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Abstract

Coronary plaque has a distinct spatial distribution with the peak incidence on the outer wall around the
bifurcation of the left main coronary artery. Intravascular ultrasound scanning was used to evaluate the
distribution of the plaque in the proximal site of the left anterior descending coronary artery in 16 patients.

Coronary angiography showed the examined sites were normal in all patients. A cross-sectional coro-
nary scan was recorded in the left anterior descending coronary artery just distal to the bifurcation using a
4.3 Fr, 30 MHz intravascular ultrasound catheter. The thickness of the plaque was measured at 0, 90, 180,
and 270 degrees, where 0 degree indicates the left circumflex coronary artery branching direction. The
scan was divided into four areas of 90 degrees and labeled 1 to 4 in the counterclockwise direction (site 1
was the left circumflex coronary artery branching direction). The thickness and area of the plaque were
measured in each site. The percentage plaque fraction was calculated as (plaque area in each site)/(plaque
area of all) X 100.

In 15 (94 %) of the 16 patients, images of crescent shaped plaques were obtained. The mean thicknesses
of the plaque at sites 1-4 were 0.2530.07 mm, 0.46+0.21 mm, 0.82+0.19 mm, and 0.42+0.23 mm,
respectively. The mean percentage plaque fractions were 7.9 +3.6% (site 1), 18.1£7.2% (site 2), 55.0%
8.1% (site 3), 18.7£6.9% (site 4), respectively. In site 3, opposite to the left circumflex coronary artery
branching, the thickness and percentage plaque fraction were significantly greater than the remaining
three sites (p<0.001).

Invivo intravascular ultrasound scanning revealed that coronary plaque in angiographically normal left
anterior descending coronary artery just distal to the bifurcation has a distinct distribution with a peak
incidence opposite to the left circumflex coronary artery branching.
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Fig.1 Measurement method
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A : Diagram showing the positions at which cross-sectional images of the coronary artery were obtained.
The image for the measurements was obtained at the level of the most proximal site of the left anterior descending
artery just distal to the bifurcation of left main coronary artery. The arrow indicates the left circumflex branch direc-

tion.

B : Schema of the cross-sectional coronary image.

The image was divided into four sites of 90 degrees as indicated by the gray cross-line and labeled 1 to 4 counter-

clockwise (1 :
direction of the site 1; 4 :
C : Schema of the measured thickness.

site 1, the left circumflex artery direction; 2 :
site 4, the myocardial direction).

site 2, the epicardial direction; 3 : site 3, the opposite

The thickness of the plaque was measured as the length from the inside of the inner echogenic ring to the outside of

the outer echolucent ring.
LAD=left anterior descending artery,
ultrasound catheter.

Fig. 2 Intravascular ultrasound scan of the left anterior descending
artery just distal to the bifurcation
The planimetry of the inner echogenic ring area and the outer

echolucent ring are enclosed by the black and white circles,
respectively.
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LCX=left circumflex coronary artery,

IVUS catheter =intravascular

1.2

measured thickness (mm)

1 2 3 4
site

* p<0.001; 3 vs1,2,4

Fig.3 Measured thickness of the plaque by intravascular ultrasound
scanning

The thickness at site 3, opposite the left circumflex artery
branch direction, was significantly greater than at the other
three sites.
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Fig. 4 Percentage plaque fraction by intravascular ultrasound scan-
ning
The fraction at site 3, opposite the left circumflex artery branch
direction, was significantly greater at the other three sites. Per-

centage plaque fraction was calculated as the ratio of the
plaque area at each site to the total plaque area.
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