MERII—EICLZBEERY ET
) > 7 OFHi

J Cardiol 1996; 27: 103-109

Evaluation of Coronary Arterial Re-
modeling Using Intravascular Ultra-
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Abstract

Previous pathological studies demonstrated that the atherosclerotic coronary artery enlarges in re-
sponse to developing atherosclerotic plaque. To clarify this phenomenon of coronary arterial remodeling,
24 segments of the left anterior descending artery were studied with intravascular ultrasound imaging.
The luminal area and vessel area (area bounded by the echolucent zone) were measured by planimetry,
and the percentage plaque area was calculated.

Vessel area was correlated with plaque area (y=12.3+0.72x, r=0.54, p<0.001). When the 24 coro-
nary segments were divided into two categories according to the percentage plaque area, there was no
correlation between plaque area and lumen area in the coronary segment with less than 40% plaque area
(n=14, r=0.20, p=NS) or less than 30% plaque area (n=9, r=0.18, p=NS). However, there was a
correlation between plaque area and lumen area in the coronary segments with greater than 40% plaque
area (n=10, y=22.1—0.27x, r=—0.82, p<0.01). The correlation was somewhat better in cases with
greater than 30% plaque area (n=15, y=22.5—0.28x, r= —0.89, p<0.0001).

Intravascular ultrasound imaging demonstrates the phenomenon of coronary arterial remodeling in
vivo, which indicates that human coronary artery enlarges in response to increasing plaque area until the
plaque occupies 30% of the vessel area. However, if the plaque occupies more than 30%, an increase in
plaque area leads to a decrease in lumen area.

Therefore, the phenomenon of coronary arterial remodeling is a compensatory mechanism to prevent
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luminal narrowing in the early stage of human coronary atherosclerosis.
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adventitia

IEL Area (mm?)

Fig.1 Postmortem study by Glagov et al. demonstrated
that human coronary artery enlarged to maintain
lumen area during early stage of atherosclerosis

(plaque area was less than 40%)

Upper : Diagram showing steps in coronary
compensatory enlargement.

Lower : Relationship between internal elastic
lumina (IEL) area and lesion area in atheroscle-
rotic coronary artery sections with =20%
stenosis.
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Fig. 2 Intravascular ultrasound imaging of a coronary segment (leff). Diagram showing the lumen, media, adventitia, and

the catheter (right)
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Table 1 Vessel area, lumen area, and plaque area in 24 coronary seg-
ments

Lumen area Plaque area Vessel area Percent

(mm?) (mm?) (mm?) plaque area (%)
1 11.9 3.4 15.3 22
2 9.7 1.9 11.6 16
3 10.5 27 13.2 20
4 13.6 1.5 15.1 10
5 8.6 9.7 18.3 53
6 11.4 6.4 17.8 36
7 1111 5:5 16.6 33
8 14.3 53 19.6 27
9 9.5 3.0 12.5 24
10 13.9 2:2 16.1 14
11 10.7 2.3 13.0 18
12 6.3 5.8 12.1 48
13 8.3 8.8 17:1 51
14 13.3 9.7 23.0 42
15 8.1 8.2 16.3 50
16 52 8.7 13.9 63
17 9.4 9.0 18.0 48
18 12:2 6.6 18.8 35
19 9.0 7.6 16.6 45
20 6.0 8.4 14.5 62
21 10.9 7.9 18.8 42
22 153 7.0 22.3 31
23 15.8 7.4 23.2 32
24 15.1 6.3 21.4 29
mean®=SD 10.8%£29 6.0+2.6 16.8+3.3 35+15
SD =standard deviation.
MEmHEDERERL 7.

77— 7 HERE L AERERICIE, % 77— 7 EiE
H540% LL ETldy=22.1—027x(n=10, r=—0.82,p<
0.01), % 77— 27 HIEA30% LI ETld y=22.5—0.28x
(n=15, r=—0.89, p<0.0001) DEDOMHEERL7. L
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Fig. 3 Correlation between plaque area and lumen area indicating that
the vessel area enlarged with the development of the plaque
area
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