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of Coronary Artery using In-vivo Angiography
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Abstract

The purpose of the present study was to establish the mechanism of the generation of
atherosclerosis by analyzing the hemodynamic variables in the coronary artery where atherosclerosis
occurs frequently. From the previous results, the stenosis phenomena due to atherosclerosis were related
to not only biochemical reaction between blood and blood vessel but aso the hemodynamic factors like
flow separation and oscillatory wall shear stress. The present study aimed to investigate the causes of
the generation and progression of atherosclerosis in the coronary artery. This study also aimed to
develop the softwares which generate automatically three dimensional vascular models obtained by the
angiogram images and the computer vision techniques. In the present study, the flow patterns for full
three-dimensional hemodynamic characteristics were anayzed. To understand the three-dimensional
hemodynamic characteristics, the wall shear stress distributions and secondary flows were investigated
quantitatively.
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Fig. 1. Leonardo da Vinci's drawing, angiogram and
schematic diagram of coronary artery
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Fig. 2 ldealized geometry of the left coronary artery
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Table 1 Database data for the coronary artery
(under 60 year old)
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(a) acceleration phase

(b) deceleration phase
Fig. 6 3-D veocity shade contours in the coronary artery

(b) deceleration phase
Fig. 8 Pressure shade contours in the coronary artery
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(a) x-wall shear stress (left : acceleration phase, right
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(c) z-wall shear stress (left : acceleration phase, right : deceleration phase.)
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Fig. 9 Wall shear stress distributions in the coronary artery for the acceleration and deceleration phases

z . 2 . Table 2
Fig. 9(a) X, Y, Z 10Pa
-10Pa
y z Table 2 Maximum and minimum values of the wall
y shear stress along the coronary artery wall
» 2 x-wall shear|y-wall shear|z-wall shear
stress stress stress
(Unit : Pa) | acc. | dec. | acc. | dec. | acc. | dec.
maximum | 95 | 163 | 10.7 | 28,5 19.1| 35.1
Table .
minimum (-18.1]-33.9|-4.67 | -6.3 [-16.2| -29.2
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Fig. 10 Schematic diagrams of the injured endothelial
cells by the oscillating shear stress

30
50Pa
Fig. 10
. Fig. 10 (9@
, Fig. 10 (b)
(mono layer)
Fig. 10(b)
LDL

758

30
50Pa

(mono layer)

LDL

(RO1-
2002-000-00561-0(2002))

(1) Suh, S. H.,, Roh, H. W., Yoo, S S., and
Kwon, H. M., 1996,
Blood Flow in the Human Left Coronary Artery",
The 9th Int. Symp. on Trans Phenomena in the
Thermal-Fluids Eng., pp. 91~96..

(2) Cheitlin, D. M., Sokolow, M., and Mcllroy, M.
B., 1993, Clinical Cardiology, Prentice-Hall Inter.
Inc..

(3) Ku, D. N., Giddens, D. P., Zarins, C. K., and
Glagov, S, 1985, Pulsatile
Atherosclerosis in the Human Carotid Bifurcation.
Positive correlation between plague location & low
and Oscillating Shear Stress, Arteriosclerosis, Vol.
5 pp 293~302.

"Numerical Simulation of

flow and



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장




