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normal



Abnormal

All working fistulas 
create a high flow 

situation 
=

Left to right shunt 
from the high-

resistance arterial 
circulation to the 

low-resistance 
venous system, 

=

hyperdynamic 
circulatory state. 



Creation of 
an AVF

Drop in systemic vascular resistance

adaptive increase in CO

higher stroke volumes (SV), 
ejection fraction (EF)

cardiac index (CI)

Enlargement of both atria and ventricles, elevated left 
ventricular end-diastolic volume (LVEDV) and increased wall 
tension 

These structural adaptations can be detected as early as 
days 3-14 post-AVF creation, with notable increases in left 
atrial diameter (LAD) and brain natriuretic peptide (BNP) 
levels

Atrial natriuretic peptide (ANP) rises in response to atrial 
stretch due to increased venous return

With prolonged exposure, the heart develop eccentric 
hypertrophy and impaired diastolic filling. 

In severe cases, these changes may evolve into impaired 
systolic function and overt HOCF, even in patients with an 
initially preserved EF



What is a high flow fistula?

Definitions and 
thresholds for high-
flow access lack 
consensus. 

Vascular Access Society & KDOQI guidelines 
Flow (Qa) between 1–1.5 L/min or a Qa >20% of the 
cardiac output (CO)

European Society for Vascular Surgery (ESVS) 
guidelines 2018 

recommend close surveillance for any AVFs with a Qa 
>1.5L/min 

Spanish guidelines 
Qa >2L/min or Qa >30% of cardiac output



Incidence

Incidence has been reported as low as 4% in general haemodialysis 
cohorts by Gerrickens

But reported as high as 25.7- 31.4% by other authors

Gerrickens MW, Yadav R, Vaes RH, Scheltinga MR. A scoping review on surgical reduction of high flow arteriovenous haemodialysis access. J Vasc Access. 2024;25(3):728-44 
Shah NA, Byrne P, Endre ZH, Cochran BJ, Barber TJ, Erlich JH. Predicting high-flow arteriovenous fistulas and cardiac outcomes in hemodialysis patients. J Vasc Surg. 2025;81(3):751-8.e8.
Schier T, Göbel G, Bösmüller C, Gruber I, Tiefenthaler M. Incidence of arteriovenous fistula closure due to high-output cardiac failure in kidney-transplanted patients. Clin Transplant. 2013;27(6):858-65



Secondary patency at 6 and 12 months was 94% and 
91%, respectively.

Steal in 5.4%

No incidences of high flow fistula

Small Regular

Anastamosis 
size

5-6mm 8-10mm

Primary 
patency

46.9% 67.9%

Functional 
patency, N (%)

82.2% 87.7%

Steal 0% 9%

Prevention



3.6mm Punch
Maturation was achieved in 98.2% of cases. 
 

Mean AVF flow at 12 months was 1080 ± 170 mL/min (range: 920–1460 mL/min)



Prevention “High Flow” access with outflow stenosis

Treat the inflow not balloon the outflow 



Treatment - Ligation 100% effective in reducing high flow

Risks = stump aneurysm

Among 60 kidney transplant patients after AVF closure, 8% of patients had symptomatic arterial thrombosis and 5% 
had a symptomatic feeding artery aneurysm.  
Prospective ultrasound revealed additional asymptomatic arterial complications in nine patients (18% incidence). 
The incidence of asymptomatic arterial thrombosis was 14% and some extended up to the axillary artery. The 
incidence of brachial artery aneurysms was 6%.

Zrimšek M et al Complications on the feeding artery after an arterio-venous fistula closure in patients after kidney transplantation – a national cohort study, Clinical Kidney Journal, Volume 18, Issue 1, January 2025, 

Naganuma T. Arteriovenous Fistula Closure Using a Simple Ligation Technique After Kidney Transplantation,
Transplantation Proceedings, Volume 56, Issue 3, 2024, Pages 526-529, ISSN 0041-1345



Treatment – Flow reduction - Banding

95% = upper arm AVFs
20% = technical failure



“Precision” Banding
2,280 mL/min 

(1,148 +/- 3,320

598 mL/min 
(481+/- 876)

Gkotsis, G. ∙ Jennings, W.C. ∙ Malik, J. et al Treatment of high flow arteriovenous fistulas 
after successful renal transplant using a simple precision banding technique Ann Vasc 
Surg. 2016; 31:85-90

N= 12
Resolution of cardiac symptoms in 100%
1 thrombosis 



Most reports are HAIDI not HFA

Results variable

Jennings  100% success

Zanow 96% success HFA

Vaes 48% success HFA

Treatment – Flow reduction - Banding



Vaes, R.H. et al Effectiveness of surgical banding for high flow in brachial artery-based hemodialysis vascular access J Vasc Surg. 2015; 61:762-766

Post op flow 
predicts recurrence

BUT
 

Rebound flow 
increase occurs

in all



Minimally invasive limited ligated endoluminal assisted revascularisation (MILLER) procedure

High patency
Success 94-100% in HF



Flow reduction – external Wrap

J Vasc Access 2015; 16 (Suppl 10): S28-S33



Flow reduction - External Wrap

Success = 16/22 = 72%

(95% for flow reduction)

But FLOW RATES low
1956m/min  (1300 to 3200)



Treatment – Flow reduction – interposition 
graft

Flow reduction 
52.7% to 67.8%

(3446 +/- 1489 mL/min vs 
1502 +/-  527 mL/min; 
52.4% decrease

Hashimoto, Takuya et al . Journal of Vascular Surgery, Volume 73, Issue 1, 285 - 290

Mean access flow 
volume at 2 years =1623 
+/- 320 mL/min 



Revision using Distal 
Inflow (RUDI)

Gerrickens, M.W.M. et al 3- year patency and recurrence rates of revision using distal inflow with a venous 
interposition graft for high flow brachial artery based arteriovenous fistula
Eur J Vasc Endovasc Surg. 2018; 55:874-881

Immediately  post-operatively, flows were 2 L/min lower
(3120 mL/min 186 vs. 1170 87 mL/min, p < .001). 

GSV



Gerrickens, M.W.M. et al 3- year patency and recurrence rates of revision using distal inflow with a venous interposition graft for high flow brachial artery 
based arteriovenous fistula Eur J Vasc Endovasc Surg. 2018; 55:874-881

Three accesses (14%) occluded in the first post-operative 
week.

After 3 years, 51%  were 
free of high flow



Post transplant high flow

• Very variable practice
• No impact on allograft failure
• No impact on all cause mortality

• Reserve for symptomatic Access

Hicks et al Journal of Vascular Surgery Volume 70, Number 3



6 years post transplant
GFR 55 and stable

Exercise tolerance – 3m
SOB at rest

Left r/c AVF revised 3 months pre-
transplant

Right  BC created with a view of 
ligating left

Follow up = maintain fistula if 
needed for future use.Flow 3.5L/min Flow 4L/min

Picture used with patient’s permission



High flow Access - Summary

• Definitions are inconsistent
• >1500ml should warrant surveillance and investigation

• High flow >2000ml/min 
• Consider intervention

• Interventions – evidence is low
• Flow reduction by banding/RUDI  recurrence an issue 
• Wraps, grafts and MILLER   evidence is low 
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