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In the classical hypothesis, CSF flows from the
choroid plexus to the arachnoid granulations
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In the glymphatic theory, CSF enters the brain along
penetrating arteries
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In the microvessel theory, ISF/CSF is filtrated through
capillaries
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In the microvessel theory, ISF/CSF is filtrated through
capillaries
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The wall permeability of the BBB may be low, but
CNS capillaries make up a massive surface area
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(Grzybowski et al. 2006) (Uhlirova et al. 2006)



Our model is based on Multiple Poro-Elastic Theory
(MPET) and Darcy’s law
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Our model is based on Multiple Poro-Elastic Theory
(MPET) and Darcy’s law
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The steady-state pressure equations are independent

of tissue displacement
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Time dependence is added for the infusion test
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Time dependence is added for the infusion test

Opq

S0 91 — Kavzpa -+ Vac(pa, — pc) =0




Pressure [mmHg]

Pressure [mmHg]

30

M
un

M
o

[
un

35

30

25

20

15

time [s]

200 400 600 800
time [s
Capﬁégy
200 300 400 500 600 700 800

120

110

Pressure [mmHg]

Pressure [mmHg]

100

90
80
70
60
50

10

Arterial

200 300 400 500 600
ime [s]
enous

700

800

0 E
100

200 300 400 500
time [s]

600

700

800



Fluid transfer between compartments can
be assessed during the infusion test

Baseline values, before infusion
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Fluid transfer between compartments can
be assessed during the infusion test

Plateau-level during infusion test
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Flux (ml/s)

We have access to more than 100 patient-specific
meshes and boundary conditions
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Pulsatility is not transmitted to the ISF
compartment
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Velocities up to 50 um/sec observed in
paravascular spaces

By Jack
Thomas and
ht o Douglas
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Assume average net flow of 20 um/sec in all
PVS of a mouse
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Assume average net flow of 20 um/sec in all
PVS of a mouse
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Assume average net flow of 20 um/sec in all
PVS of a mouse

R, =20 um
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CSF__ =0.5 yL/min
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Assume average net flow of 20 um/sec in all
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Reported PVS velocities would result in “convective”
flow through brain parenchyma
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Reported PVS velocities would result in “convective”
flow through brain parenchyma
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Reported PVS velocities would result in “convective”
flow through brain parenchyma
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Reported PVS velocities would result in “convective”
flow through brain parenchyma
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There is still a discrepancy between findings
regarding convective flow in the parenchyma




Modeling infusion tests allows for investigation of
theories regarding CSF production and absorption
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Modeling infusion tests allows for investigation of
theories regarding CSF production and absorption
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