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Background of SIH
• Epidemiology

• Middle aged patients (30-50 years old) 
• More common in women (2:1) 
• Annual incidence of 5-10/100,000 patients in ED 

setting
• Clinical Presentation

• Orthostatic headache
• Gait disturbances
• Cognitive dysfunction
• Sensorineural hearing loss and tinnitus
• Coma
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Intracranial Imaging Findings

Schievink et al, AJNR,2008 

Bilateral hygromas

Pachymeningeal Enhancement
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Intracranial Imaging Findings

Ventricular 
collapse

Pituitary Engorgement

Dural venous sinus 
engorgement
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Diagnostic Algorithm for SSCSFL in a Setting of High Clinical Suspicion  

BRAIN + SPINES MRI

Hyperdynamic 
CT Myelogram

LEAK?

Targeted Therapeutic 
Intervention

Nontargeted 
Multilevel EBP -> 

reevaluate

LDDSM (2-day)
(2nd day with 2 hr delay 
prone CT images if both 
days “-”, looking for 
nerve root sleeve tear)

LEAK?

Reevaluate + consider 
repeat LDDSM

Extradural 
Spinal Fluid 
Collection 
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CSF-Venous Fistula
• Direct connection between intrathecal space (CSF) and a 

paravertebral vein
• New entity

• First described 2014
• Developmental?

• Arachnoid granulations 
• Likely under recognized, elusive diagnosis
• Probably most common cause of SIH
• Generally treated surgically
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CSF Venous Fistulas Diagnosis: DSM
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CSF Venous Fistulas: Diagnosis
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Surgical Outcomes
• Duvall et al, 44 patients with CSF venous fistulas
• 40 had blood patches, only 1 had improvement with blood 

patch
• 42 underwent surgery

• 49% headache free
• 27% 50% improvement

• 30 had post-operative MRI, 23 had resolution of MRI 
findings, 7 no change

• Post-operative events in 28%: rebound hypertension, 
numbness, paresthesias or burning
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Recent Case: CSF-VF draining into Azygous Vein got me 
thinking…could we catheterize azygous vein and then paraspinal 
veins…and then embolize?



©2017 MFMER  |  slide-12

Could there be an endovascular option?
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Azygous Vein Cath Azygous Venogram Paraspinal Venogram Onyx
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AP LAT
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First Case Series
• 5 patients with SIH secondary to DSM confirmed CSFVF
• All had brain sag
• All headaches
• 3 cognitive problems
• 4 tinnitus/hearing problems
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Patient 1
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Patient 2



©2017 MFMER  |  slide-23

Patient 3
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Patient 4



©2017 MFMER  |  slide-25

Patient 5
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Series to date
• 63 patients with DSM confirmed CSF-VF and brain sag on 

MRI
• All discharged date of procedure
• Complications

• Rebound hypertension requiring medical therapy 6/63
• One patient blew a new leak

• Paraspinal vein perforation 2/63 (no hematoma or clinical 
consequences)

• Onyx pulmonary emboli (3/63) no hematoma or clinical 
consequences
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65%
19%

3%

6%

7%
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Technical Nuances
• Cervical versus Thoracic versus Lumbar
• T1-T4 fistula (superior intercostal vein)
• Catheter stability
• Balloon versus no balloon
• Choice of liquid embolic agent
• Epidural Space Navigation
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Future Directions
• RCT versus blood patching?
• Newer liquid embolic agents? PHIL, SQUID, etc
• Older liquid embolic agents? Glue
• Prospective clinical registry (Multicenter?)
• 15 centers have already treated at least one patient!
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