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Introduction – Surgical AVF

Michael J. Brescia, M.D.†, James E. Cimino, 
M.D.‡, Kenneth Appel, M.D.§, 
and Baruch J. Hurwich, M.D.
N Engl J Med 1966; 275:1089-1092

Joining a superficial vein to an artery
(side to side anastomosis)
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Surgical AVF vs Endovascular AVF

• Traditional AVF are created by 
joining superficial veins of the 
arm to the artery using open 
surgical technique

• Superficial veins are used for 
cannulation after maturation

3

Cardiovasc Intervent Radiol. 2019 Jan;42(1):1-9

• EndoAVF are created by joining 
deep veins to the artery using 
minimally invasive technique

• Arteries are closely accompanied 
by veins in deep venous system

• Perforating vein joins the deep 
venous system to superficial 
venous system

• Superficial veins are used for 
cannulation after maturation
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Surgical AVF vs Endovascular AVF

4

Right EndoAVF Left EndoAVF Left EndoAVF
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EndoAVF creation: Singapore experience

• EndoAVF creation started in 2021 in Singapore

– Started as small pilot studies in Public Healthcare institutions

– More than 100 creations to date

• Both endoAVF creation systems are available in Singapore

BD WavelinQ System Medtronic Ellipsys System
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• A successful endoAVF program 

requires a team based approach

EndoAVF program: Team work matters

Finding the right 
patient

Creating the 
endoAVF

Using the endoAVF

Nephrologists
Vascular Surgeon

Sonographers

Nephrologists

Vascular Surgeon

Interventional Radiologist

Nephrologists
Dialysis nurses

Procedure nurses

Radiographers

Maintaining the 
endoAVF

Nephrologists

Vascular Surgeon

Interventional Radiologist

Procedure nurses

Radiographers

Sonographers
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Principles of suitability for EndoAVF creation

Good upper 
arm cephalic 
vein ≥ 2mm + 
< 6mm from 
skin surface

Good 
perforator ≥ 

2mm + 
straight

Good artery ≥ 
2mm + no 

calcification
Create 

Anastomosis 
near 

perforator
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Finding the right patients for wavelinq endoAVF

• Dedicated ultrasonographer who is familiar with endoAVF 
vein mapping

–  Rules of twos +:

• 2mm cephalic vein + less than 6mm below the skin surface

• 2mm perforator: 

• 2mm artery and vein at site of anastomosis

• 2 mm artery and vein at where you are planning to place the 5F slender 
sheaths ( 5F sheath = 5/𝝅 = 1.59mm inner diameter)

– Which deep vein does the perforator join to?

• to radial vein or ulnar vein? or both
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Ultrasound images of the anatomy of perforator to radial vein

Transverse view of perforator to
Radial vein

Longitudinal view of perforator to 
Radial vein
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Angiographic images of perforator to radial vein

Lateral radial vein

Medial radial vein
Median cubital vein

Cephalic vein

Basilic vein

Perforator
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Ultrasound images of the anatomy of perforator from ulnar vein

• Left arm

Lateral
Medial
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Angiographic images of perforator to  ulnar vein

Cephalic vein

Brachial vein Common ulnar vein

perforator

Median cubital vein

Stump lateral ulnar vein

Stump medial ulnar vein

perforator

Common ulnar artery

Brachial artery

Ulnar artery

Radial artery
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Current vein mapping form for endoAVF creation
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Finding the right patient

Distal Radial measurement

Radial artery Diameter 2.1mm

Lateral radial vein Diameter 2.7 mm

Medial radial vein Diameter 1.8 mm

Target Radial AVF site

Radial artery Diameter 2.6mm

Lateral radial vein Diameter 2.8 mm

Medial radial vein Diameter 2.2 mm
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Finding the right patient

Lateral radial vein

Radial arteryJellybean
Cubital vein

Cephalic vein

Basilic vein

Perforator



16

Finding the right patient
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Finding the right patient

X

X

X

X

X
X
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Finding the right patient

Radial artery

Jellybean

Median radial vein

Perforator

Cephalic vein
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Finding the right patient
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• A successful endoAVF program 

requires a team based approach

EndoAVF program: Team work matters

Finding the right 
patient

Creating the 
endoAVF

Using the endoAVF

Nephrologists
Vascular Surgeon

Sonographers

Nephrologists

Vascular Surgeon

Interventional Radiologist

Nephrologists
Dialysis nurses

Procedure nurses

Radiographers

Maintaining the 
endoAVF

Nephrologists

Vascular Surgeon

Interventional Radiologist

Procedure nurses

Radiographers

Sonographers
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• Vascular sheath in artery
– Insertion of the Arterial catheter

• Vascular sheath in deep vein
– Insertion of the Venous catheter

• Activation to bring both 
catheter together to create an 
anastomosis in the deep 
system as close as possible to 
the perforator

Creating the endoAVF



2222

Accessing the deep vein

5F sheath in lateral radial vein

Lateral radial vein

Medial radial vein

perforator

Median cubital vein

Cephalic vein

Basilic vein
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Accessing the artery and aligning the catheters
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Creating the anastomosis
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Typical appearance of the endoAVF on DSA

WavelinQ ”A” catheter in situ post 
creation
Contrast injection via radial artery 
sheath

Radial artery

perforator

Median cubital vein
Cephalic vein

Basilic vein

Jellybean
Anastomosis
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Coiling of the deep vein
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Final appearance

Radial artery

perforator

Median cubital vein
Cephalic vein

Basilic vein

Jellybean
Anastomosis

coil
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Flow measurement 1 month post creation
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• A successful endoAVF program 

requires a team based approach

EndoAVF program: Team work matters

Finding the right 
patient

Creating the 
endoAVF

Using the endoAVF

Nephrologists
Vascular Surgeon

Sonographers

Nephrologists

Vascular Surgeon

Interventional Radiologist

Nephrologists
Dialysis nurses

Procedure nurses

Radiographers

Maintaining the 
endoAVF

Nephrologists

Vascular Surgeon

Interventional Radiologist

Procedure nurses

Radiographers

Sonographers
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EndoAVF cannulation is an art

• EndoAVF can have dual outflows in basilic and cephalic 

veins

• Successful creation ≠ useable 

EndoAVF
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Support community dialysis nurses

• Repeated training workshops
– Tips and tricks of needling 

• Community centre (e.g. NKF 
& FMC) sent champion to 
attend training 

• Ultrasound guided 
cannulation
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Support community dialysis nurses

• Ultrasound marking

• New needle length

• Plastic cannula 
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Successful cannulation by community nurses



34

History of Laparoscopy Cholecystectomy

Erich Mühe, Performed the first Laparoscopic Cholecystectomy in 1985
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• EndoAVF can be successfully created in our Asian 

population

• Cannulation can be challenging

• Good teammates matter!

• Practice and Pray hard

Conclusion
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Department of Renal Medicine, Singapore General Hospital
Established 1973

01

02

03

0405

06

07
Peritoneal Dialysis

Glomerulonephritis

Interventional Nephrology

Critical Care Nephrology

HemodialysisChronic Kidney Disease

Transplant

Well-developed
Subspecialties

helmed by 
clinicians expert 

in their fields
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"Coming together is a beginning. Keeping 

together is progress. Working together is 

success." --Henry Ford

Thank You
Tan.chieh.suai@singhealth.com.sg
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