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ABSTRACT

Background and Purpose[] Left ventricular hypertrophy (LVH) is a well known cardiovascular risk factor,
independent of hypertension, even in the absence of epicardial coronary artery disease. Possible mechanisms
have been proposed, including increased LV mass, reduced coronary flow reserve (CFR) and diastolic filling
abnormalities. However, the relations among LV hypertrophy, diastolic function, hypertension and coronary
flow reserve (CFR) in patients with chest pain and normal coronary angiograms have not been well defined.
Subjects and MethodJ Twenty-six patients with chest pain and normal coronary angiograms were included.
LV mass, isovolumic relaxation time (IVRT), deceleration time (DT) and E/A ratio were assessed by 2-D
echo-cardiography. Coronary blood flow velocity before and after intracoronary adenosine were measured
using intracoronary Doppler wire (FloWire). CFR was defined as ratio of peak flow velocity after adenosine
to baseline flow velocity. Subjects were devided into 4 groups according to presence of LVH and hypertension
and the parameters were compared among groups. Resultst] CFR was lower (p<0.01) in the groups with
either hypertension or LVH or both than in the groups without them. The decrement in CFR was not linearly
related to the degree of LVH (0 0.31, pd 0.135). Although there were modest increment in IVRT and DT
and decrement in E/A ratio in the groups with hypertension or LVH or both, there was no statistical
significance. Conclusion[] These findings suggest that the underlying mechanism of impaired CFR in
patients with LVH or hypertension may be the consequence of primary coronary microvascular lesion rather
than the process of left ventricular hypertrophy. (Korean Circulation J 2000:30(3):287-294)
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Table 1. Baseline characteristics of patients

Non LVH group  LVH group
(nO 14) (nO 12)

Age (year) 52.9+ 11 55.3+ 10
Sex (M/F) 8/6 715
Smoking 25.6% 22.2%
Cholestero (mg/dl) 182.2+ 39 184.4+ 18
Diabetes mellitis 26.7% 25%
MAP (mmHg) 89.2+ 11 90.9+ 7.2
Heart rate (bpm) 81 82
LVMI (gm/cm?) 87.4+ 150 120.0+ 20.3*

MAPO Mean Arterial Pressure *<0.05

Table 2. Coronary flow and diastolic parameters

Non LVH group LVH group
(nO 14) (nO 12)

APVb (cm/sec) 264+ 7.1 285 + 78
APVh (cm/sec) 693 + 157 63.0 =+ 26.7
CFR 273+ 0.67 2.17 + 0.26*
IVRT (msec) 731+ 113 83.9 + 125
DT (msec) 140.7 £+ 71.5 1644 =+ 950
EA ratio 1.13+ 0414 0.978+ 0.291

LVMIO Left ventricular mass index, AVPbO Average
peak velocity, b0 before adenosine, hO after adeno-
sine, CFRO Coronary flow reserve, IVRTO Isovolumic
relaxation time, DTO Deceleration time
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0000 218+ 03, 0000 270+ 0500 OOO
000 000(@<0.01). 000000 OOO IVRTO

DTO 000000 00O 85.4+ 16.3 msec, 170.2
+ 57 msecll] 0000 77.2+ 8.8 msec, 149.4+ 52
msecd OO O0O0O0 E/A ratiod ODOO0O0O 1.0
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00 0000 OO00(Table 4).

Table 3. Baseline characteristics of patients

Normotensives Hypertensives

00 0000 000000 OO0 20(group 2),
0000 00 30(group 3), 000000 0OOO
00 00 40(group 400 000 0000O. OO
00 000000 00 0000 100 100 (38.5%,
05 0 5), 00000 000000 000 200 8
0(30.8%, 0 4, 0 4), 000000 OO 0000

(n018) (nd18) 000 300 40(154%, 0 3,0 1), 0000 OO
Age (year) 53.6% 11 54.6+ 9 000 OO 00O 400 40(154%, O 3,0 1)OO.
Sex (M/F) 9/9 5/3 0 000 0O, 00, 0000 000D 0000 00
smoking (%) 240 16:6 000 000 000 000 OO0 (Table 5).
C.holesfero (mg/dl) 180.7+ 25 183.9+ 33 Adenosine 00 000 OO0 000 000 OO
Diabetes (%) 16.7 33.3
MAP (mmHg) 79 4+ 9.9 105.3¢ 9 4* gob 0 000 0bo oob boob oo oo
Heart Rate (bpm) 80 82 ooodo oooo 1000 31z 0590 OO OO,
*0<0.05 MAPO mean arterial pressure ooodd Oooo ooo ooo 20, 30, 4000
Table 4. Coronary flow and diastolic parameters
- * 1 p<0.01 Normotensives  Hypertensives
3r » LVMI (gm/m?2) 1088 + 183 1056 + 16.9
25 % APVb (cm/sec) 254 + 80 294 =+ 125
s L / /// APVh (cm/sec) 683 + 185 628 <+ 235
15k / / CFR 270 + 05 218 £ 0.3*
L / / IVRT (msec) 772 + 88 854 =+ 163
os - / / DT (msec) 1494 + 52 1702 + 57
// | A E/Aratio 1.7+ 037 10 £ 032
0 non LVH LVH LVMIO Left ventricular mass index, AVPbO Average

Fig. 1. Coronary flow reserve in patients with LVH and
in patients without LVH.

Table 5. Baseline characteristics of patients

peak velocity bl before adenosine hO after adenosine
CFRO Coronary flow reserve *0 p<0.01
IVRTO Isovolumic relaxation time, DTO Deceleration time

Group 1 (nO 10)

Group 2 (nO 8)

Group 3 (nO 4) Group 4 (nO 4)

Age (year) 51.4% 11 55.8+ 11 54.4% 11 54.8+ 8
Sex (M/F) 5/5 4/4 3/1 3/1
Smoking 40% 22.2% 11.1% 22.2%
Cholesterol (mg/dl) 181.6+ 40 179.8+ 10 184.8+ 38 189+ 27
DM 33.3% 33.3% 16.7% 16.7%
MAP (mg/dl) 78.8% 12 80.0% 6.4 104.75+ 9.8* 105.8+ 8.8*
HR (bpm) 82 79 81 84

BSA (kg/m2) 1.52+ 0.13 1.76% 0.2 1.55+ 0.17 1.79+ 0.14
LVMI (gm/m?2) 84.5+ 18.8 117.1% 17.8* 88.2+ 11.0 122.9+ 22.8*

*0 <0.01

Group 10 HTN (=), LVH (=) Group 20 HTN (=), LVH (O)
Group 30 HTN (O), LVH (=) Group 40 HTN (O), LVH (O0)
DMO Diabetes Mellitus, MAPO Mean Arterial Pressure, HRO Heart Rate
BSAL Body Surface Area, LVMIO Left Ventricular Mass Index
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Fig. 2. Coronary flow in patients with hypertension (HTN)
and in patients without hypertension.
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Fig. 3. Coronary flow reserve.
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Fig. 4. Parameters of diastolic function.

291



Table 6. Coronary flow and diastolic function parameters

Group 1 Group 2 Group 3 Group 4
AVPb (cm/sec) 244 £ 7.2 283 £ 7.2 274 + 6.9 313 £ 6.1
AVPh (cm/sec) 74.6 £ 17.6 620 + 19.3 600 + 129 655 + 34
CFR 3.11 £ 0.59 219 £ 0.31* 219 £+ 0.22* 217 + 0.37%
IVRT (msec) 68.7 £ 6.79 857 + 938 842 + 20.1 86.5 + 125
DT (msec) 131.6 + 56 1672 + 48 158.7 + 64 181.7 + 49
E/Aratio 117 £ 046 1.01 + 0.27 1.02 £+ 0.39 0.97 £+ 0.25

*0 <0.01 vs Group 1

Group 10 HIN (=), LVH (—)
Group 30 HIN (0), LVH ()

Group 20 HTN (=), LVH (O)
Group 40 HTN (O), LVH (O)

AVPbO Average peak velocity b0 before adenosin hO after adenosine
CFRO Coronary flow reserve IVRTO Isovolumic relaxation time, DTO Deceleration time
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Fig. 5. Correlation between coronary flow reserve and
LV mass index.
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