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Proposal of a new treatment protocol using a flow diverter for large cerebral
aneurysms

Nambu, Iku
2,500,000
(computational fluid dynamics: CFD)
4D flow MRI CFD CFD
23 CFD 4D flow MRI CFD
4D flow MRI

CFD

(computational fluid dynamics: CFD)
CFD
4D flow MRI
CFD

i o Computational fluid dynamics (CFD) analysis for cerebral aneurysms is
widespread, but it is uncertain whether it reflects actual hemodynamics. This time, we evaluated the

validity of CFD analysis by comparing 4D flow MRI, which can measure actual blood flow and blood
flow velocity, with CFD analysis so far. CFD analysis and 4D flow MRI were performed on 23
unruptured cerebral aneurysms for comparison. The inflow jet pattern, flow rate ratio, and velocity

ratio obtained by CFD analysis were significantly correlated with the values obtained by 4D flow
MRI, suggesting the validity of CFD analysis.
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CFDD Concentrated Diffuse Neck- Unvisualized

flow MRI limited
4D flow MRI Concentrated 3 3 0 0
Concentrated 6  Diffuse 9 Diffuse 1 8 0 0
Neck-limited 4 Unvisualized 4 Neck-limited 3 ! 0 0
(Table 1) CFD Unvisualized 0 2 2 0
Concentrated 7 CFD; computational fluid dynamics.
Diffuse 14 Neck-limited 2
Unvisuualized 0 (Table 1) CFD 4D
flow I\(/ITZIIJIe 2) Table 1
CED 4D CFL 4u flow MRI  p value
flow MRI Inflow jet pattern 0.008
(Table 2) Concentrated 7 (30) 6 (26)
Diffuse 14 (61) 9(39)
Neck-limited 209 4(17)
Unvisualized 0(0) 4(17)
Inflow rate ratio 0.61 £0.33 0.58+0.44 <0.001
Velocity ratio 0.94 +£0.21 0.76 £0.29 0.008
CFD; computational fluid dynamics, Values are n (%) or mean
=+ standard deviation.
Table 2
CFD 4D flow MRI
CFD FD
CFD FD 4D flow MRI
FD CFD
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