MEABZEREEIC & 5 BENRA
ZIREDARET : BEIVRE(LIEIC & VT
3 IEPR T BB IREE D R FERED
FEEICDOWT

BRE Bz
AN BfF—
BE Fh
fEk B

Abstract

J Cardiol 1997; 30: 1-8

Pulsatile Diameter Change of Coro-
nary Artery Lumen Estimated by Intra-
vascular Ultrasound

Toshiyuki NUMAO, MD
Kenichi OGAWA, MD
Hidemitsu FUJINUMA, MD

Norio FURUYA, MD*

To analyze the pulsatile movement of coronary arterial walls, intravascular ultrasound was used to
measure the diameter changes in the arterial lumen of 32 patients with coronary artery disease (CAD
group) and five patients with chest pain but no CAD (control group). Measurements were performed on
segments of the proximal left anterior descending coronary artery that were angiographically nonstenotic.
Following identification of the peak systolic and end-diastolic phases using intra-coronary pressure trac-
ings, the luminal diameters were measured around the center at 4 degree intervals using a computer-
assisted image analyzer. The pulsatile diameter change (dD) and end-diastolic diameter (DD) at each
interval were analyzed and compared between the CAD and control groups.

Mean DD did not differ significantly between the CAD group (4.53 +0.69 mm) and the control group
(4.52+0.51 mm). In contrast, the mean dD in the CAD group (0.050.18 mm) was significantly lower
than that of the control group (0.13+0.12 mm). The mean maximum and minimum standardized percent-
age pulsatile diameter changes were —10.6+6.2% and 16.21+5.9%, respectively, in the CAD group,
and —2.7%+4.6% and 11.7%1.3%, respectively, in the control group. The mean standard deviation of dD
was significantly greater in the CAD group (0.182£0.05 mm) than in the control group (0.116+
0.04 mm), which indicated dD in CAD patients varied to a greater degree than in control patients. The
ratio dD/dP (dP : pulse pressure) was used as an index of vascular compliance at the site of measurement.
The mean dD/dP was significantly smaller in the CAD group (1.1 £2.5X 1072 mm/mmHg) than in the
control group (4.013.3 X 107* mm/mmHg). Aniso-diametric wall movement in the coronary artery (as
indicated by a negative dD during systolic expansion) was enhanced in the CAD group compared to the

control group.

This was probably caused by the early stages of the arterial sclerotic process as it progressed heteroge-
neously along the vessel wall. Thus, aniso-diametric movement, which is a functional abnormality of the
coronary arterial wall, appears to antedate detectable morphological changes.
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Selected abbreviations and acronyms

dD =pulsatile diameter change
DD =end-diastolic diameter

dP=pulse pressure

IVUS =intravascular ultrasound
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Fig. 1 Intravascular ultrasonic images of the cross-section of the proximal left anterior descending coronary artery at the

end-diastolic phase (/eft) and peak systolic phase (right)

Pressure tracings at the coronary orifice are displayed beneath each arterial image.
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Fig.2 Schematic drawings comparing the diameter of the coronary
arterial lumen of a representative control group patient (upper
diagram) and a representative CAD group patient (lower dia-
gram) at the end-diastolic and peak systolic phases

In both groups of patients, the center of the areal gravity was
superimposed at the center. The intimal edges at the end-dias-
tolic phase are indicated by black circles and those at the peak
systolic phase by gray circles. The diameter at the end-diastolic
phase is indicated by the black line and that at the peak systolic
phase by the gray line.

CAD group=patients with coronary artery disease; Control
group = patients with chest pain but no CAD.
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BH L7 (Fig. 3).

1 WTENC BT S IRAAIERL 45 FROFHEL L
7> (mean end-diastolic diameter : mDD). ¥ 7245 F@|®
LR HAE R & D (pulsatile diameter change : dD) &
Z DOFHME (mdD) B &k IEHEIRZE (SD45) 2 K9, B
DBOIOEWMEHTHRBE L., 7, HEHiLoMm
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Fig.3 Spectrogram of standardized percentage pulsatile diameter
change

The vertical axis shows percentage pulsatile diameter changes
standardized using end-diastolic diameter length. The horizon-
tal axis shows the central angle direction of the coronary arte-
rial cross section from an arbitrary 0 degree direction.

Upper : A representative control group patient.

Lower : A representative CAD group patient.

Arrows indicate maximal expansive change and maximal re-
ductive change (or minimal expansive change as required).
Explanation of the groups as in Fig. 2.
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Fig. 4 Reproducibility of pulsatile diameter change (dD) measurement

Left : Intraobserver correlation between first and second measurements in 180 dD values.

y=1.037x+0.002, r=0.947

Right : Interobserver correlation between observer A and observer B measurements in 135 dD values.

y=1.048x—0.030, r=0.944

Table 1 Comparison of parameters (mean+SD) between

CAD and control groups
CAD group Control group p value
mDD (mm) 453£0.69 4.52£0.51 NS
mdD (mm) 0.05+0.18  0.13%£0.12 <0.05
SD45 (mm) 0.182+0.05 0.116+0.04 <0.05

mdD/dP (X 1073 mm/mmHg) 115235 40+33 <0.05

mDD =mean luminal diameter at end-diastolic phase; mdD=mean
pulsatile diameter change; SD45=standard deviation of pulsatile di-
ameter change; mdD/dP=ratio of mean pulsatile diameter change
against pulse pressure.

Explanation of the groups as in Fig. 2.
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Fig. 5 Comparison of maximal expansive changes and maximal re-
ductive changes between the CAD and control groups

The absolute value of maximal reductive change is greater in
the CAD group than in the control group.
Explanation of the groups as in Fig. 2.
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