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Atherosclerosis I

- Generalized degenerative disease process mainly
affecting large and medium sized arteries;

characterized by the accumulation of cells; matrix
fibers, lipids and tissue debris in the intima.

- Susceptible vessel to focal plaque deposition;
infrarenal abdominal aorta, carotid bifurcation
coronary artery and superficial femoral artery
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Atherosclerosis l

- Hemodynamic forces are localizing factors in
atherosclerosis; modification of flow dynamics
potentiate plaque deposition at arterial branching,
ostia, bifurcations and bends.

- Hemodynamic variables accountable for selective
distribution of plaque: shear stress, flow separation
and stasis, oscillation of shear stress vectors,
turbulence, and hypertension.

Atherosclerosis I

- Arterial branching
- Ostia

- Bifurcations
--Bends.
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Clinical Treatment

* Intervention
- Stent
- Balloon Angioplasty
* Intervention Anastmosis
- Bypass grafting
- Sequential bypass
- Cuff patch

Interventional approach
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o Computer simulation
- HEEH

o Experiment
- In vivo
CT, MR Angiogram, Color Doppler Imaging

- In vitro

Dye injection method, Briefringence method,
Photochromic flow visualization,

Laser light illumination method

Mathematical Modeling
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- Cylindrical Shape & Rigid wall
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o Womersley £ &!

* Navier-Stokes 2 & A2 4& 3}
+ Rigid, elastic and viscoelastic wall motion
+ Womersley 2 & 2] 84S A2 JHE
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o Other Models
* Modified Navier-Stokes models
* Non-linear models

+ Models of vascular beds

Computer Simulation
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Governing Equations

3D, Pulsatile, Incompressibe Blood Flow

_Constitutive Eq. : Carreau Model

Consideration Parameters

+ Blood flow features in the human vessel

- 3-D arterial geometry
- Physiological flow(Pulsatile flow)
- Non-Newtonian behavior

- Elastic vessel wall compliance
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3-D arterial geometry

ierosclerosis, 1996
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Why non-Newtonian?
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+ Carreau model
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Anastomosis
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