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Computational fluid dynamics 



Fluid mechanics = Navier-Stokes eqn’s 



Steady flow in a straight tube 



but arteries, and aneurysms, are not …. 



Computational fluid dynamics 



geometry 

boundary 

conditions 

viscosity 

flow 

CFD mesh 

material 

properties 

CFD 

simulation 

local velocity 

other ….. 

pressure 

What do we need for CFD? 



What do we get from CFD? 

R 



Why shear stress? 
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Shear stress and aneurysm initiation 



Shear stress and aneurysm initiation 

Image modality? 





Shear stress and aneurysm initiation 

Boundary conditions from 1D model 



Shear stress and aneurysm initiation 

Positive correlation for 20/22! 



Shear stress and aneurysm initiation 



Shear stress and aneurysm rupture 



Shear stress and aneurysm rupture 

geometry 

boundary conditions 



Shear stress and aneurysm rupture 



Shear stress and aneurysm rupture 



Shear stress and aneurysm rupture 



Shear stress and aneurysm rupture 



Shear stress and aneurysm rupture 

SR = H/Dvessel 



Shear stress and aneurysm rupture 



Shear stress and aneurysm rupture 



 

 

influence of shear stress on initiation, and 

rupture of brain aneurysms  

 

 

 

• All studies have a relatively small sample size 

(total initiation=40, total rupture=168) 

 

• Geometry is almost always a ‘problem’ 

 

• Sidewall aneurysms vs bifurcation aneurysms? 
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