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Spinal CSF Leaks à SIH



SIH: Treatment
Conservative SurgeryPatching

bed rest
hydration
caffeine
abdominal binder



SIH: Treatment
SurgeryPatching



SIH: Treatment
Patching



Epidural Blood Patch: Anatomy
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Epidural Blood Patch: Anatomy
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Epidural Blood Patch: Anatomy
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EBP treatment of post lumbar puncture 
headache: case series
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Epidural Blood Patch:Technical Considerations

Blind Imaging 
Guided



Epidural Blood Patch:Technical Considerations

Blind

25+%



Epidural Blood Patch:Technical Considerations

Imaging 
Guided FluoroCT



Epidural Blood Patch:Technical Considerations

Non-Targeted Targeted



Epidural Blood Patch:Technical Considerations

Blood Fibrin Glue



• Fibrin glue patch:

Thrombin
CaCl2

Fibrin monomers 
“glue”

Fibrinogen
Factor VIII

Fibronectin
Aprotinin

Plasminogen

Epidural Blood Patch: Fibrin Glue



Physiologic fibrin Fibrin glue

Epidural Blood Patch: Fibrin Glue



Epidural Blood Patch: Fibrin Glue



Epidural Blood Patch: Post Lumbar Puncture



Epidural Blood Patch: Post Lumbar Puncture



Epidural Blood Patch: Post Lumbar Puncture
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Epidural Blood Patch: Post Lumbar Puncture



Epidural Blood Patch: Post LP Ventral



Epidural Blood Patch: Post LP Ventral



Type 1: Diverticula

Beck J. Neurology 2016;87:1220-6



Type 1: Diverticula



NRS: EBP Treatment
Transforaminal
dorsal epidural
Blood patchContrast



Epidural Blood Patch: NRS Diverticular



Epidural Blood Patch: NRS Diverticular





Type 2: Osteophyte Spur

Beck J. Neurology 2016;87:1220-6



Type 2: Osteophyte Spur



Type 2: Osteophyte Spur

Beck J. Neurology 2016;87:1220-6



Courtesy of Wouter Schievink, M.D.

Osteophyte Spur



Epidural Blood Patch: Ventral CSF Leak



Epidural Blood Patch: Ventral CSF Leak



Epidural Blood Patch: Ventral CSF Leak
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Epidural Blood Patch: Ventral CSF Leak



Epidural Blood Patch: Ventral CSF Leak

Murthy PG et al. Pain Med 2010;11(12):1756-64





Type 3: Fistula

Schievink WI. Neurology 2016;87:673-9 Courtesy of Rick Wiggins, M.D.



Kranz PG, Amrhein TJ. AJNR 2019;40(4):745-6



SIH: Treatment: CT Approaches

Transforaminal Interlaminar Ventral

Amrhein TJ, Gray L, Kranz PG. AJNR 2016 37:1951-6



SIH: Treatment: Fluoro Approaches



Intravascular Injection (CT)

Immediate

1-2 seconds

Washout



Intravascular Injection (CT)
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Intravascular Injection (CT): Locations
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Intravascular Injection (CF)



Leak Coverage Pain / Deficits

Mass EffectVolume

Epidural Blood Patch:When To Stop?



Epidural Blood Patch:When To Stop?



Current Percutaneous Treatment Approaches
• EBP: 1st treatment and standard of care
– Imaging-guided vs. Blind
– Targeted vs. Non-targeted
– Fibrin glue

• Treatment based on leak subtype
– Iatrogenic
– Ventral disc osteophyte spur
– CVF and NRS diverticulum



Thank You!
Tim Amrhein, MD

Associate Professor of Neuroradiology
Director of Spine Intervention

Duke University Medical Center
@TimAmrheinMD


