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Types of spontaneous CSF leaks

•Spontaneous vs traumatic



Types of spontaneous CSF leaks

•Spontaneous vs traumatic? 73-year-old MD with 1 year of 
orthostatic headaches

S/P resection spinal cord tumor in
Ukraine in 1970s



Types of spontaneous CSF leaks

•Spontaneous vs traumatic – what does ICHD-3 say?



Types of spontaneous CSF leaks

•Spontaneous vs traumatic
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Reviewed all new patients from 1-1-2022 to 6-30-2023 with documented spontaneous spinal CSF leaks

n = 246

How many were originally referred to us as a traumatic/iatrogenic spinal CSF leak

n =  8 (3.3%)
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8 women (age range, 23 – 57 years)

2 post lumbar spine surgery
2 post epidural steroid injection
2 post lumbar puncture
1 post epidural for childbirth
1 post facet block
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23-year-old woman undergoes L5-S1 facet blocks at 3:30 pm. Orthostatic headaches at 6:30 pm same day.



TITLE: Post dural puncture or post spinal durotomy patients with persistent positional 
headaches should be considered for evaluation of spontaneous cerebrospinal fluid leaks

AUTHORS: Angelique Sao-Mai Sy Tay, MD, Marcel M Maya, MD, and Wouter I Schievink, 
MD

23-year-old woman undergoes L5-S1 facet blocks at 3:30 pm. Orthostatic headaches at 6:30 pm same day. 
Lateral type 1b CSF leak identified at T4.
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57-year-old woman with orthostatic headaches “a few weeks” after lumbar spinal decompression/fusion

bleb
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Types of spontaneous CSF leaks as a cause of SIH

•Spinal vs skull base



Classification of CSF leaks as a cause of SIH

•Spinal

• CSF rhinorrhea?

      NEVER!
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Another 13-year-old boy

Pre-op Post-op
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Types of spontaneous spinal 
CSF leaks as a cause of SIH



Classification of spinal CSF leaks as a cause of SIH

• Type 1: Dural tear
1a: ventral
1b: (postero-)lateral

• Type 2: Meningeal diverticulum
2a: simple
2b: complex/dural ectasia

• Type 3: CSF-venous fistula

• Type 4: Indeterminate



Type 1a – Ventral leak



Bone spur as cause of ventral CSF leak 



Ventral spinal CSF leak

• Curable with non-directed epidural blood patching even in presence 
of large bony spur if performed “early”

• Directed percutaneous approach between “early” and 3-6 months

• When present >3-6 months direct to surgery



Type 1b – Lateral or posterior leak



Type 1 b (postero-)lateral CSF leaks

Consider percutaneous fibrin glue injection for cure,
regardless of duration of symptoms

Extradural surgical approach, clip or suture

Associated with nerve root sleeve



Type 2a – simple meningeal diverticulum





Meningeal diverticula with extradural CSF
CSF hydrothorax



Type 2b – complex meningeal diverticula/dural ectasia



Although surgery for simple cysts is simple,
surgery for complex cysts/dural ectasia is not



Type 3 – CSF-venous fistula





Type 3 – CSF-venous fistula

• Ruptured arachnoid granulation
• Associated with meningeal diverticula or arise from common thecal 

sac (different types)
• Associated with venous or veno-lymphatic vascular malformations
• Any spinal level but >90% thoracic

• How common?

Neurology. 2014 Jul 29;83(5):472-3



Yield of DSM in identifying CSF-venous fistulas – 
in patients without extradural CSF on spine imaging

• Positive brain MRI: 75% (J Neurosurg Spine, 2019)

• Negative brain MRI: 10% (Headache, 2021)

• Brain sagging/bvFTD: 40% (Alzheimer &  Dementia, 2023)



Type 1a - 75% Type 1 b - 15% Type 2 - 10%
Nerve root sleeve - distal Nerve root sleeve - proximal Common thecal sac

VM+ or VM-



Type 1a - 75% Type 1 b - 15% Type 2 - 10%
Nerve root sleeve - distal Nerve root sleeve - proximal Common thecal sac

VM+ or VM-





MV: 17-year-old girl with one month history of progressive orthostatic headaches 





pre-procedure post-procedure



AT: 54-year-old man with 13-year history of orthostatic headaches
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CSF-venous fistulas – 3 or 4 options for treatment

Epidural blood patching less effective?

1Percutaneous fibrin glue injection
2Endovascular Onyx embolization
3Surgical ligation



Cedars-Sinai approach to suspected SIH

MR Brain with Contrast
MR Spine with MR Myelo (T2-weighted)

Spinal extradural 
CSF collection (+) 

Spinal extradural 
CSF collection (-) 

Prone DSM
If ventral

Lateral decubitus DSMs

SIH confirmed

Persistent symptoms

Non targeted EBP

Lateral DSM
If lateral



Pros and cons of CSF-venous fistula treatments
1 Percutaneous fibrin glue injection (outpatient)

Since 2013
local/MAC
70-80% cure rate

2 Endovascular Onyx embolization (outpatient)
Since 2020
General anesthesia
70-80% cure rate

3 Surgical ligation (inpatient)
Since 2013
General anesthesia
>99% cure rate

FGI

Endo onyx

hemoclips aneurysm clips



Type 3 CSF leak - CSF-venous fistulas
Surgical options

Option A: Clip/cauterize fistulous connection 

Option B: Clip non-eloquent/functional nerve root if A not possible



Preferred treatment for spinal CSF-venous fistula

• Patient preference

Individualized treatment
• Spinal level “functional” nerve root
• Subtyping of CSF-venous fistula 
• Associated vascular malformation



Preferred treatment for spinal CSF-venous fistula



Preferred treatment for spinal CSF-venous fistula

*

13 mm



Preferred treatment for spinal CSF-venous fistula

*



CSF-venous fistula treatment

VS



CSF-venous fistula treatment
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CSF-venous fistula treatment 
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Preferred treatment for spinal CSF-venous fistula

• Patient preference

Individualized treatment
• Spinal level “functional” nerve root
• Subtyping of CSF-venous fistula 
• Associated vascular malformation



Thank you!

_____

schievinkw@cshs.org


