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not seen in Figure 3, indicating that a variable flow rate scenario may 
not produce the deformation of aneurysm that was seen in the MRA 
images. Thus, the change of flow rate may occur in a short period of 
time in the end phase of aneurysm formation rather than gradually. 
 
 Because of the relative position of the stenosis to the aneurysm, 
the flow jet resulting from the narrowed vertebral artery could 
contribute to the growth and deformation of the aneurysm. As the 
stenosis becomes tighter and the resulting flow jet stronger, the 
impinging fluid force is also stronger, which may promote the 
deformation of the basilar artery and aneurysm growth. In fact, the 
displacement of the basilar artery also deforms the adjacent cerebral 
arteries and circle of Willis.  
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 From the in vivo velocity measurement, the flow rate through the 
stenosed vertebral artery is less than 5% of the total flow rate through 
the basilar artery, indicating a high flow resistance through the 
stenosis. However, the deformation of the basilar artery and adjacent 
cerebral arteries appears to be permanent despite the decrease of the 
flow jet intensity. This might indicate that growth and deformation of 
the aneurysm occurred simultaneously during development; thus, the 
deformation of the aneurysm becomes permanent even though the 
initiating hemodynamic factor (flow jet) is removed. The aneurysm 
ceases to grow when the intensity of the flow jet is reduced and the 
likelihood of rupture is reduced. 
 
 Although the exact cause and mechanism of aneurysm formation 
is still unknown, it appears that the flow jet distal to a vertebral 
stenosis could play an important role because it coincides with the 
location of aneurysm growth and the direction of aneurysm 
deformation. The co-existence of a stenosis and an aneurysm in this 
case presents us a unique opportunity to examine the hemodynamics in 
basilar aneurysm development. 
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Figure 1. Contrast 
enhanced magnetic 
resonance angiography 
image of a 
vertebrobasilar artery 
that has a stenosis in 
the right vertebral 
artery and a fusiform 
aneurysm in the 
basilar trunk. Figure 2. Pressure 

distribution at the 
mid-plane. The 
flow rate at both 
the vertebral 
arteries is the same 
at 1 ml/s. 

Figure 3. Pressure 
distribution at the 
mid-plane. Flow 
rate ratio at the 
vertebral arteries is 
0.75:1.25, 0.5:1.5, 
0.25:1:75. 
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