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Intraaneurysmal Blood Flow Changes for the Different Coil Locations
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Abstract : Coil embolization technique has been used recently to treat cerebral aneurysms. When a giant or a multilobular aneurysm are
treated by coils, filling an aneursym sac completely with coils is difficult and partial blocking of an aneurysm sac is inevitable. Blood flow
characteristics, which may affect the embolization process of an aneurysm sac, are changed by the locations of coils for the partially blocked
aneurysms. Blood flow fields are also influenced by the geometry of a parent vessel. In order to suggest the coil locations effective for
aneurysm embolization, the blood flow fields of lateral anuerysm models were analyzed for the different coil locations and parent vessel
geometries. Three dimensional pulsatile flow fields are analyzed by numerical methods considering non-Newtonian viscosity characteristics of
blood. Flow rate into the aneurysm sac (inflow rate) and wall shear stress, which are suspected as flow dynamic factors influencing aneurysm
embolization, are also calculated. Inflow rates were smaller and the low wall shear siress zones were larger in the neck blocked models
compared to the dome blocked models. Smaller inflow and larger low wall shear stress zones in the distal neck blocked model imply that the
distal neck should be the effetive coil locations for aneurysm embolization.
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Fig. 1. Aneurysm models and grids for the different coil
locations. Flow direction in the figure is from the left to the right.
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Fig. 3. Velocity vectors at the midplane of straight parent
vessel models for the different coil locations at peak flow
(t=0.19s)
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Fig. 4. Velocity vectors at the midplane of curved parent
vessel models for the different coil locations at peak flow
(t=0.19s)
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