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Correlation between Endothelial Function and the Extent of Coronary Atherosclerosis

Yi Chul Synn, MD, Jang Ho Bae, MD and Ki Young Kim, MD
Division of Cardiology, Heart Center, College of Medicine, Konyang University, Daejeon, Korea

ABSTRACT

Background and Objectives : The purposes of this study were to provide evidence of any correlation between
the endothelial dysfunction and the extent of coronary atherosclerosis, and the relationship between the endo-
thelial function and individual atherosclerosis risk factors in patients with significant coronary artery
stenosis. Subjects and Methods : The endothelial function was measured by hyperemia induced brachial artery
dilation, using high resolution ultrasound, in 284 consecutive patients (mean age 59 years, men : 176) having
undergone coronary angiography. The subjects were divided into four groups according to the number of
coronary arteries narrowed by more than 50% ; 0 (n=88), 1 (n=98), 2 (n=54) and 3 (n=44). The endothelial func-
tions were compared to see if significant coronary artery disease was present, according to the groups and the
presence of individual atherosclerosis risk factors. Results : There were no significant differences in the endo-
thelial dysfunction between the narrowed and normal coronary artery groups (4.66+2.45% vs. 4.43+1.53%
p>0.05) or between the four groups. The endothelial function in patients with significant coronary artery
stenosis (n=196) was significantly lower when coupled with hypertension (n=84, 2.99+2.4% vs. 4.20+2.4%,
p<0.05), diabetes (n=44, 4.07+2.7% vs. 4.84+2.5%, p<0.05) and hypercholesterolemia (n=82, 4.26+1.9% vs. 4.95
+2.7%, p<0.05), but not with smoking. Conclusion : The endothelial function showed no difference according
to the extent of coronary atherosclerosis. Risk factors of atherosclerosis, such as hypertension, diabetes mel-
litus and hypercholesterolemia, can deteriorate the endothelial function further, even in the patients with
significant coronary artery stenosis. (Korean Circulation J 2004;34(8):752-760)

KEY WORDS : Endothelium, vascular ; Coronary atherosclerosis ; Hypertension ; Hyperlipidemia ; Diabetes
mellitus.
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Table 1. Characteristics of total patients involved

Number (n) 284
Age 59+10
Sex (Male : Female) 176:108
Hypertension 107 (38%)
Diabetes 51 (18%)
Smoking 109 (38%)
Hyperlipidemia 116 (41%)
Diagnosis

Angina 134 (47%)

Myocardial infarction 63 (22%)
Narrowed (>50%) coronary vessel

0 88 (31%)

1 98 (35%)

2 54 (19%)

3 44 (16%)
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Table 2. Characteristics of the study subjects according to the number of narrowed (>50%) coronary vessels

CAD extent 0
Number 88
Age (years) 56+9*
Sex (M:F) 7:8
Hypertension 25 (28%)
Diabetes 7 ( 8%)
Smoking 23 (26%)
Hyperlipidemia 34 (39%)
Diagnosis

Angina 0 ( 0%)

Ml 0 ( 0%)
Ejection fraction (%) 65+10*
Total cholesterol (mg/dL) 188+ 36*
Triglyceride (mg/dL) 198181
HDL-cholesterol (mg/dL) 421490
Glucose (mg/dL) 128+38*

1 2 3
98 54 44
57+10* 61+9 65+9
18:7 18:6 11:8
37 (38%) 19 (35%) 26 (59%)
22 (43%) 8 (15%) 14 (32%)
48 (49%) 23 (42%) 15 (34%)
38 (39%) 18 (33%) 26 (59%)
74 (65%) 37 (68%) 23 (52%)
24 (25%) 17 (32%) 21 (48%)
64+ 9* 62 +9* 55+ 13
193+39* 207 +65 217+ 45
207 +139 218+178 233+143
39.4+9.6 392+73 40.3+10.2
144+ 63* 150+82 183+105

% p<0.05 compared with CAD extent 3. CAD: coronary artery disease, MI: myocardial infarction, HDL: high density

lipoprotein

Table 3. Results of high-resolution ultrasound according to the numbers of narrowed (>50%) coronary vessels

CAD extent 0
Brachial A diameter (mm) 416+0.5
Blood flow (mL/min)
Baseline 211+ 84
Hyperemic 597142
Brachial artery vasodilation (%)
Endothelium-dependent 44115

1 2 3
4.47+0.6 4.34+0.6 4.24+0.6
211+ 90 193+ 78 226+ 55
5951122 521£125 605+134
48+25 4.7+24 42+2.4

CAD: coronary artery disease, A: artery
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Fig. 1. Cormrelation between percent FMD and the extent
of coronary atherosclerosis in study subjects. FMD: flow-
mediated brachial artery dilation.
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Table 4. Endothelium-dependent flow-mediated vasodilation in patients with more than 50% stenosed coronary

artery (n=196)
Smoking Hyperlipidemia
Risk factors () (=) () (=)
Number (n) 82 114 44 152
Brachial A diameter (mm) 4.45+0.6 4.33%£0.6 424+0.5 4.42+0.6
Brachial A dilation (%)
Endothelium-dependent 42024 4,99 £2.4* 407+2.1 484+2.5*
Smoking Hyperlipidemia
Risk factors (+) (=) (+) (=)
Number (n) 86 110 82 114
Brachial A diameter (mm) 4.49+0.6 4.30£0.6 4.38+0.7 438+0.6
Brachial A dilation (%)
Endothelium-dependent 505+24 436+2.4 426+19 4.952.7*

x: p<0.05 compared with (+) risk factor group. A: artery
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