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##+# High-Flow Fistula: Definition, Pathophysiology, and Management

##+# 1. Definition A high-flow fistula is an abnormal direct connection between an artery
and a vein or venous sinus, bypassing the capillary network. This results in high-velocity blood
flow, causing venous hypertension, turbulent flow, and potential vascular rupture or
ischemia.

High-flow fistulas are commonly seen in: - Dural arteriovenous fistulas (dAVFs) - Arteriovenous
malformations (AVMs) - Dural sinus malformations (tDSMs) - Carotid-cavernous fistulas
(CCFs)

In the context of dural sinus malformations (tDSM), high-flow fistulas contribute to venous
hypertension, hydrocephalus, and cerebral congestion, requiring aggressive endovascular
treatment.

##+# 2. Pathophysiology - Arterial blood shunts directly into the venous system without
normal resistance, causing:

1. Venous hypertension - can lead to cerebral edema, hydrocephalus, and hemorrhage.

2. Arterial steal phenomenon - normal brain tissue receives less blood, increasing the risk of
ischemia and neurological deficits.

3. High cardiac output - in neonates, excessive blood shunting may cause heart failure.

- In high-flow dural arteriovenous fistulas (dAVFs):

1. Blood is diverted from the meningeal arteries into the dural venous sinuses, overloading
the venous system.
2. Retrograde venous drainage can occur, increasing the risk of intracranial hemorrhage.

##+# 3. Clinical Presentation Symptoms depend on the location and severity of the high-flow
fistula:

##+#+# A. Neonatal/Infant Presentation (Congenital High-Flow Fistulas) - High-output heart
failure due to excessive blood flow into the venous system. - Hydrocephalus from venous
hypertension. - Macrocephaly (enlarged head due to raised intracranial pressure). - Seizures and
developmental delay.

###+# B. Pediatric & Adult Presentation - Headaches and increased intracranial pressure
(ICP). - Tinnitus or cranial bruits (audible turbulent blood flow). - Seizures due to cortical venous
drainage. - Neurological deficits (e.g., hemiparesis, visual disturbances) from venous
congestion. - Spontaneous intracranial hemorrhage in severe cases.

##+# 4. Diagnosis A. Imaging Modalities: - MRI/MRA (Magnetic Resonance
Imaging/Angiography):

1. Identifies venous congestion and structural abnormalities.

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/



Last update: 2025/01/31 08:15 high-flow_fistula https://neurosurgerywiki.com/wiki/doku.php?id=high-flow_fistula

- Digital Subtraction Angiography (DSA) (Gold standard) :
1. Essential for mapping feeding arteries, draining veins, and flow dynamics.
- CT Angiography (CTA):

1. Detects large fistulas and venous engorgement.

### 5. Treatment Strategies A. Endovascular Embolization (First-Line Treatment) - Goal:
Occlude the abnormal shunt while preserving normal venous drainage. - Approach:

1. Transarterial embolization (via femoral artery - feeding artery).
2. Transvenous embolization (via internal jugular vein - venous sinus).

- Materials Used:

1. Liquid embolic agents (Onyx, n-BCA) for deep penetration.
2. Coils to block high-flow shunts.
3. Pressure Cooker Technique (PCT) for controlled embolization.

[ Advantages: v Minimally invasive v Effective for high-flow lesions v Lower risk of hemorrhage
compared to surgery

B. Surgical Resection (Rarely Needed) - Reserved for embolization failures or complex
fistulas. - Involves clipping or ligation of feeding arteries.

C. Medical & Supportive Management - Control of intracranial pressure (ICP):
1. Acetazolamide or VP shunt if hydrocephalus is present.

- Seizure management with antiepileptic drugs. - Cardiac monitoring in neonates with high-
output failure.

### 6. Prognosis - Early embolization improves outcomes, reducing venous hypertension and
the risk of stroke or hemorrhage. - Untreated high-flow fistulas can lead to progressive
neurological deterioration or fatal cardiac overload in neonates. - Multistage embolization
is often required for complete occlusion.

##4# 7. Key Takeaways [] High-flow fistulas are abnormal arteriovenous connections with
direct, high-velocity flow. ] Dural sinus malformations (tDSM) often involve high-flow fistulas,
leading to venous hypertension and hydrocephalus. [ Endovascular embolization is the
treatment of choice, with techniques like PCT improving safety and effectiveness. [] Early
intervention is critical to prevent hemorrhage, ischemia, or heart failure in neonates.
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Would you like more details on embolization techniques like Pressure Cooker Technique (PCT)?
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