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ABSTRACT

Background and Objectives : As a predictor of atherosclerosis, the intima-media thickness (IMT) of the common
carotid artery (CCA) shows only a weak correlation with the extent of coronary artery disease (CAD). The pur-
pose of this study was to evaluate the hand measured IMT value of the CCA as reliable and strong predictors of
the severity of coronary artery atherosclerosis. Subjects and Methods : We performed an ultrasonographic exami-
nation of the right CCA by using a 15 MHz linear array transducer in 268 patients (M: F=160: 108, mean age
61.2£10.2) who underwent coronary angiography to evaluate ischemic heart disease. The internal dimension, ma-
ximal IMT, irrespective of location and morphology (focal or diffuse), and the IMT of 6 more randomly selected
points in the CCA were measured. We classified the plaques as type A (low or equal echo density compared with
adventitia) or type B (higher echo density than adventitia). Modified Gensini scores were calculated, as a mar-
ker of the extent of CAD, and compared with the results of the IMT examination. Results : Carotid plaques were
detected in 156/268 (58%) patients. 119 and 37 patients were types A and B, respectively. The Gensini score was
significantly higher in patients with type B (40.6 =23.5) than type A plaques (29.3=21.7) (p=0.01). Modified
Gensini score was correlated with age (r=0.22 p<0.001), mean IMT (+r=0.178, p=0.004) and maximal IMT
(r=0.296, p<0.001). After adjusting for age, the maximal IMT was the sole independent variable reflecting the
severity of CAD (p=0.001). Conclusion : The maximal IMT, together with the type of CCA plaque morpho-
logy, provides more reliable information about the severity of CAD than the conventional mean IMT. (Korean
Circulation ] 2005;35:467—473)
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Fig. 1. Classification of atheromatous plaque. Atheromatous plaque was classied into type A and type B: type A plaque has homogenous low echo-

genecity.
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Table 1. Clinical characteristics
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Total (n=268) Male (n=160) Female (n=108)

Age 61.2+10.2 59.5+10.9 63.8£8.6

BMI 249129 249+29 25.2+3.0

HbA1c (%) 6.5+1.3 63113 6.71+1.2

Total cholesterol 200.6+20.8 189.4t4.5 216.7£56.6
(mg/dL)

Triglyceride 141.2+114.6 124.0+59.2 165.9+161.2
(mg/dL)

HDL cholesterol ~ 41.0+10.7 40.2+11.3 42.0%+9.7
(mg/dL)

LDL cholesterol 131£41.9 124.1240.6 141.5£42.0
(mg/dL)

BMI: body mass index, HDL: High density lipoprotein, LDL: low
density lipoprotein

Table 2. Mean modified Gensini score according to age and sex

Modifid Gensini score

mg/dL, SAAAY 141+114.6 mg/dL, YA 2okl g Decade (n)
AEIEL 41410.7 mg/dLE ke HAo|olT F7ko] o] Total Male Female )
e R A A b 305 (7)) 153%237  153%237
"l Sz Aol QIglH. BetEsAe Wt 6.49£13%2 W 40' (33)  18.6%217  189%233 175+156 0.8
Y B R o w2 FAE EtH(Table 1), 50 ((77)  268%219  32.8+239 200%174  0.10

WsHxFeolA 2 AT 50%01Vd RS 7L 60's (105)  29.2£213  305+19.8 27.2%+23.6 044
2 1) AT 24%(65/268), 2) STRITLS- 28%(75/268), 70’s ( 38)  34.2%25.6 38.8+23.7 30.8+29.2 0.35
3) BIRASZLE 27%(72/268)FI. LFHA] 2G&A Ae & 80’s ( 8) 289%259 21.1£13.2  415%403 032
2k 017} 9= A0 (modified Genini score=0)<= 13.4%(36/ Total 268)  27.5%+22.6 29.0+£215  253%138 0.19
Table 3. Mean and maximum common carotid IMT

Maximal IMT Mean IMT
Decades (n)
Total Male Female Total Male Female P

30s (- 7) 0.79£0.27 0.79+£0.27 0.63+0.10 0.63+0.10
40’s ( 33) 0.96+0.50 1.00£0.54 0.80+0.28 0.354 0.6610.16 0.64*+0.14 0.73+0.24 0.231
50’s ( 77) 1.19£0.74 1.36+0.88 1.00+0.48 0.060 0.75£0.19 0.79%+0.22 0.70£0.14 0.670
60’s (105) 1.49+0.78 1.50+0.88 1.48+0.72 0.925 0.88+0.24 0.91+0.26 0.83£0.20 0.107
70’s ( 38) 1.88+£1.33 2.22+1.42 1.64+1.25 0.191 0.99+0.36 1.10£0.36 0.91£0.34 0.101
80’s ( 8) 1.36 £0.45 1.40+0.45 1.30+0.54 0.776 0.94+0.22 0.92£0.17 0.98£0.32 0.730
Total (268) 1.37£0.87 1.42£0.88 1.31+0.87 0.294 0.83+0.26 0.85£0.27 0.80+0.24 0.196

IMT: intima-media thickness



470 Korean Circulation J 2005;35:467-473

2.00 *

1.50

1.00 (

0.50 j

Mean IMT
| o

—
—

Age

®ow% %

Maximal IMT
N w
I
@ % *
*
—— o oo

i
;
i \ |
| == BB T T
.
0 40 50 60 0 8

Age

Fig. 2. Correlation of common carotid IMT and age. Both Maximum and mean IMT of common carotid artery increase with age. Mean IMT: r=
0.425, p<0.001, Maximum IMT: r=0.304, p<0.001, IMT: intima-media thickness.

Table 4. Correlations of common carotid IMT with risk factor of athe-
rosclerosis

Characteristics Mean IMT Max IMT
r P T P

Age 0.425 <0.001 3.04 <0.001
Sex 0.081 0.196 0.065 0.294
BMI 0.074 0.248 0.74 0.245
Hypertension 0.200 <0.001 0.072 0.250
HbAlc 0.126 0.047 0.147 0.020
Total cholesterol 0.051 0.418 0.019 0.761
Triglyceride 0.106 0.093 0.122 0.050
HDL cholesterol 0.012 0.844 0.083 0.185
LDL cholesterol 0.055 0.388 0.003 0.967
Hs-CRP 0.005 0.939 0.014 0.844

IMT: intima-media thickness, BMI: body mass index, HDL: high
density lipoprotein, LDL: low density lipoprotein, Hs-CRP: high sen-
sitive C-reactive protein
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Fig. 3. Correlation of common carotid IMT and modified Gensini
score. Maximal IMT had relatively stronger relationship with modified
Gensini score. ¥Mean IMT: r=0.178, p<0.001. TMax IMT: r=0.278,
p<0.001. IMT: intima-media thickness.
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Table 5. Multiple regression of coronary artery disease and risk fac-
tors

Variables Standardized coefficient (beta) )

Age 0.182 0.010
Hs-CRP 0.205 0.003
Max IMT 0.248 <0.001

Hs-CRP: high sensitive C-reactive protein, Max IMT: maximum in-
tima-media thickness

Table 6. Association with carotid plaque and severity of coronary ar-
tery diesase

Carotid ultrasonography Gensini score p*
Plaque (+) (n=156, 58%) 31.9£22.5 <0.001
Plaque (—) (n=112, 42%) 21.6*£21.5

Type A (n=122, 78%) 2934217 <0.001
Type B (n= 34, 22 %) 40.6+23.5

*: ! test

23,58 F2J3 zfo|E Hrth(p<0.001), AHor FHH
sflo] 91g wmch Bl Fulshlo) 918 o 29 FPhe
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