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Anatomy and pathogenesis of spinal CSF leaks
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Classification of CSF leaks as a cause of SIH



Classification of CSF leaks as a cause of SIH

•Spinal

• CSF rhinorrhea–otorrhea ?
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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



Type 1a ventral leak

• Microspur/osteophyte in >95% of cases
• Dural tear 1-22 mm in length, >90% 3-6 mm
• Thoracic >90% of cases
• Requires surgery if present for more than 3-6 months
• Significant risk of superficial siderosis if left untreated
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Size of underlying osseous abnormality in ventral spinal CSF leaks

variable
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Type 1b – Lateral or posterior leak



Type 1b lateral leak

• No microspur/osteophyte
• Microfibrillopathy? 
• Thoracic >90% of cases
• Percutaneous treatment can be curative at any time
• Less risk of superficial siderosis?
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Type 2a – simple meningeal diverticulum
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Type 2a simple meningeal diverticulum

• Very common at cervicothoracic junction and lower thoracic spine
• Underlying connective tissue disorder?
• How often is it really a CSF-venous fistula





Meningeal diverticula with extradural CSF
CSF hydrothorax



Type 2b – dural ectasia



Type 2b - dural ectasia

• An underlying connective tissue disorder
• Ankylosing spondylitis
• Marfan syndrome
• Neurofibromatosis type 1



Ankylosing spondylitis (M Bechterew)



Marfan syndrome



Neurofibromatosis type 1



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



Spinal CSF–venous fistulas: Are they “shy”



Spinal CSF–venous fistulas: Are they “shy”

Not always



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?
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Types of spontaneous spinal CSF-venous fistulas

 * based on fistula origin
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Type 3 – CSF-venous fistula

• Ruptured arachnoid granulation
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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?
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Yield of DSM in identifying CSF-venous fistulas

• Positive brain MRI: 80+%
• Negative brain MRI: 10% (20% if meningeal diverticula present)
• Brain sagging/bvFTD: 40%



How common are these different types?

•Temporal trends!
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How common are these different types?

•Referral bias!



How common are these different types?



Thank you!
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