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Simulation Study of Blood Perfusion according to Outflow
Cannulation Site of Left Ventricular Assist Device
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Abstract: Outflow cannulation site of left ventricular assist device(LVAD) chosen by considering anatomical struc-
ture of thoracic cavity and vascular system. Though outflow cannulation site influences blood perfusion at each
branch, there is no standard rule or quantitative data. In this study, we computed the amount of blood perfusion at
each arterial branch numerically according to outflow cannulation sites(ascending aorta, aortic arch, descending
aorta). We generated computational meshes to the three-dimensionally reconstructed arterial system. Clinically mea-
sured arterial pressure were used for inlet boundary condition, porous media were applied to mimic blood flow resis-
tance. Blood perfusion through left common carotid artery was 2.5 times higher than other cases, and that through
right common carotid artery was 1.1 times higher than other branches. Although this is simulation study, will be use-
ful reference data for the clinical study of LVAD which considers blood perfusion efficiency.
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Table 1. Blood flow and diameter of aortic bifurcations end.

Name Area (m?) Diameter (mm) Mean blood flow (I/min)
Thoracic Aorta (descending) 8.89E-04 33.65 4.24
Left Common Carotid Artery 6.91E-05 9.38 0.35
Right Common Carotid Artery 7.45E-05 9.74 0.35
Left Subclavian Artery 1.13E-04 12.02 0.29
Right Subclavian Artery 1.14E-04 12.03 0.29

T2 3. 4 711 98] Alset Al 917 8 At 2.
Fig. 3. Computational meshes of three types of cannulas.
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Table 2. Calculated Cyand C;.

Name Co C, Flow rate [L/min] Pressure [mmHg]
16.965 149.2
Thoracic Aorta 2.05E+06 0.31 4.241 100.2
0.848 64.8
1.394 150.3
Left Common Carotid Artery 2.37E+06 0.305 0.349 101.6
0.07 66.0
1.394 147.8
Right Common Carotid Artery 2.37E+06 0.305 0.349 100.0
0.07 65.0
1.162 146.7
Left Subclavian Artery 2.73E+06 0.3 0.291 100.1
0.058 65.6
1.162 146.6
Right Subclavian Artery 2.73E+06 0.3 0.291 100.0
0.058 65.5
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Fig. 7. Comparison between reference blow flow rate and
computed blood flow rate at different bifurcations(TA,
Thoracic aorta; LCCA, Left common carotid artery; RCCA,
Right common carotid artery; LSA; Left subclavian artery;

Fig. 6. Computed temporal variations of pressure and
velocity magnitude in arteries under normal condition.
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Table 3. Calculated Cyand C;.
Ascending Aorta Aortic Arch Descending Aorta
Name Flow Rate Blood Pressure Flow Rate Blood Pressure Flow Rate Blood Pressure
[L/min] [mmHg] [L/min] [mmHg] [L/min] [mmHg]
Thoracic Aorta 4.201 99.122 3.782 96.274 4.299 99.747
Left Common Carotid Artery 0.331 99.747 0.865 130.831 0.331 99.747
Right Common Carotid Artery  0.380 99.539 0.299 96.031 0.348 99.747
Left Subclavian Artery 0.291 102.595 0.348 104.123 0.291 99.747
Right Subclavian Artery 0.323 102.595 0.259 95.822 0.299 99.747
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