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Amyloid beta 

- ↓ transport from ISF
- ↓ intramural periarterial drainage (IPAD) 
- ↓ glymphatic transport
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• Subdural hematoma

• Venous sinus thrombosis

• Diffuse nonaneurysmal SAH

• Bibrachial amyotrophy

• Brain sagging dementia

• Spinal cord herniation

• Superficial siderosis (iSS)

Sequelae of a spinal dural leak

• Spontaneous intracranial hypotension

Type ? Type 1

Type 2

Type 3

„Duropathy“
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„Arachnopathy“
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Microsurgical anatomy
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lateral membranes
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... all about membranes

• Formation of membranes or herniation of arachnoid
• Specific patho-anatomic feature of SIH
• Paramount importance for diagnosis and treatment

• Dorsal membranes – neo dura

• Lateral membranes – herniated arachnoid - SLEC
• Funnel like transdural channel – herniated arachnoid
• Lateral membrane – cysts/diverticula – at 

axilla of or around the exiting nerve root



neo dura
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Dura

Neo-Dura
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in 57  (10.3%)   of 447 patients with ventral CSF leaks

in 2  (3.9%)  of 51 patients with dural ectasia

in 5  (2.6%)   of 194 patients with CSF-venous fistulas
in 4  (0.9%)   of 457 patients with simple meningeal diverticula

in  (0%)   none of the 101 patients with lateral CSF leaks

in none  (0%)  of 339 patients with leaks of indeterminate origin

• estimated median latency period 126 months

• among the 57 patients with iSS  46 (80.1%) had a ventral CSF leak
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1 after weeks but

latency period was at least 

• at least 1 year in 53 patients  (98.1%),

• at least 3 years in 49 patients (90.7%)

• at least 5 years in38 patients  (70.4%)
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• ventral CSF leaks could not be eliminated with percutaneous procedures in any patient 

• surgical repair resulted in resolution of the CSF leak in all patients (know site)

• Surgical repair was associated with low risk (<5%)

Treatment success - surgery
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SuSi: 1/10 000‘000
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• Association of spinal CSF leaks and superficial siderosis

• Does surgery of the spinal CSF leaks improve SS 

Objectives





Mean follow up 7 months

Median Age – 59 y.o 

(IQR +/- 13)

N= 6

50%

N= 6

50%

• All mainly infratentorial hemosiderin deposits 

• All SLEC positive

SLEC = spinal longitudinal epidural collection

• All CSF leaks were microsurgically sealed 

Results - Baseline characteristics



Results – Outcome

• Latency SIH to SuSi 9,5 years (7-29 years)

• 70% of patients improved, 30% were stable

• Patients who improved presented after 1-3 years

• Patients who presented after 8-12 years did not

improve

• All patient with SIH-symptoms improved

• Follow-up:

SLEC ultimately resolved in all patients

Fisher’s exact test :  p= 0.01

(SuSi) (SIH)
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Only ventral leaks (Type I)?

Type 2:

Lateral leak 

„leaking cyst“

Type 1:

Ventral leak

Type 3:

CSF-venous fistula

© R. Ferrarese

(2.6%)

(3.9%)

(10.3%)



>70% of patients with SS Symptoms improved 

Highly associated with ventral leaks: 

—> iterative minor epidural bleeding at the leak site 

Timely surgical closure of the leak

Long-standing untreated ventral spinal CSF leaks leads to 

superficial siderosis of the CNS

30% were stable

? Duropathy  –  Arachnopathy – Membranopathy ?



Brain Sagging dementia



Reversible Dementia

• bvFTD catastrophic disease – young patients – no cure 

43% with CSF-venous fistula – after surgery: complete or near complete recovery

Schievink et al.  Alzheimer’s Dement.  2022 

39



Spontaneous Intracranial Hypotension

SIH

Brain 

sagging 

dementia

Mild 

Cognitive 

Impairment

Wolf, Volz, El Rahal  et al. 2025



Cognitive impairement in SIH

baseline after surgery

36-72h

p=0.001

MoCA©

Wolf, Volz, El Rahal  et al. 2025



Cognitive Impairment and SIH

Standard Clinical Testing

+

CNN - Volumetry and brain segmentation

El Rahal A, Wolf K, Volz F Beck J et al, under revisionWolf K, El Rahal A, Beck J et al, Headache 2025





International Collaborations
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Thank you 

Freiburg im Breisgau, Germany

j.beck@uniklinik-freiburg.de


	 Superficial siderosis:  Cerebral amyloid angiopathy vs SIH
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Cerebral amyloid angiopathy
	Cerebral amyloid angiopathy
	Cerebral amyloid angiopathy
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Superficial Siderosis
	Superficial Siderosis
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Results - Baseline characteristics
	Results – Outcome
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Reversible Dementia
	Spontaneous Intracranial Hypotension
	Cognitive impairement in SIH
	Slide Number 43
	Surgical technique – Type I
	Slide Number 45
	CSF-Center Freiburg
	Thank you 
	Slide Number 48
	Slide Number 49
	Slide Number 50

