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The key to surgical success is imaging



The key to surgical success is imaging



Key to success = digital subtraction myelography (DSM)



Key to success = dynamic CT-myelography

Courtesy of: Dr Lalani Carlton-Jones
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as a cause of SIH
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Ventral leak



Size of ventral dural tears

1.5 mm 15 mm



Bony spicules in SIH due to ventral dural tear –
calcified disc, calcified ligament, osteophytes, microspurs





Surgical repair of ventral CSF leaks:

in order of decreasing invasiveness

• Extradural repair with facetectomies and multi-level fusion

_______________________________________________________________

• Intradural repair with laminectomy with/without laminoplasty

• Intradural repair with hemilaminectomy

• Intradural repair with hemilaminectomy through tubular retractor



Surgical repair of ventral CSF leaks:

in order of decreasing invasiveness

• Extradural repair with facetectomies and multi-level fusion

_______________________________________________________________

• Intradural repair with laminectomy with/without laminoplasty =

 safest and most effective

• Intradural repair with hemilaminectomy =

 faster recovery and almost as safe and effective

• Intradural repair with hemilaminectomy through tubular retractor =

 even faster recovery and almost as safe and effective but trans-tubular 

suturing is challenging 
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Surgical repair of ventral CSF leaks:

in order of decreasing invasiveness

• Extradural repair with facetectomies and multi-level fusion

_______________________________________________________________

• Intradural repair with laminectomy with/without laminoplasty =

 safest and most effective

• Intradural repair with hemilaminectomy =

 faster recovery and almost as safe and effective

• Intradural repair with hemilaminectomy through tubular retractor =

 even faster recovery and almost as safe and effective but trans-tubular 

suturing is challenging 

_______________________________________________________________

• Extradural endoscopic repair
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Endoscopy

8 mm tube (o.d.)

Posterior intradural

repair

Since 2011 Since 2025

MISS - retractor

2.5 cm incision 





Dr Corey Walker





_____________________________________________________________

Results of posterior intradural repair of ventral CSF leak =

(the “gold standard”)

No of patients (range): 12 - 79

Successful repair (range): 83.5 – 100%

Successful repair (combined): 87.5%



Posterior intradural ventral spinal CSF leak repair–
With identification and repair of dural tear

Cedars-Sinai: first 400 patients (Since Summer 2011)

• Successful repair (radiographic): 96%

• Complications

 - permanent neurologic deficit:  <1%

 - infection:     1%

 - iatrogenic CSF leak:   4%

 - post-op epidural hematoma:  0%

 - peri-op mortality:    0%



Durability of intradural ventral CSF leak repair

• 37 patients  > 10 years post-op

•  2 lost to follow-up

• 407.5 person-years of follow-up

• Successful repair ( 97%)

• Recurrent CSF leak: 0
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Lateral leak



Types of lateral CSF leaks

5-10%

20-30%

60-80%



AXILLA SHOULDER PEDICULAR

*
* *





Successful repair: 17/17 = 100% Successful repair: 55/56 = 98.2%
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Dorsal leak
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Simple meningeal diverticula





Meningeal diverticula with extradural CSF
CSF hydrothorax
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Complex meningeal diverticula/dural ectasia









Although surgery for simple cysts is simple,

surgery for complex cysts/dural ectasia is not
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CSF-venous fistula





Spontaneous spinal CSF-venous fistulas



Thoracic – with meningeal diverticulum Thoracic – without meningeal diverticulum



VC

Cervical Lumbar Sacral



Type 1a - 80%

Nerve root sleeve –

Distal

Type 1b - 10%

Nerve root sleeve –

Proximal

Type 2 - 10%

Common thecal sac

Classification of spontaneous spinal CSF-venous fistulas



Spontaneous spinal CSF-venous fistulas
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Spontaneous spinal CSF-venous fistulas

Clipped



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



AT: 54-year-old man with 13-year history of orthostatic headaches



PRE-OP POST-OP

PRE-OP

POST-OP





TJ: 26 year-old woman with 2 year history of headache



Cedars-Sinai approach to suspected SIH

MR Brain with Contrast

MR Spine with MR Myelo (T2-weighted)

Spinal extradural CSF(+) Spinal extradural CSF(-) 

Prone DSM

If ventral

Lateral decubitus DSMs

SIH confirmed

Persistent symptoms

Non targeted EBP

Lateral DSM

If lateral



Cedars-Sinai approach to suspected SIH and CSF-venous fistulas

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

Percutaneous fibrin glue injection (outpatient)

 

Since 2013

 local/MAC

 70-80% cure rate



Pros and cons of CSF-venous fistula treatments

Endovascular Onyx embolization (outpatient)

 

Since 2020

 General anesthesia

 70-80% cure rate



Pros and cons of CSF-venous fistula treatments

Surgical ligation (inpatient)

 

Since 2013

 General anesthesia

 >99% cure rate

hemoclipsaneurysm clips



What are the consequences of nerve root clip ligation? 

A study of 547 thoracic nerve roots clipped (T2-T12)



What are the consequences of nerve root clip ligation? 

A study of 547 thoracic nerve roots clipped (T2-T12) = 547 patients



What are the consequences of nerve root clip ligation? - Major 

A study of 547 thoracic nerve roots clipped (T2-T12)

Spinal cord infarction (Artery of Adamkiewicz): 0



What are the consequences of nerve root clip ligation? - Major 

A study of 547 thoracic nerve roots clipped (T2-T12)

Spinal cord infarction (Artery of Adamkiewicz): 0



What are the consequences of nerve root clip ligation?  

Need for  spinal angiogram?  



What are the consequences of nerve root clip ligation? - Minor 

A study of 547 thoracic nerve roots clipped (T2-T12)

Abdominal muscle herniation: 8 (at least)



What are the consequences of nerve root clip ligation? – “Minor”

Abdominal muscle herniation



What are the consequences of nerve root clip ligation 

endovascular embolization (T11 and T12)? – “Minor”

Abdominal muscle herniation



Preferred treatment for spinal CSF-venous fistula

• Patient preference

• Patient preference

• Patient preference

BUT!

• Spinal level “functional” nerve root    embolization

• Closely associated vascular malformation    embolization 



Preferred treatment for spinal CSF-venous fistula

• Patient preference – poll March 2025

Reason for choosing surgery over embo (n=37):

84% “One and done”

5% Did not want to disappoint me

5% Worry about long-term Onyx effects

3% Permanent blindness after MMA embo

3% What is embolization?



No improvement – do not repeat DSM Transient improvement – repeat DSM
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N. Luetzen & J. Beck



DISTAL NERVE ROOT TEARS





Surgical repair of spontaneous spinal CSF leaks

• Imaging is key to successful surgery

• Less invasive and more impactful surgery

• Dural repair surgery is durable

• Surgical solutions depend on CSF leak type

• Randomized controlled trials  



Thank you

_____

schievinkw@cshs.org
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