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Hemodynamic Analysis of Pig's Left Common Coronary Artery (1)
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Abstract

The present study investigated the microcirculation of blood in the left common artery (LCCA). In order
to develop a mathematical model for microcirculation in LCCA, the present study adopted preexisted set of
measured morphological data on anatomy, mechanical properties of the coronary vessels, viscosity of blood,
the basic laws of physics, and the appropriate boundary conditions. In this study, the statistical distribution of
blood pressure, blood flow, and blood volume in the LCCA were determined based on the anatomical
branching pattern of the coronary arteria tree and the dtatistical data of blood vessel dimensions. Our
calculations were in good agreement with the previous studies. The present results showed that the mean
longitudinal pressure drop profile was function of the vessel order numbers. It was found that the normalized
pressure drop was a logarithmic function of the compliance.
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Fig. 1 Schematic of coronary circulatory system
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Table 1 Diameters, lengths, and number of vessel elementsin each order of vesselsin the porcine LCCA

Order Diameter (um) Length (mm) Number of order Branching Ratio
Oa 6.2 0.052 1,789,365 3.38
1 9.0 0.115 530,045 2.63
2 12.1 0.136 201,823 3.17
3 171 0.149 63,723 2.44
4 30.1 0.276 26,120 2.99
5 65.2 0.508 8,739 4.23
6 138 1.42 2,066 4.08
7 290 3.68 506 2.99
8 460 5.58 169 3.52
9 778 11.8 48 6.00
10 1695 239 8 8.00
11 3276 52.9 1
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Table 2 Symmetric model: the computed mean blood pressure at the exit section, mean blood pressure drop per
element, mean blood flow per vessel, Reynolds number per order, and Womersley humber in each order
of vesselsin the porcine left common coronary arteries.

Order Pressure (mmHg) Pressure drop (mmHg) Flow (ml/sec) Reynolds number  Womersley number
1 325 14.6 1.4E-6 0.100 0.004
2 471 174 3.6E-6 0.157 0.005
3 64.5 18.2 1.1E-5 0.294 0.007
4 82.6 10.0 2.8E-5 0.349 0.011
5 92.6 30 8.7E-5 0.444 0.023
6 95.6 15 3.2E-4 0.766 0.048
7 97.1 0.9 14E-3 1.636 0.100
8 98.0 0.7 4.3E-3 3.101 0.159
9 98.7 0.6 15E-2 6.376 0.269
10 99.3 0.3 9.0E-2 17.671 0.586
11 99.6 0.4 7.2E-1 73.144 1.132
1.0E+03
LE+OL [ Present deta 4 * <> Reynolds number
1.E+00 O Kassab's data g T 1 ome02 A Womersley number o
__ 1lE01 §
g LEQ2 % 1.0E+01
— o
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[ kS|
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1.E-06 z LG
1.E-07 1.0E-03
1 3 5 7 9 11 1 3 5 7 9 11
Order number Order number

Fig. 5 Relation between blood flow and order number
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