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ABSTRACT

Background and Objectives : Previous studies suggest the endothelium dependent coronary vasodilation is im-
paired in many patients with microvascular angina. However, the relationship between the peripheral vascular
endothelial function and coronary flow reserve (CFR) in these patients remains elusive. The relationship bet-
ween the peripheral vascular endothelial function and CFR was sought in patients with chest pain and a nor-
mal coronary angiogram. Subjects and Methods : In 32 subjects (mean age 589 yrs, M : F=9 : 23) with chest
pain and a normal coronary angiogram, the flow mediated dilation (FMD) was assessed in the brachial artery
by measuring the change in brachial artery diameter in response to hyperemic flow. In all subjects, the intima-—
media thickness (IMT) of the carotid artery was also measured using a 15 MHz linear array transducer. Subjects
were divided into 2 groups according to their CFR : >2.1 or <2.1, as measured with transthoracic echocardio-
graphy in the distal left anterior descending coronary artery. Results : The percentage FMD was 6.04+5.78% in
those with a CFR<2.1 and 11.77+6.82% in those with a CFR>2.1 (p<0.05). The CFR was closely related to the
peripheral FMD (r=0.361, p<0.05). The average IMT were 0.71 £0.26 and 0.68+0.14 mm in those with CFR<2.1
and >2.1 (p=NS), respectively. The percentage FMD was not related to the IMT (p=NS). Conclusion : Microvas-
cular dysfunction is primarily related to endothelial dysfunction, rather than advanced atherosclerosis, and
this endothelial dysfunction is a generalized process that involves whole arteries in patients with chest pain
and a normal coronary angiogram. (Korean Circulation J 2004;34(5):485-491)
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Table 1. Clinical characteristics

Fig. 1. Measurement of intima media thickness (IMT) of
common carotid artery (A) and flow mediated dilation
(FMD) of brachial artery. Using 15 MHz fransducer, base-
line brachial artery diameter was measured (B) and after
compressing forearm with cuff in 250 mmHg for 5 min,
the cuff was released and then hyperemic brachial ar-
tery diameter (C), was measured, % FMD was calculated
with the percent of increment of brachial artery diameter
divided by hyperemic brachial artery diameter. BA: bra-
chial artery, IMT: intima media thickness, FMD: flow me-
diated dilation.

CFR=2.1 CFR<2.1 p
Number 22 10 NS
Age (yr) 58+ 8 57+10 NS
Male sex (%) 4(18) 5 (50) NS
NIDDM (%) 2(9) 2 (20) NS
HTN (%) 11 (50) 7 (70%) NS
Smoking (%) 0(0 2 (20) NS
TC (mg/dL) 185+38 186+23 NS
TG (mg/dL) 13263 170+£95 NS
HDL (mg/dL) 41+ 8 44+10 NS

NIDDM: non-insulin dependent diabetes meliitus, HTN: hy-
pertension, TC: total cholesterol, TG: friglyceride, HDL:
high density lipoprotein, CFR: coronary flow reserve
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%FMD (Fig. 2A)

%FMD¥ CFR 2.1 m]HIQ
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21 oA 6.04+5.78%
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Table 2. Parameters of coronary flow dynamics
CFR=2.1 CFR<2.1 p
CFR 1.85+0.23 3.17£0.66 <0.05
Rest PDV (cm/sec) 189+ 7.7 185+ 89 NS
Hyperemic PDV (cm/sec) 34.9+14.6 57.5+252 <0.05
Rest MDV (cm/sec) 161+ 7.1 141+ 3.6 NS
Hyperemic MDV (cm/sec) 28.7+12.6 38.1+132 NS
Rest VTl (cm) 84+t 24 81+ 25 NS

Hyperemic VTI (cm) 126+ 43 18.1+ 6.8 <0.05

CFR: coronary flow reserve, PDV: peak diastolic velocity,
MDV: mean diastolic velocity, VTI: velocity time integral
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%NMD (Fig. 2B)
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Fig. 2. %flow mediated dilation (%FMD) and %nitroglyce-
rine (NTG) mediated dilation (NMD) and Intima media
thickness (IMT) according to the coronary flow reserve
(CFR). IMT: intima mediia thickness, FMD: flow mediated

dilation, NTG: nitroglycerine, NMD: NTG mediated dilation,
CFR: coronary flow reserve. *: p<0.05.
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% p<0.05

CFR

Fig. 3. The relationship between coronary flow reserve
(CFR) and %flow mediated dilation (%FMD). CFR: coro-
nary flow reserve, FMD: flow mediated dilation.

%FMD<f CFR® &HI (Fig. 3)
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