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ABSTRACT

Background and Objectives : Arterial stiffness and wave reflections increase with advancing age, and the systolic
and pulse pressures are elevated. These changes in aortic stiffness and pulse wave velocity with aging may change
the cardiac function. The diastolic function of the left ventricle declines with aging even in normal healthy subjects
too. This investigation was designed to assess the correlations between the left ventricular diastolic function and
arterial stiffness with using echocardiography including doppler tissue imaging (DTI) and an applanation tono-
meter. Subjects and Methods : The subjects were 100 healthy volunteers who had normal left ventricular systolic
function and no major cardiovascular risk factors such as hypertension, hypercholesterolemia, diabetes, obesity and
smoking. The left ventricular diastolic function was assessed with the mitral inflow indexes and DTI, and the
pulmonary venous return was measured by echocardiography. The central aorta blood pressure, the augmenta-
tion index (Alx) and the pulse wave velocity (PWV) were evaluated by using an applanation tonometer (Sphygmo-
CoR system). Results : With advancing age, the left mitral E/A ratio decreased (r=-.738, p<0.05) and the DTI
early/late diastolic velocity (E’/A’) ratio decreased (r=-.759, p<0.05), which showed a significant change of the
left ventricular diastolic function. The Aix (r=.406, p<0.05) and PWV (r=.614, p<0.05) increased with aging.
The PWV correlated significantly with the E/A ratio (r=-.593, p<0.05) and the E’/A’ ratio (r=-.559, p<0.05).
Conclusion : This study showed that increases of the large conduit vessel stiffness with aging are associated with
a decline of the left ventricular diastolic function in healthy subjects. (Korean Circulation J 2006;36:393—399)
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Table 1. Basic characteristics of subjects

20-29 years (n=20) 30-39 years (n=20) 40-49 years (n=20) 50-59 years (n=20) 60-69 years (n=20) P

Number 20 20 20 20 20

Male (%) 50 50 50 50 50

Mean age(years) 259*74 351+29 435+1.9 54.6+2.7 64.2£t2.5 0.00
BMI (kg/m?) 21.9£2.3 22.8+2.1 228+ 1.1 23.0£2.0 24.0£0.8 NS
SBP (mmHg) 120.7£17.3 115.0£13.9 127.4+14.2 127.4£17.8 132.7*=11.6 NS
DBP (mmHg) 70.8+12.1 70.8+11.6 80.8£9.6 83.4+11.7 82.0£10.7 NS
Heart rate 65.5+12.5 69.8+14.1 68.0£10.7 63.8£17.9 70.9*11.8 NS
PP (mmHg) 4781119 45.15+10.7 46.5+9.6 43.9+13.3 50.7+9.4 NS
Total cholesterol (mg/dL) 162.2+18.8 173.8+t19.6 178.6 £ 16.7 1799+ 16.8 182.1+16.8 NS

SBP: systolic blood pressure, DBP: diastolic blood pressure, PP: pulse pressure, NS: not significant, BMI: body mass index, NS: not significant

Table 2. Echocardiographic parameters in subjects
20-29 years (n=20)  30-39 years (n=20) 40-49 years (n=20) 50-59 years (n=20) 60-69 years (n=20) P

LVEF (%) 65.6+4.4 66.45+4.9 63.914.1 64539 64.13£5.6 NS
IVST (mm) 83+1.7 85*1.3 8.6X1.8 9.2*1.7 9.1£1.7 0.03
PWT (mm) 8.0x1.6 81x1.3 82*1.6 85*13 8.7£1.6 0.05
E (cm/sec) 88.8+13.9 83.1%£16.0 76.4+13.5 73.6£14.3 64.0£16.9 0.00
A (cm/sec) 53.5+11.6 60.61+11.0 62.7E£11.6 73.3+£10.1 77.81+12.9 0.00
E/A 1.70£0.29 1.41+0.34 1.23+0.19 1.00+0.24 0.93+0.22 0.00
DT (msec) 151.2%21.1 148.2*£19.2 164.5+£17.3 178.2+21.3 199.2£32.5 0.02
IVRT (msec) 65.11+9.2 67.218.3 71.6%+7.6 1151178 82.1+£7.2 0.04
E’ (cm/sec) 149+24 14.6+2.1 124=x2.6 9.7£2.0 93%1.7 0.00
A’ (cm/sec) 8.49+1.9 9.23+1.92 10.61+2.01 10.73£2.73 11.54%2.20 0.00
E/A 1.82+0.43 1.63+0.34 1.18+0.20 0.94+0.23 0.81+0.15 0.00
E/E 6.13%£1.51 5.82+1.47 6.39*1.70 7.84£2.37 7.06+2.23 0.04

LVEEF: left ventricular ejection fraction, IVST: interventricular septal thickness, PWT: posterior wall thickness, E! early rapid filling wave, A: filling
wave due to atrial contraction, DT: deceleration time, IVRT: isovolumetric relation time, E’: early diastolic annulus velocity, A’: late diastolic
annulus velocity, NS: not significant
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Fig. 1. Mitral E/A ratio and E’/A’ ratio by echocardiography with age
in the 100 healthy subjects. E: early rapid filling wave, A: filling wave
due to atrial contraction, E’: early diastolic annulus velocity, A’ late
diastolic annulus velocity.

Table 3. Pulse wave analysis and pulse wave velocity in subjects

e fFoRt 29 AduaA(r=-.314, p0.05)E Ett

-

LA
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olel Ao FaA B 715 Hste ATk Wt
st o 2 AaAs 2e0c) & AolA Sphyg-
mocor AJAELS o] gale] ZAF Alxs QZ5Wol|A] tono-
olgslo] AUt IS o galo] FAdEHgt
e 2Hsla, 27] $27] o} 7] 557 orfe &
Qxte} wiote] njS wiRg s FARE gro & el Heh o
2hA] A Bt olujel @ZEuo] winbHeed] o]
of whet QgkS WA Er) Alxds FARIGAE AE, yo,
A1, Bo] 2hgshz oFE] whet Qakg W=y’ 1 o
oA Alge] o]z} 2agt JFkS nH Aog welrh
Alxe A 02 Jido] 2jo|7} QA EEE| o] Algke] 2}
o] wjel Aoz BAo] H glon Ao ue}t adE
wo] Zo|7} th2 Zog F23 4 gl ARE 2 7o)
Aol A 20T} 60th7Ee] Aol B 2}0](167.8 cm vs,
159.8 cm, p<0.05)7F AT}, Alxi= AJEHES7}E LW Alx
o] 37 ZAEoY HEzos AukEs 75 58 803/

meters

[e)

o

20-29 years (n=20) 30-39 years (n=20)

40-49 years (n=20)

50-59 years (n=20) 60-69 years (n=20) p

Central SBP (mmHg) 1029+12.4 102.1+11.8
Central DBP (mmHg) 71.8t11.8 71.8+12.0
Central PP (mmHg) 30.7t6.3 30.3£5.6

Alx (%) 7.0£5.4 18.1+13.6
Alx75 (%) 1.6E6.5 13.8+10.2
PWV (m/sec) 5.58+0.96 5.63+1.16

116.0+13.2 119.0+15.1 121.6%+12.6 0.00
81.7%+9.8 84.4+11.8 83.2%+10.6 0.00
343%6.8 34.6+8.7 38.4+7.8 0.01
22.8%15.2 24.1+114 251£19.0 0.00
18.6+12.7 22.8+9.1 245%+152 0.00
6.661+1.09 7.32+0.88 8.5+2.36 0.00

SBP: systolic blood pressure, DBP: diastolic blood pressure, PP: pulse pressure, Aix: augmentation index, AIx75: augmentation index adjusted

for 75beat/minuate, PWV: pulse wave velocity
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Fig. 2. Augmentation index and pulse wave velocity with age in the
100 healthy subjects. Aix: augmentation index, PWV: pulse wave ve-
locity.

Table 4. Correlations coefficients of augmentation index and pulse
wave velocity with various echocardiographic parameters

Al% PWV
E/A -210* -5931
IVRT -.026 10
E/A -3141 =559 T
E/E’ -205* 154

Al augmentation index, PWV: pulse wave velocity, E: early rapid
filling wave, A: filling wave due to atrial contraction, E’: early diastolic
annulus velocity, A’: late diastolic annulus velocity, IVRT: isovolu-
metric relaxatim time. *: p<0.5, T p<0.05
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Fig. 3. Correlations between E/A ratio and pulse wave velocity, aug-
mentation index in the 100 healthy subjects. Aix: augmentation index,
PWV: pulse wave velocity, E: early rapid filling wave, A filling wave
due to atrial contraction.
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Fig. 4. Correlations between E’/A’ ratio and pulse wave velocity, aug-
mentation index in the 100 healthy subjects. Aix: augmentation index,
PWV: pulse wave velocity, E’: early diastolic annulus velocity, A’:
late diastolic annulus velocity.
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