
baPWV right 1407.7£312.5 1583.2£413.3* 1479.1+280.7 1625.5+398.8*
baPWV left 1424.9+357.0 1598.2 =405.5* 1497.9+260.9 1622.0+383.8*
baPWVmean 1416.3£332.4 1590.7 £407.3* 1488.5+266.3 1623.7+385.3*
baPWVmean-age adjusted 1506.1£280.9 1566.1+£332.2 1491.6£245.3 1548.9+332.2
Stroke Volume (mL) 74.6+13.8 5891117 86.515.8 721+1357
TPR (dynes-sec-cm™) 1675.1+343.7 1996.9+454.91 1508.9+332.5 4234+5217

baPWV: brachial-ankle pulse wave velocity, BP: blood pressure, LV: left ventricular, RWT: relative wall thickness, TPR: total peripheral

resistance, *: p<0.05, T: p<0.01, student’s t-test

2200
> 1 RWT<0.35 .\ "
8 EX RWT>0.35
2 1800
0
>
g
29
S < 1600
3 €
0L
~
=
9
ks 1200
<
3]
|
o

LV mass index<52 g/m27 LV mass index>52 g/m27

Fig. 3. The pulse wave velocity according to the groups categorized
by relative wall thickness. Mean baPWV is higher in group II (RWT>
0.35) than group I (RWT=<0.35) regardless of the presence of left
ventricular hypertrophy. RWT: relative wall thickness, baPWV: bra-
chial ankle pulse wave velocity, LV: left ventricular. *: p<0.05.
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