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A rough outline

The talk will be split into three parts:

1) What is cerebral continuum mechanics (CCM)?
2) CCM and NPH, how do they relate?
3) CCM and you: Bridging models and measurements.
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Cerebral continuum mechanics

Continuum mechanics- study of
the physics of fluids and solids

One such application, the CNS
Models across scales
The glymphatic system
But how do we work?

Figure: Mechanics research activity
at UiO. (With Øystein Lande, Karen
Samseth, Jean Rabault and Mikael
Mortensen)
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Cerebral continuum mechanics

Continuum mechanics- study of
the physics of fluids and solids
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Models across scales
The glymphatic system
But how do we work?

Figure: Figure from Dreyer et al. 2024
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Cerebral continuum mechanics

Continuum mechanics- study of
the physics of fluids and solids
One such application, the CNS
Models across scales

The glymphatic system
But how do we work?

Figure: Left: Holter et al. (2017),
right: Dreyer et al. (2024)
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Figure: By Jeffery J. Iliff, from
Wikimedia under the public domain
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Our 2024 model setup
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Building a NPH model

1. Decide on model target:
(Ventriculomegaly,
infusion tests or other.)

2. Decide on governing
equations.

3. Literature review, what do
we know?
We want to check what
our model implies

4. Validate against known
data.

Figure: Figure from Kartal and Algin (2014)
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Building a NPH model

1. Decide on model target:
2. Decide on governing

equations.

3. Literature review, what do
we know?
We want to check what
our model implies

4. Validate against known
data.

Our 2024 model
Fluid flow in seven compartments. Transport
of blood/water through pressure differences.

Ci
𝜕pi
𝜕t

= −𝜅i
𝜇i
∇2pi +

∑︁
i≠j

𝜔i,j(pi − pj). (1)
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Building a NPH model

1. Decide on model target:
2. Decide on governing

equations.
3. Literature review, what do

we know?
We want to check what
our model implies

4. Validate against known
data.

Figure: Kahlon, Sundbärg and Rehncrona (2005)
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Model insights

Model results vs.
theoretical expectation

Parameter uncertainty
lead to span in
predictions
Implications for
diffusion/convection
dominated transport
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Model results vs.
theoretical expectation

Parameter uncertainty
lead to span in
predictions
Implications for
diffusion/convection
dominated transport

Figure: Generic infusion test. From Dreyer et al.
(2024)
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Model insights

Model results vs.
theoretical expectation

Parameter uncertainty
lead to span in
predictions
Implications for
diffusion/convection
dominated transport

Figure: Infusion test with subject specific data.
From Dreyer et al. (2024)
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What can we learn from models?

Models functions as highly flexible laboratories

Goal: Explain phenomena that are difficult to measure
And make predictions which can be verified experimentally
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