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Abstract

Hemodialysis access surgery plays a pivotal role in the management of End-
Stage Renal Disease (ESRD), providing patients with reliable vascular access
for regular dialysis treatments. This comprehensive article explores the
various surgical techniques used to establish hemodialysis access,
including Arteriovenous Fistula (AVF) creation, Arteriovenous Graft (AVG)
placement, and Central Venous Catheter (CVC) insertion. Key considerations
such as patient selection, preoperative evaluation, postoperative
management, and complications are discussed in detail. Understanding the
nuances of hemodialysis access surgery is essential for healthcare
professionals involved in the care of patients with chronic kidney disease.
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Introduction

Hemodialysis access surgery represents a critical intervention for patients
with End-Stage Renal Disease (ESRD) who require regular hemodialysis
treatments to sustain life. Effective vascular access is essential to facilitate
the efficient removal and return of blood during dialysis sessions. This
article provides a comprehensive overview of hemodialysis access surgery,
encompassing the various surgical techniques, patient selection criteria,
perioperative management strategies, and outcomes associated with
Arteriovenous Fistula (AVF), Arteriovenous Graft (AVG), and Central Venous
Catheter (CVC) placement. The evolution of hemodialysis access surgery
reflects advancements in vascular surgery techniques and materials, aimed
at improving access longevity, minimizing complications, and enhancing
patient quality of life. By exploring the complexities of establishing and
maintaining vascular access for hemodialysis, healthcare providers can
optimize care delivery and outcomes for patients navigating the challenges
of chronic kidney disease. Advancements in surgical techniques, materials,
and perioperative care have significantly enhanced the reliability and
longevity of vascular access options. However, the journey from initial
surgical intervention to sustainable access is fraught with challenges,
including vascular anatomy variability, patient-specific comorbidities, and
the risk of complications such as thrombosis, infection, and access failure.

Techniques of hemodialysis access surgery

Arteriovenous Fistula (AVF):
e Surgical procedure: AVF creation involves anastomosing an artery
and a vein, typically in the forearm or upper arm, to create a

natural conduit for hemodialysis. Common sites include the
radial-cephalic, brachial-cephalic, and brachial-basilic fistulas.

e  Advantages: AVFs have superior long-term patency rates
compared to AV grafts and lower risk of infection.

e  Considerations: Adequate vessel diameter, arterial and venous
quality, and potential for future access sites are critical factors in
AVF selection.

Arteriovenous Graft (AVG):

e Surgical procedure: AVG placement involves implanting a synthetic
conduit (graft) between an artery and a vein when native vessels
are inadequate for AVF creation. Grafts are typically made of
polytetrafluoroethylene (PTFE) or other biocompatible materials.

e Advantages: AVGs provide an alternative when AVF creation is not
feasible due to vessel quality or size limitations.

e Considerations: AVGs are associated with higher rates of infection
and thrombosis compared to AVFs, requiring vigilant surveillance
and prompt intervention.

Complications of hemodialysis access
Hemodialysis access surgery is associated with several potential
complications, including:

Thrombosis: Formation of blood clots within the AVF, AVG, or central venous
catheter, leading to access failure.

Infection: Localized infection at the access site or systemic infection
(sepsis) requiring antibiotic therapy and, in severe cases, surgical
intervention.

Stenosis: Narrowing of the vascular lumen at the anastomotic site, requiring
angioplasty or surgical revision to restore blood flow.

Hematoma: Collection of blood at the surgical site, necessitating drainage or
surgical exploration to prevent complications.

Steal syndrome: Distal ischemia due to excessive blood flow diversion
through the AVF/AVG, requiring surgical correction or ligation.

Conclusion

In conclusion, hemodialysis access surgery stands at the forefront of renal
replacement therapy, providing indispensable vascular access for patients
grappling with End-Stage Renal Disease (ESRD). The procedures of
Arteriovenous Fistula (AVF) creation, Arteriovenous Graft (AVG) placement,
and Central Venous Catheter (CVC) insertion represent pivotal interventions
that not only facilitate effective hemodialysis but also significantly impact
patient outcomes and quality of life. While advancements in surgical
techniques and materials have bolstered the durability and efficacy of
vascular access options, challenges persist along the continuum of care.
Successful outcomes hinge on meticulous patient selection, comprehensive
preoperative assessment, and adherence to evidence-based surgical
practices. Moreover, vigilant postoperative monitoring and proactive
management are essential to mitigate risks such as thrombosis, infection,
and vascular stenosis, which can compromise access longevity and patient
well-being. The evolving landscape of hemodialysis access surgery
underscores the importance of interdisciplinary collaboration among
nephrologists, vascular surgeons, dialysis nurses, and allied healthcare
professionals. Together, they strive to optimize access outcomes, enhance
patient education on self-care practices, and implement robust surveillance
protocols to detect early signs of dysfunction.
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