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Glymphatic system ≈ CSF flow through the brain
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CSF inflow: perilsylvian subarachnoid space  cortex  white matter
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…driven by arterial pulsations, …, and CSF pressure
…intracranial CSF pressure is higher when lying down

interpeduncular cistern

insular cortex

white matter frontal lobe

white matter temporal lobe
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“Vasomotion acts as a pump 
driving CSF into the brain”

Glymphatic transport in NREM sleep



CSF (in)flow is influenced by

• cardiac pulsations

• respiration
- „resisted inspiration for detection of CVF“ Mark IT AJNR 2022

• posture / gravity
- intracranial CSF pressure is higher when lying down

in COPD, sleep apnea, IIH …

• Sleep
- „Norepinephrine-mediated slow vasomotion during sleep in rats”

Hauglund NL Cell 2025

• neuronal activity

• CSF pressure
- Urbach H AJNR 2024, Wolf K Neurology 2023

• ….?
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CSF outflow: brain  lymphatics  cervical lymph nodes
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Glymphatic transport to dural lymphatics



Dural lymphatics
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SI parasagittal dura excluding arachnoid granulations
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Urbach H et al. Different glymphatic-lymphatic coupling in the nasal mucosa and parasagittal dura.
Invest Radiol in press

3D T1-w CS-BB-SPACE (0.5x0.5x0.6 mm)
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DTI-ALPS
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along the perivascular space



DTI-ALPS
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V CSF in white matter 
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COVID
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Diffusion Microstructure Imaging (DMI)



SIH: Interstitial brain fluid

Zander C et al. Low interstitial fluid volume in patients with spontaneous intracranial hypotension: insights 
from diffusion microstructure imaging. In preparation

Gray matter White matter



SIH: Interstitial brain fluid
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Corona radiata



SIH: Interstitial brain fluid
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from diffusion microstructure imaging. In preparation

Hippocampus parahippocampal gyrus
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Implications

• to understand „brain fog“, „spinal MCI“, „spinal dementia“, „brain sagging dementia“ 
in SIH



BWK8

Wolf K et al. Headache 2024, Wolf K et al. Headache 2025

MoCA 26.5  2  28.5  1 , TMT B 2.1  2  1.1  1 s

„spinal MCI“



Implications

• to understand „brain fog“, „spinal MCI“, „spinal dementia“, „brain sagging dementia“ 
in SIH

Urbach H et al. Neuroradiology 2025, Wolf K et al. Headache 2024, Wolf K et al. Headache 2025

Substantia innominata



Summary

We show with different MRI sequences
Gd cisternographie, T1-relaxometry, 3D-CS-BB-SPACE (0.5x0.5x0.6)

Diffusion microstructure imaging
that

CSF flow ≈ glymphatic transport ≈ is lower in patienst with SIH


