ORIGINAL ARTICLE ISSN 1738-5520

Korean Circulation J 2005,35: 525-532 (© 2005, The Korean Society of Circulation

F| 371 o

r iy
N

Increased Aortic Stiffness is Associated with Increased Left Ventricular
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ABSTRACT

Background and Objectives : Stiffening of the aorta is a potential risk factor for increased cardiovascular morbi-
dity and mortality. Increased aortic stiffness can be associated with an increased left ventricular (LV) mass and
diastolic dysfunction. The aim of the study was to evaluate the relationship of the aortic stiffness to the LV hyper-
trophy (LVH) and diastolic dysfunction. Subjects and Methods : A total of 188 consecutive patients, without overt
cardiovascular disease or symptoms, were included. The LV mass and diastolic filling patterns were assessed. The
aortic strain and distensibility were indirectly obtained from the aortic diameters, using echocardiography and blood
pressure measurements. Results : Of the 188 patients (92 males, 54 & 14 years old), hypertension was found in
57 and diabetes in 29, with both found in 32 patients. The aortic strain (3.77 £2.42 vs. 5.13+4.27, p<0.001) and
distensibility (0.11£0.09 vs. 0.22+0.21, p<0.001) were significantly lower, but the LV mass index (112.5%39.2
vs. 87.8 1 19.0 gm/m?, p<0.001) higher, in the hypertensive compared to normotensive patients. Also, the aortic
strain (3.07 +2.42 vs. 5.18 =4.01, p<0.001) and distensibility (0.10%0.12 vs. 0.21 +0.20, p<0.001) were lower in
patients with LVH. The E/E’ ratio was higher in the hypertensive patients (10.9+5.0 vs. 8.1 3.1, p<0.001) and
in those with LVH (10.8 =5.6 vs. 8.4 3.2, p<0.001). In a multivariate analysis, the parameters closely related with
aortic strain were age (standardized coefficient 4 =-0.240, p=0.001), LV mass index ( #=-0.158, p=0.025) and
IVRT (/=-0.155, p=0.035). The parameters significantly related with aortic distensibility were age ( 3=-0.344,
p<0.001) and LV mass index ( #=-0.224, p=0.001). Conclusion : Increased aortic stiffness is associated with an
increased LV mass and diastolic abnormality. (Korean Circulation ] 2005;35:525—532)
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Table 1. Baseline characteristics

Characteristics
Female sex (%) 96 (51%)
Age (years) 54114 (16-81)
Height (cm) 162.0£8.9
Weight (kg) 63.5110.3
BSA (m?) 1.69£0.17
Risk factor
Hypertension 53 (28%)
Diabetes 61 (32%)
Hypercholesterolemia (>200 mg/dL) 63 (34%)
2D echocardiographic data
LVID systolic (mm) 30.2£5.0
LVID diastolic (mm) 48.1+5.3
IVS thickness (mm) 9.7+2.0
LVPW thickness (mm) 9.5+1.8
LV ejection fraction (%) 63.1+£5.0
LA size (mm) 36.614.6
LV mass (gm) 163.7£54.2
Ascending aorta, systolic (mm) 32.5+42
Ascending aorta, diastolic (mm) 31.2+4.5
Doppler data
Mitral E velocity (cm/sec) 74.1+18.3
Mitral A velocity (cm/sec) 7541212
Deceleration time (msec) 227.61+473
Mitral annulus E velocity (cm/sec) 9.5+3.5
Mitral annulus A velocity (cm/sec) 10.7£2.3
IVRT (msec) 98.5+17.3

Byung—Hyun Rhee, et al : Aortic Stiffness and LV Mass 527

© 2015 HolA| gtort, A velocity 2] ¢ o A UEt
Wi, E’velocitys © @A YERGCSH E/E'H] IA] 1L
oAl S7HE QAL = E3tol| A ZH5AITHdeceleration
Holz| ekgton), 54 o] AxHisovo-

L.
AR
time)2 2}o|&

Table 2. Echocardiographic findings according to presence of hyper-
tension

Characteristic Hy;()relr:tzt;s)lon (io:rllt ;(;1) p
Age 57+13 52£14 <0.05
Female sex 29 (55%) 67 (50%) NS
Risk factor
Diabetes 21 (40%) 40 (30%) NS
Hypercholesterolemia 14 (26%) 49 (36%) NS
(>200 mg/dL)
2D echocardiographic data
LVID systolic (mm) 32.0%5.1 29.4+4.7 <0.05
LVID diastolic (mm) 495+5.0 475153 <0.05
IVS thickness (mm) 10.7£2.3 9.3+1.7 <0.01
LVPW thickness (mm) 104+2.1 9.0+1.5 <0.01
LV ejection fraction (%) 61.7%+5.0 63.6+4.8 <0.05

LA size (mm)
LV mass (gm)

38.2+48 36.0t44 <0.01
189.6+65.6 148.2£36.7 <0.01

LV mass index (gm/m?) 112.5+39.2 87.8£19.0 <0.01

Ascending aorta, systolic 333+£39 32.2%£43 NS
(mm)

Ascending aorta, diastolic 32.1£4.0 30.8+4.6 NS
(mm)

Ascending aortic strain (%) 3.77£2.42  5.13£4.27 <0.05

Ascending aortic 0.11+0.09  0.22+£0.21 <0.01
distensibility (cm?/dyn)

Doppler data
Mitral E velocity (cm/sec) 76.3+£20.2 73.3%£17.5 NS
Mitral A velocity (cm/sec)  81.3%+19.1  73.1£21.6 <0.05

2293*44.2 2269%48.7 NS

Deceleration time (msec)

Mitral annulus E’ velocity 8.1%3.3 10.0£3.4 <0.01
(cm/sec)

Mitral annulus A’ velocity ~ 10.0£2.3 11.0x2.5 <0.01
(cm/sec)

IVRT (msec) 103.0+13.5  96.8*18.3 <0.05

E/A ratio 0.98+0.29 1.08+0.43 NS

E/E’ ratio 10.9£5.0 8.1%+3.1 <0.01

BSA! body surface area, LVID: left ventricular internal dimension,
IVS: interventricular septum, LVPW: left ventricular posterior
wall, IVRT: isovolumetric relaxation time, LV: left ventricular, LA:
left atrium

LVID: left ventricular internal dimension, IVS! interventricular sep-
tum, LVPW: left ventricular posterior wall, IVRT: isovolumetric
relaxation time, ns: not significant, LV: left ventricular, LA: left
atrium
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Fig. 1. Ascending aortic strain (A) and distensibility (B) according to hypertension classification by JNC 7 criteria. *: p<0.05, T: p<0.0L. versus

normal, as determined by a t-test. NS: not significant.
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Table 3. Comparison of echocardiographic data between hypertensive patients without medication and control

Characteristic

Hypertension without medication (n=21)

Control (n=135)

p
Age 57*15 52+ 14 NS
Female sex 13 (62%) 67 (50%) NS
Risk factor
Diabetes 5 (24%) 40 (30%) NS
Hypercholesterolemia (>200 mg/dL) 6 (29%) 49 (36%) NS
2D echocardiographic data
LVID systolic (mm) 32.2£t438 294147 <0.05
LVID diastolic (mm) 495145 475+t53 NS
IVS thickness (mm) 10.3x2.5 9.3+1.7 NS
LVPW thickness (mm) 10.0+2.1 9.0%x1.5 <0.05
LV ejection fraction (%) 61.9+t4.6 63.614.8 NS
LA size (mm) 38.7t4.1 36.0t4.4 <0.01
LV mass (gm) 185.4+60.3 148.2 £36.7 <0.01
LV mass index (gm/m?) 107.7 =40.5 87.8+19.0 <0.05
Ascending aorta, systolic (mm) 339%4.0 32.2£t43 NS
Ascending aorta, diastolic (mm) 32.51+43 30.81+4.6 NS
Ascending aortic strain (%) 4.331+2.88 5.13+£4.27 NS
Ascending aortic distensibility (cm’/dyn) 0.14%£0.10 0.22%0.21 <0.05
Doppler data
Mitral E velocity (cm/sec) 74.7122.9 73.3%+17.5 NS
Mitral A velocity (cm/sec) 79.61+16.8 73.1£21.6 NS
Deceleration time (msec) 226.1147.1 226.91+48.7 NS
Mitral annulus E’ velocity (cm/sec) 79+3.3 10.0+3.4 <0.05
Mitral annulus A’ velocity (cm/sec) 9.61+2.1 11.0£2.5 <0.01
IVRT (msec) 102.0£14.5 96.8+18.3 NS
E/A ratio 0.98+0.35 1.08+£0.43 NS
E/E’ ratio 10.4+4.0 8.1%3.1 <0.01

LVID: left ventricular internal dimension, IVS: interventricular septum, LVPW: left ventricular posterior wall, IVRT" isovolumetric relaxation time,

NS: not significant, LV left ventricular, LA! left atrium
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Table 4. Echocardiographic findings according to presence of left
ventricular hypertrophy (LVH)

Characteristic 00! Clorol p
(n=39) (n=149)

Age 59.3£11.5 52.2%£139 <0.01

Female sex 26 (67%) 79 (53%) <0.05

Risk factor
Diabetes 12 (31%) 49 (33%) NS
Hypertension 55 (37%) 30 (80%) <0.01
Hypercholesterolemia 9 (23%) 54 (36%) NS

(>200 mg/dL)

2D echocardiographic data
LVID systolic (mm) 32.6£5.1 29.514.7 <0.01
LVID diastolic (mm) 52.5%£5.6 47.0+t4.7 <0.01
IVS thickness (mm) 11.6£2.0 9.2+£1.7 <0.01
LVPW thickness (mm) 11.2+1.8 9.01.4 <0.01
LV ejection fraction (%) 62.9%5.2 63.1+4.9 NS
LA size (mm) 40.1+4.6 35.6+4.2 <0.01

222.8+£59.8 143.4£30.6 <0.01
13421344 8441143 <0.01

LV mass (gm)
LV mass index (gm/m?)

Ascending aorta, systolic 347142 32.0£4.0 <0.01
(mm)

Ascending aorta, diastolic ~ 33.7+£4.2 30.5£4.3 <0.01
(mm)

Ascending aortic strain (%) 3.07£2.42 5.18£4.01 <0.01
Ascending aortic 0.10+0.12 0.21+0.20 <0.01
distensibility (cm?/dyn)
Doppler data
Mitral E velocity (cm/sec) 71.3£21.5 749+174 NS
Mitral A velocity (cm/sec)  77.6+18.0 74.8422.0 NS
Deceleration time (msec)  243.41£46.6 223.4+46.7 <0.05

Mitral annulus E’ velocity 7.7£2.9 9.9+35 <0.01

(cm/sec)
Mitral annulus A’ velocity  10.3*£2.4  10.8%+2.3 NS
(cm/sec)
IVRT (msec) 102.7£13.2 974£18.1 NS
E/A ratio 0.94+0.27 1.08%0.42 NS
E/E’ ratio 10.8£5.6 8.4%£3.2 <0.05

LVID: left ventricular internal dimension, [VS: interventricular sep-
tum, LVPW: left ventricular posterior wall, IVRT: isovolumetric re-
laxation time, NS: not significant, LV left ventricular, LA left atrium
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