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Abstract

Arteriovenous fistulae (AVFs) represent abnormal or
surgically created connections between arteries and
veins, bypassing the capillary network. While
congenital and acquired AVFs can lead to significant
hemodynamic disturbances and clinical complications,
surgically constructed AVFs play a crucial role in
hemodialysis access for patients with chronic kidney
disease. This article provides an in-depth overview of
the etiology, pathophysiology, classification, clinical
presentation, diagnostic approaches, and management
strategies of arteriovenous fistulae. Additionally, recent
advances in interventional techniques and surgical
innovations are discussed, emphasizing the importance
of early detection and tailored treatment in optimizing
patient outcomes

Introduction

Arteriovenous fistulae are vascular anomalies
characterized by a direct communication between an
artery and a vein. This connection alters normal blood
flow dynamics, often resulting in increased venous
pressure and reduced tissue perfusion. AVFs may be
congenital, traumatic, iatrogenic, or surgically created
for therapeutic purposes, particularly in renal failure
patients requiring long-term hemodialysis

Etiology and Classification

Congenital AVFs

These are rare and arise due to developmental vascular
malformations. They may be isolated or associated
with syndromes such as arteriovenous malformation
complexes.

Acquired AVFs

e Traumatic: Penetrating injuries or blunt trauma

e latrogenic: Resulting from medical procedures
(e.g., catheterization, biopsies)
e Pathological: Secondary to aneurysms or tumors

Surgically Created AVFs

These are intentionally constructed, most commonly
between the radial artery and cephalic vein, to
facilitate vascular access for hemodialysis

Pathophysiology

In AVFs, blood flows directly from the high-pressure
arterial system into the low-pressure venous system.
This leads to

e Increased venous return

e Reduced peripheral resistance

e Potential cardiac overload in large or untreated
fistulae

e Tissue hypoxia due to bypassing capillary beds

Chronic AVFs can result in high-output cardiac failure
due to sustained increased cardiac workload.

Diagnostic Evaluation
Clinical Examination

Palpation and auscultation remain fundamental in
detecting AVFs.

Imaging Modalities

e Doppler Ultrasound: First-line, non-invasive
e CT Angiography: Detailed vascular mapping
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e MR Angiography: Useful in complex or deep References

lesions
e Digital Subtraction Angiography (DSA): Gold
standard for diagnosis and intervention

Management Strategies
Conservative Management

Small, asymptomatic AVFs may be monitored with
regular follow-up.

Surgical Intervention

e Ligation or excision of the fistula
e Reconstruction of affected vessels

Endovascular Techniques
e Embolization using coils or plugs

e  Covered stent placement
These minimally invasive approaches are
increasingly preferred due to reduced morbidity

Dialysis AVF Care

e Regular monitoring for patency
o Management of complications like stenosis
(angioplasty) or thrombosis

Complications

High-output cardiac failure

Venous hypertension

Limb ischemia (“steal syndrome™)

Infection or thrombosis (especially in dialysis
AVFs)

Recent Advances

e Bioengineered vascular grafts

e Ultrasound-guided AVF creation

e Drug-coated balloons for stenosis prevention

e Improved imaging for early detection
Conclusion

Arteriovenous fistulae are complex vascular entities
with both pathological and therapeutic significance.
Understanding their diverse presentations and
underlying mechanisms is essential for effective
diagnosis and management. With advancements in
surgical and endovascular techniques, outcomes for
patients with AVFs continue to improve, particularly in
the context of hemodialysis access. Early recognition
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