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Sequential Bypass Effects in the Stenosed Coronary Artery
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Abstract

Bypass anastomosis are frequently adopted for surgical treatments. After the bypass grafting, the
bypass artery is often occluded due to restenosis and/or anastomotic neointimal fibrous hyperplasia
phenomena. Optimal coronary bypass anastomosis should be investigated to improve the
patency for the arteria bypass techniques. The objective of this study is to investigate the
influence of bypass with sequential bypass effects in the stenosed coronary artery. Numerical analyses
are focused on the understanding of the flow patterns for different sequential anastomosis techniques.
Blood flow field is treated as two-dimensional incompressible laminar flow. The finite volume method
is adopted for discretization of the governing equations. The Carreau model is employed as the
constitutive equation for blood. To find the optima sequential bypass anastomotic configurations, the
mass flow rates at the outlet of different models are compared quantitatively.
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(b) schematic diagram
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Fig. 1 Angiogram and schematic diagram of
the left coronary artery with stenoses
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(b) bifurcated model

Fig. 2. Examples of the sequential anastomostic
bypass
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(b) bifurcated model
Fig. 4 Velocity vectors after the bypass grafting
in the stenosed coronary

Fig. 3. Two-dimensional meshes for the
sequential bypass model
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Fig. 5 Pressure shade contours after the bypass
Fig. 4 Fig. 5 ) grafting in the stenosed coronary artery

1921



2003

Fig. 4 5.
80%
2
side-to-side
8.7%
50% , 24.5%
apex
24.5% . ,

2 om7s SEUEPAT BA7]2HPR0-202
-000-008E]-DCEODED)

2
Table 1 . Fig. 4 (1) Cheitlin, D. M., Sokolow, M., and Mcllroy, M.
B., 1993, Clinical Cardiology, Prentice-Hall Inter.
Inc..
(20 Kim, Y. H., 1991, "Flow Dynamics in the
Vicinity of an End-to-End Anastomosis and its
Relationship with the Anastomotic Neointimal
43.6:56.4  41.9.58.1 Fibrous Hyperplasia’, Ph. D. Thesis, The Univ. of
, lowa, 1991,
(8 Suh, S. H., Roh, H. W, Yoo, S S, and
Kwon, H. M., 1996, "Numerical Simulation of
Blood Flow in the Human Left Coronary Artery",
8.7% The 9th Int. Symp. on Trans Phenomena in the
Thermal-Fluids Eng., pp. 917 96..
Table 1 Comparison of mass flow rate(g/s) (4) Roh, H. W., Suh, S. H.,, Yoo S, S. Kwon, H.
M. and Kim, D. S, 1997, "Investigation on the
Inlet Outlet Optimal Anastomosis for the human Coronar
Coronary [ Aorto | Anterior [ Diagonal P . y
atey | oty | artey | arery total Artery Bypas_s', The 10th Int. Symp. on Trans.
Side dde sde side Phenomena in the Therma -Fluids Eng., pp.
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