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What is an aneurysm?

(Barbour, 2018)
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Role of hemodynamics in intracranial 
aneurysm development
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Hemodynamics
• Development  
• Treatment efficacy
• Intervention
• Healing process
• Re-treatment



Characterize and improve 
treatment efficacy of intracranial 
aneurysms
Aim
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Analysis of pre and post intercranial aneurysm treatment hemodynamic changes



Value of patient specific models

• Used for:
• computational fluid dynamics
• Characterizing coil morphology
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Developing patient specific models

Figure 2.6 (Barbour, 2018)
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Model making
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3D model of 
aneurysm

3D print of 
aneurysm

Negative cast 
of model Wax model Silicone 

model
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Cfd assume coil volume is porous,s o will reduce spleed and flow and will form a clot around the coil,Prous media- isotropic or more complex, trying to compare isotropic with fully coiled resolved, and new way of approximating Coil pattern is not always isotropic, idea is to find a more complex model which considers the orientation of coil, but we need to know the geometry of coil so use silicone modelsPIV= build idealized models neck is always same dimentison, curvature at net is what changes, trying to do a 3d thing, investigate flow pattern in anerysysm as fundtion of flow for different curvatures, do with no treatment and then treat eith stents , particle, image,velocimetry=PIVNext step is to work on  PIV on patient specific models to validate Can actually use to model flow measurement in real life- experimentUnderstand why a treatment is successful or fails– need to improve cocetpualization of coil to determine if anything differs or could predict success or failure of modelPercentage failure



Experimental & computational fluid dynamics 
modeling

8

Scanning by 
synchrotron

CFD of pre-
treatment 

model
Treat model

CFD of post-
treatment 

model

(Barbour, 2018)(Barbour, 2018) (Barbour, 2018)

Scanning by 
synchrotron
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https://www.echosciences-grenoble.fr/articles/la-lumiere-synchrotron-au-service-de-la-science-et-de-la-societe Scanning by synchrotronCFD of pre-treated modelTreat patient Scan patient Treat modelCFD of post-treated model
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Questions?
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Add  pictures off other things did in lab.
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