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Multi-Scale Blood Flow simulation for a Patient-Specific Model
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In this study, we achieved to develop multi-scale blood flow simulation program that takes account of circulatory system for patient-
specific geometry. Patient-Specific geometry is extracted from medical image, which is CT (computer tomography) angiography
or MRI (magnetic resonance imaging). This 3D simulation program has the boundary conditions, which are determined from 1-0
dimensional(1-0D) blood flow analysis for cardiovascular system. This program controls not only boundary conditions in the outlet
but also those in the inlet of 3D model. In addition, we investigated how peripheral resistéiece8a flow state in order to know

the characteristics of peripheral resisntances. Herein we describe 3-1-0D coupling method and present the influence of multi-scale

simulation and the peripheral resistances of arteries.
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Fig. 1: Overview of cardiovascular system
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Fig. 4: Coupling Interface
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Tab. 1: Peripheral resistance 1
| Default | Casel] Case2| Case3

Rr [mmHg-s- mI~] (ICA) 423 340 | 29.8 [ 257
Rr [mmHg-s-ml~Y (ECA) | 42.3 423 | 423 | 423

J240000000000000
B4-5

Tab. 2: Peripheral resistance 2

| Default | Case4| Case5| Case6

Rr [mmHg-s- mI- 3 (ICA) 423 | 423 | 423 | 423
Rr [mmHg-s-mIY] (ECA) | 423 | 63.2 | 84.0 | 1045
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Fig. 9: Flow rate (CaseR;=34.0 mmHg s- ml™?)
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Fig. 10: Flow rate (CaseR;=29.8 mmHg s- ml™?)
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Fig. 11: Flow rate (CaseB;=25.7 mmHg s- ml™?)
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Fig. 12: Flow rate (CaseR;=63.2 mmHg s- ml™)
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Fig. 13: Flow rate (CaseB;=84.0 mmHg s- ml™1)
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Fig. 14: Flow rate (CaseB;=104.5 mmHg s-ml™?)
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Fig. 16: Averaged flow ratéR; (IcA) = 423 mmHgs-ml™?)

Tab. 3: Comparison between default and modified cases
| Default | Modified

Rr [mmHg-s- mI~1] (ICA) 423 16.7

Rr [mmHg- s- mI~%] (ECA) 42.3 42.3

Flow rate [mL/s] (CCA) 3.47 5.76

Flow rate [ml/s] (ECA) 1.56 1.55

Flow rate [mL/s] (ICA) 1.86 4.21

Flow rate division [%] (ECA) | 45.7 26.9

Flow rate division [%] (ICA) 54.5 73.1
ooddboooooodboiliooooboooonoooan
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ml™)., t=1545s
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