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Blood tflow patterns

Al segment only PCoA only Both Al segment No collateral flow
and PCoA

LITICITY

u =]CA stenosis

I =[CA occlusion

Effect of Carotid Endarterectomy on Primary Collateral Blood Flow in Patients With Severe Carotid Artery Lesions
J. Hendrikse, D.R. Rutgers, C.J.M. Klijn, et.al. 2003



Blood flow
model

Ashmetkov, Bunicheva, Mukhin, et.al. (2005)
Alastruey, Parker, Peiro, et.al. (2007)
Muller, Toro (2014)



Blood flow circulation model
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Wall state equation
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4) Vessel wall elasticity

P P
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Pedley, Luo, 1998



Response to external P = exp A —11=1
pressure: A0
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Autoregulation. Rat artery
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Bifurcations. Terminal vessel
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Bifurcations. Terminal vessel
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Bifurcations. Terminal vessel
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Vessels structure
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Stenosis
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Results. Velocity measurements
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Circle of Willis
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Direction of flow

Stenosis B< 50 %

Stenosis | uss, em/s | Ueoy,em/s | Qaca, ml/s

0 % 90 91 0.21
40 % 81 92 0.08
50 % 73 99 - 0.02
80 % 10 115 - 0.53

95 % -32 140 -0.57




Direction of flow

Stenosis B > 80 %

—
ACA
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LMCA
_/,/?-’/’.

Stenosis | uss, em/s | Ueoy,em/s | Qaca, ml/s
0% 90 91 0.21
40 % 81 92 0.08
50 % 73 99 - 0.02
80 % 10 115 - 0.53
95 % -32 140 -0.57




Multiple stenoses

M~

Closed Not Closed
Circle of Willis LMCA blood flow, ml/s
Healthy | ABCD AB BCD
Closed 1.21 0.25 1.15 1.19
Not closed 1.02 0.21 0.20 1.01




Conclusion

Model:

e Individual structure
 blood flow pattern

e parameters

« 10 cases -> 5 cases




Conclusion

S patients




