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ABSTRACT

Background and Objectives( This study was performed to evaluate coronary flow reserve (CFR), the relation
between CFR and exercise capacity and the effects of verapamil, on the CFR in patients with hypertrophic
cardiomyopathy (HCMP), using transthoracic doppler echocardiography (TTE). Subjects and Methods[J 21

patients with HCMP, and 29 normal controls, were enrolled. The mean diastolic coronary flow velocity (CFmv),

and time velocity integral of diastolic coronary flow (CFtvi), were measured in the distal left anterior descen-
ding coronary artery, both before, and after dipyridamole infusion. The CFR was defined as the post-dipyrida-
mole CFmv/baseline CFmv ratio. Treadmill tests (TMT) were performed, on 14 patients, to evaluate the rela-
tionship between exercise capacity and CFR. The CFR in 7 patients was measured before, and after, verapamil
administration. Results{] There were no differences in baseline hemodynamics for the 21 patients with HCMP,
compared to the 29 normal controls. The baseline CFmv, and Cftvi, in the 21 patients, were significantly higher
than those of the controls (0.40% 0.09 vs 0.31+ 0.06 m/sec, p<0.001, 0.25% 0.07 vs 0.16% 0.04 m, p<0.001),
while the CFR was lower (2.01% 0.42 vs 3.06+ 0.39, p<0.001). The CFR showed negative correlation with the
baseline CFmv in patients (correlation coefficientd] —0.522, p 0.015). In 14 patients, who performed TMT,
neither the CFR nor CFmv correlated with the maximal exercise time. In 7 patients, verapamil administration
did not increase CFR. Conclusion[] Because of elevated resting CFmv, and CFtvi, the CFR in patients with
HCMP, were reduced. Reduced exercise capacity in patients with HCMP cannot be explained by the reduced
CFR. Treatment with verapamil did not increase the CFR. (Korean Circulation J 2002;32(3):207-214)
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Fig. 1. Example of the estimation of CFmyv, CFtvi and Dint. CFmvO mean diastolic coronary flow velocity, CFtvill time
velocity integral of the diastolic coronary flow, DintO diastolic interval.

CFmvO 00000 (dipyridamolell OO0 OO OO
O CFmv/dipyridamolel OOOO OO OO0 CFmv)
O CFRO OOOOO.

ek

00 000 Obdx0d0 Ooboo ooood. ooda
00 20000 OO0 0OOO0 OO0 0d(Wwilcoxon si—
gned rank test, Spearmann OO OO0 O)O OO
000,20 000 OO0 000 00 O0(Indepe—
ndent t—test, Pearson 00 O0O0)O dO0O00O0O. O
00 000 0ood boob 0o oodg ood CRR
U 0oob 0od 0o booo ob ood Mann—
Whitney U testd] 00000. 00 00000 O0O0O
00 00 000 0oo oboo oooo, boooo o
0O 0000 OO0 od go(simple linear regression
analysis) OO0O0O0O. 00 OOOOO SPSS 10.0
00 O0O0od, p<O0050 OO0 OO OOO Ood
aad.

2 b

H$Y M2 §T BACINS CFR

000 00000 488t 1540, 00000 495+
12600 0000 OO0 00O0(@E=0.873). 000 O
0000 0000 0,000 0 6000 0000 O
00 0000 0000 0O0000. 0000 0000
0 000 000 M—mode, 2-D 0 000 0000

000 Table 10 OOO.

Dipyridamolel 0000 OO OO0 00000 O
0000 626+ 1080 /OOOO OOOOOO 664
+ 1090 /000 OOOUOOD ODOOOO OO oo
0000 00000 o0boo 0ooo oob oo o
0 (p=0.240) 00O OO (diastolic interval)l 00O
000 631.5+ 131.1 msec, DO OO0 523.5+ 105.
9msecd 0O O0O0O0O0O OOOO OOOO O0OO
(p=0.004).

OO0 CrwiDl OOOOO 0.25+ 0.07 m, OO0
00 046+ 004 MmO OOOOO OOOO OOOO
(p<0.001), OOO CFPmv OO OO OOO 0.40+ 0.
09 m/sec, JO0OOO 0.31+ 0.06 m/secO OOOO
0 0000 000 (p<0.001).

Dipyridamolell OO0 OO0 O00O00O0 O0OOOO
849+ 1580 /0O, 00000 922/2420 /00O O
000 000 000 0oo0O0(e=0.094), OO0 OO
(diastolic interval)[0 OO0O0O0O 477.5+ 192.5 msec,
00000 370.0x 77.7 msecl OOOOO OOOO
00 0000 00@=0.023)0 O O OOO. CFRO
00000 201+ 042, OO0OOO 3.06+ 0.390 O
0000 0000 0000 000 (p<0.001)(Table 2).

Dipyridamolell 0000 OO OO0 CFmvO E/A
ratioDd 0O OO0 0000 000 (P=0.623). O
00 0000 0000 CFROOO OO 00O oo
00 0000(@E=0397), 000 OO0 OOOO OO
0O 00 000 000 CRRO 000 000 (p=0.816).

209



000 0DO00OO 0oOob 30 mmHgD OO0OO OOO
0o0oo booo oob ooo oooo oo oo
0 0000 CFRO OO0 0000 000 (p=0.461).
0dd, dipyridamole OO OO OOO CFmvO CFR
0 0000 00 00 000 ooor=-0.522, p=
0.015)(Fig. 2). 000 00 000 DOODOO OO0
oo ood.

CFRIZ} 23 St {1

2100 000 000 1400 00O modified Br—
uce protocoll OO OO0 OO OO OOO 501.9
+ 168.4 seconds0 00, OO0 OO OO0 CFR(r=0.

Table 1. Baseline M-mode, 2-D and Doppler findings

HCMP group Control group
Age (year) 488 + 154 49.4 £ 12.6
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A 0.67+ 0.22 0.62+ 0.13
E/A ratio* 0.99+ 0.34 1.29+ 0.39
DT (msec) 211.4 + 65.6 199.8 + 44.2

*0 p<0.05. IVSO interventricular septum, LVPWO left ven-
tricular posterior wall, LVESDO left ventricular end-systolic
diameter, LVEDDU left ventricular end-diastolic diame-
ter, EFO ejection fraction, EO early diastolic mitral inflow,
AO late diastolic mitral inflow, DTO early diastolic dece-
leration time
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Fig. 2. Correlation between CFmv (mean diastolic cor-
onary flow velocity) before dipyridamole infusion and
CFR (coronary flow reserve) in patients with HCMP (hy-
pretrophic cardiomyopathy).

Table 2. Comparison of heart rate, CFtvi, CFmyv, diastolic interval and CFR between groups and in each group

Before dipyridamole  After dipyridamole e}
Heart Rate (beat/min) 66.3 = 10.9 93.7 £ 13.2 <0.001
CFtvi (m) 0.16+  0.04* 0.32+ 0.07 <0.001
Control group CFmv (m/s) 031+ 0.06' 0.90+ 0.20° <0.001
Diastolic interval (msec) ~ 523.5 + 105.9* 370.0 + 77.7" <0.001
CFR 3.06% 77.77
Heart Rate (beat/min) 62.6 + 10.8 849 + 158 <0.001
CFtvi (m) 0.25+  0.06* 037+ 0.15 <0.001
HCMP group CFmv (m/s) 0.40+ 0.09" 0.79+ 0.17° <0.001
Diastolic interval (msec) ~ 631.5 + 131.1% 477.5 + 193" <0.001
CFR 2,01+ 0.427

*0 p<0.001, T O p<0.001, ¥ O p<0.005, § Op<0.05, I Op<0.05,  Op<0.001. CFivill time velocity integral of diastolic
coronary flow, CFmvO mean diastolic coronary flow velocity, CFRO coronary flow reserve, HCMPO hypertrophic cardi-

omyopathy
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Table 3. Effects of verapamil treatment on heart rate
and echocardiographic parameters

Before After
verapamil  verapamil
Heart Rate (beat/min) 69.7 + 13.1 65.1 £ 9.51NS

Diastolic interval
(msec)
LVOT pressure

+

552.9 + 154.1583.6 = 138.2NS

aradont (mrHa) 257 + 251 188 + 17.0NS
E/A ratio 109+ 027 1.52+ 0.42NS
D(fncs‘igm'on fime 1950 + 38.1197.5 + 47.1NS
CFtvi (M) 023t 007 024t 0.10NS
CFmv (m/s) 043+ 0.10 041+ 0.12NS
CFR 199+ 050 190+ 0.45NS

p-value on Wilcoxon Signed Rank Test. NSO no signific-
ance, LvVOTO left ventricular outflow tract, CFmvO mean
diastolic coronary flow velocity, CFtvill time velocity in-
tegral of diastolic coronary flow, EO early diastolic mitral
inflow, A late diastolic mitral inflow, CFRO coronary flow
reserve

000 (Table 3).
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