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Carotid endarterectomy
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Blood flow patterns

Al segment only PCoA only Both Al segment No collateral flow
and PCoA
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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
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Blood flow circulation model

1) Mass balance oA J(UA) _
ot OX
2) Momentum balance 2 A> A
M, 2 [UZ+E) —16,uu77(A)+gy( ), n(A)=+ A A
ot ox\ 2 p Ad? | E+I,As
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3.3 Compatibility conditions
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4) Vessel wall elasticity

Analytic approximation
P(8)=P% (t,x)+pc*f (8)

{exp(A/AO ~1)-1LA> A
A) =
IN(A/A), A< A

pext (t, X) — external pressure

Wall state equation

Pedley, Luo, 1998




Autoregulation

Response to external P = exp A ~11-1
pressure: A,
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Autoregulation. Rat artery

diameter,
micron

220

210

200

190

180

170

160

150

140

130

120 ~

N measured
. — model

20 mm Hg

20 mmHg 60 mm Hg 100 mm Hg

0 2 4 6 8 10
time, min




Bifurcations. Virtual vessels

Py (t’ Xk)_ prrr:Ode (t) = R'Q,
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P (t’ Xk)_ prr:)de (t) =0



Bifurcations. Resistance
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Bifurcations. Terminal vessel

terminal
artery
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u, A, p = pt(A\)



Bifurcations. Terminal vessel
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R f Pe = Pueins = RQU
terminal Y Vo - s (A)
artery / =D, |
u, A, p, ‘compat.cond. > u, = A + .




Bifurcations. Terminal vessel

R f Pe = Pueins = RQU
terminal v )
artery 7 1 P=R(A),
u, A, p, ‘compat.cond. > U, =aA + .
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R.Pryamonosov (INM, Moscow). Patient-oriented graph network reconstruction

of coronary arteries



Vessels structure
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Ultrasound velocity measurements
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Results. Velocity measurements
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Velocity before treatment
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Velocity after treatment
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Conclusion

Model:

* Individual structure
 blood flow pattern

* parameters

* 10 cases -> 5 cases




