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ABSTRACT

Background and Objectives : The endothelial function, carotid intima-media thickness (CIMT) and arterial
stiffness are known as surrogates of atherosclerosis, but it is not clear whether these surrogates can dis-
criminate patients with coronary artery disease (CAD) from those with risk factor. The intention was to
compare these 3 surrogates in patients with CAD and those with risk factor only. Subjects and Methods :
Forty-three patients with CAD (mean age : 58, 32 men), 18 age and sex matched healthy people (mean age :
52,9 men) and 16 patients (mean age : 53, 12 men) with atherosclerosis risk factor only were enrolled. The
endothelial function (flow-mediated brachial artery dilation, FMD) and CIMT were measured by high-resolution
ultrasound and the arterial stiffness by an oscillometric method. Results : There was a significant difference
between the CAD and risk factor groups (3.46+1.3% vs. 5.77+2.54%, p<0.05), but there was no significant
difference between the risk factor and healthy groups (5.29+2.0% vs. 5.77+2.54%, p>0.05) in the measured
FMD. The CIMT showed a significant difference between the CAD and healthy groups (0.89+£0.14 mm vs.
0.78+0.07 mm, p<0.05), but there was no significant difference between the CAD and risk factor groups(0.89+
0.14 mm vs. 0.83+0.12 mm, p>0.05). There were significant differences among all groups in relation to the
arterial stiffness (CAD group : 1524+289 cm/sec, risk group : 1342+202 cm/sec, healthy group : 1195+119
cm/sec, p<0.05). The arterial stiffness showed significant correlation with the FMD (r=-0.322, p=0.005) and
CIMT (r=0.310, p=0.007). Conclusion : Of the 3 surrogates, the arterial stiffness measurement showed the best
reliability in differentiating the CAD from the risk factor only groups as well as from healthy subjects. This
study suggests the arterial stiffness can be used as a novel noninvasive test for early diagnosis of CAD in
patients at high risk of atherosclerosis. (Korean Circulation J 2004;34(9):845-855)
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Table 1. Characteristics of subjects involved

Group Healthy Risk factor CAD
Number (n) 18 16 43
Age 53+6 52410  58+8
Sex (M F) 9:9 12:4 32:11
Hypertension 0 9 (56%) 25 (58%)
Diabetes 0 3009%) 19 (44%)
Smoking 0 8 (50%) 13 (30%)
Hyperlipidemia 0 8 (50%) 9 (21%)
Diagnosis
Angina 23 (54%)
Myocardial 20 (47%)
infarction
Number of stenotic (>50%)
Coronary artery
1 16 (38%)
2 20 (48%)
3 6 (14%)
Height (cm) 164+ 8 165+ 8 163+7
Weight (kg) 61+9 71H11%  65+9
BMI 225+2.6 259+33% 244+32
SBP 122+£10 130+ 18 12915
DBP 7610 83+ 14 79+10
Total cholesterol 181428 207+ 35 175+ 41
(mg/dL)
Triglyceride (mg/dL)  97+45  210+£182* 15179
HDL-cholesterol 449+124 4111102 402+9.7
(mg/dL)
LDL-cholesterol 116+ 28 124+ 38 104+ 35
(mg/dL)
Glucose (mg/dL) 91£9 119+75 139+ 56*

x: p<0.05 compared with healthy group. CAD: coronary
artery disease group, BMI: body mass index, SBP: systolic
blood pressure, DBP: diastolic blood pressure, HDL: high
density lipoprotein, LDL: low density lipoprotein

A9z 39 9n BT
S50z AT HAE F ol Q4E AL W

o
w48 913 LA} Sl e 39, oI5 Al v
© P B B QS B 52 3

= wolx| H(Table 1). Hit AHL s
ol 58A% 7P =9kont e 5 123k A}
o= Holxl o¥gkom, 2gniel 79 A3 ARl
A7} F 165 12902 E3hoy v 53 57
3 °4“° 101 A= WkTk F57] ool oleb]
geke] nlaeld zF FETb F-23 2jo)E HolX| ¢k
otk Agolud AAHF A5 APAARre] BAR] T
off vl frolehAl Eghot IdEe Adhrvis i}o
£ HolA| ¢lotrt AR F2x19] v]elA] e
Fhre ARl vlal] 3 PR} folakAl =9k
oh 1% Ak FEs 44 e Agltol X 7pg v
oL, AUE Aehile] Fai= RN 7HE =
k. BE T FAAEE Fl AT vlg 9l
ket W Askrold FosA w34l d%

F

mN

FAY FE PPRITe vla AHAATAN 7
S Sgkort BdE AT f9A% Aol nol

7} o) dpAEel] BEAeE Ak A d A
AR F 9F 104 olFel BHE 4 e @

A w) Sk U] )
1 141”‘—1‘%‘ A 5, SR A A

B 2o DA SE T W BT 0 3

7149) ZAKE Aa o}aiu} A A B A o

pis

74] Hewlett—Packard Sonos 5500 0]‘2}1J_ 11-3L
HE£2H3~11 MHz) & ARESISIch d3 ujm] A2t 7]
21992 Celermajer $¥0] 19¥et who] wle}
SAIE, oW 2EIEE et T dae Y
BE FQ%ta, BEY 259E AMSEe] AREES S
] ; HAE AHgsto] ek Be] "Rrt
FRT 60 mmHg §5°] ¢48e o &

847



ZF 71 & EAIE 0 mmig®E st
ZerEHe) A, Ao &

= ssict, Y e e 9
% Q7] ol nz Az Fus} PR S Ao]o]
AelE MY 532 ZP] ALgakgOn, olst

7) el 2431 918 A7) R 5o} g Ao
A it A% oy du 395 714 e
ok s el A 70 vl 3

Stk A% BE olde] AFeld Hak vl F4A
W) ARl %—?@—g— <15k v gk
ei—F} A Sl e 2E5kE Ag ol

e S H L= e A ] /‘}%% Z59 77l Hewlett—
Packard Sonos 5500 ©]%3l, 11-3L BF%AH(3~11
MHz) & AHE3Ith 845 oke] AHz w91 =
= TN Z73IelcE TR vet-Sut
Az T4l e BT o|ysh= A7)
|Z5E 295 1 em 7Rkl &7 it olwA
Sl 3 U 3 ujuke] AAR- ZRE
b et F3 ojuke] AARA7A AE A
F=Fu TR 9] sigion, 42 YT vkEAd

SIANFN7] Sl BE SRkl MTATH® software
(version 2.01, METRIS Co., Argenteuil, France) &
AREEIATHFig. 1). & AFellA dPdgAEe] uutk-

o FAE S48k 95 HulA Canvas Codl &
Ql & AFY. M ATH® software W2l
o s AeHe] yu-Fut FAE S
ol o]gA dAakshE SRS ARkl 58 S

©

Ho
b 4r\

nan

to

A (depth control % Z743R= s<to| ZZ (calibration)
< A& dAsHA 18 H A E5d == (gain con-
trol) = HAks<tell 228 U, Fuf 78|39 o

848

s\ 2lEe ke =2 s |3e| =lmele] =
200

m/mmm

: D73Dmm
D 005 m
0216)

alz]|

m
|3
>
E
L
=]
@
&

1ML T : 0,84, Distanze 10,75

Fig. 1. Example of measuring intima-media thickness in
left common carofid artery using M'ATH software. M’ ATH:
measurement of atherosclerosis.
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Fig. 2. Comparison of flow-mediated brachial artery dilation (FMD) and caroftid intima-media thickness according to
groups. CAD: coronary artery disease, IMTcca: common carotid artery intima-media thickness.
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Table 2. Ultrasonographic findings and arterial stiffness in
study subjects

Group Healthy Risk factor CAD

Baseline BA 435+0.7 4.64+0.5 4,94+ 0.59*
diameter

FMD (%) 577+254 529+£20 3.46+1.3%F

IMTcca (mm) 0.78+0.07 0.83+0.12 0.89+0.14*

PWV-right 1195+ 119 1342+202% 1524+ 289711
(cm/sec)

PWV-left 1214+ 123 1349+ 217* 1541 +2671.F
(cm/sec)

*: p<0.01 and t: p<0.001 compared with healthy group,
F: p<0.05 compared with risk factor group. BA: bra-
chial artery, FMD: flow-mediated brachial artery dilation,
IMTcca: intima-media thickness of carotid artery, PWV:
pulse wave velocity, CAD: coronary artery disease
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Fig. 3. Comparison of pulse wave velocity (right and left) according to groups. CAD: coronary artery disease, PWV:

pulse wave velocity.
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Fig. 4. Correlation between flow-mediated brachial artery dilation and pulse wave velocity (right and left) in study
subjects. FMD: flow-mediated brachial artery vasodilation, PWV: pulse wave velocity.
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Fig. 5. Correlation between flow-mediated brachial artery dilation and pulse wave velocity (right and left) in study
subjects. FMD: flow-mediated brachial artery vasodilation, PWV: pulse wave velocity.
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