Comparison among different models

Full 3D/FSI model 3D/FSI-1D model 3D/FSI-1D model with tapering
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Good agreement between
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tapering in the ID model

and the full model
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Comparison among different models

Mean pressure and flow rate at the internal carotid (up) and at the external carotid
(bottom)
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Blood Flow and Oxygen Transport in the Brain

ID (vessels) and
3D (brain tissue)
blood pressures
with pulsatile input blood
flow rate and left carotid
artery occlusion
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(Simulations by C.D’Angelo)
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| D-3D Perfusion Model

A realistic time-dependent |D-3D model:

f O
Cta—pt + V- (KtVpt) + apt — ¢(pt,pv)op =0 t > 0, x € €2,

- 1 u 7
o, Dv Cl) - 2 %Cb(ptapV) = 0. t>0,s €A,
7 88 rdv

ot 0
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| D-3D Perfusion Model

A realistic time-dependent | D-3D model:

(0
Otgt.+ = (Ktvpt) + apt — ¢(ptapv>5/\ =01t> Oa X € Qa

0 [pv] , [0 1] @ [pv] |, [2o(pt,pv)
“ c| < PPV g 4> 0.5€AN
ot |av | T % O| Os |Qv N . TQv ’

\

B pi: 2 — R blood pressure in the tissue (3D)
pv . A\ — R blood pressure in the vessel (1D)
qv : A\ — R blood flow rate in the vessel (ID)
® .\ — R the exchange term

Alfio Quarteroni EPFL Lausanne & Politecnico di Milano

Friday, April 5,



| D-3D Perfusion Model

Flow model

o 0
“or _

0 = 0 :
o pv + (]? C pV 4+ Qb(pt pV) = 0, t>0,s €N,
Ot |9V = O ds qv - gy

—pt+ V- (KiVpy) +.?t — ¢(pt;pv)oA =0 t > 0, x € €2,

. Venous transmission coefficients [range: 103 kPa-' s°']
Capillary compliance [10-3 kPa™']
Tissue conductivity [0.05 mm? kPa's-! ]

Vessel Windkessel parameters
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| D-3D Perfusion Model

1D-3D mass transport and diffusion models:

v - Vur — 0(ug,uv)opn = f, t > 0, x € 2,

t>0,s €N,

. ut - 2 — R mass concentration in the tissue (3D)

Uy . /A — IR mass concentration in the vessel (D)

0 = %(’UJV — ’(_Lt) is a penalization term.

- Same form as ¢

- Enforces Uy = Ut
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