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§ Hemodialysis access-induced distal ischemia (HAIDI)
pain; coldness; discolorisation; ulcers

§ HD patients presenting with cardiac failure
orthopneu; tachypneu; tachycardia

§ Asymptomatic patients with persistent HFA 
usually brachial-based AVF with flow>2 L/min

Indications for high flow access (HFA) treatment



Vascular access-clinical practice guidelines
Strategy for high flow access

Topic KDOQI (2006) EBPG (2007) ESVS (2018)

Intervention for 
high flow access

High flow-induced steal syndrome
requires a decrease in AVF flow 
volume. 

Banding procedures of the
postanastomotic vein segment using
different techniques as practiced in 
the past were not as successful as 
expected.

It is more beneficial to decrease the
diameter of the anastomosis or create
a new AV anastomosis distally. The 
success of the procedure after surgery
should be evaluated by using access 
flow measurements.

Guideline 9.2. 
Enhancement of arterial inflow, access 
flow reduction and/or distal
revascularization procedures are the
therapeutic options for patients with
ischaemia. 

When the above methods fail, access 
ligation should be considered
(Evidence level II).

Recommendation 71 
Symptomatic access-induced extremity
ischaemia in patients with high flow 
access should be treated by surgical
procedures aimed to reduce access 
flow.



Strategy for high flow access

§ Surgical flow reduction procedures

Brachial artery-based AVF Radial artery-based AVF

Banding PRALRUDI



Preoperative workup for HFA treatment

§ Adequate pharmaceutic bloodpressure regulation

§ Arterial inflow & distal forearm angiography ( HAIDI indication)

§ Complete upper extremity vessel assessment with ultrasound

§ Either ultrasound or Transonic flow measurement

§ Saphenous vein mapping

§ Echocardiography (cardiac failure indication)



Standard surgical banding technique

• Locoregional anesthesia
• Intra-operative flow measurement
•

• Digital pressure measurement



• 5 mm mersilene suture

• Fixation with large clips

• Access flow 600-800 ml/min

• Digital pressure > 60 mm Hg

Standard surgical banding technique



Flow reduction by surgical banding

Patient demographics (N=50)

Gender: male/ female 30/20
Mean age (years) 51 ± 2
Diabetes Mellitus (%) 3 (6)
PAOD (%) 6 (12)
Hypertension (%) 28 (56)
Time to banding (months) 30 ± 6
AVF (BCAVF/BBAVF/RCAVF) 28/20/2
Mean preop access flow (ml/min) 3070 ± 95



Long-term results surgical banding technique for HFA

J Vasc Surg. 2015 Mar;61(3):762



Effectiveness of surgical banding

60% 47%

No intraoperative measurement!



Effectiveness of surgical banding

89% 2%

With intraoperative measurement!



Effectiveness of banding for HFA-associated cardiac failure

Total 72 95-100% improvement



Minimal invasive banding technique (MILLER)



Effectiveness of surgical banding
Summary studies for ischemia

J Vasc Access 2016



Effectiveness of surgical banding for high flow in brachial
artery-based hemodialysis vascular access

§ Major indication for banding is access-induced ischaemia
§ Peroperative flowmeasurement ± digital pressure measurement (HAIDI) are mandatory

for an optimal result
§ Locoregional anesthesia is indicated to establish stable peroperative bloodpressures
§ Long-term outcome best with an initial low flow after operation
§ 90-100% success rate in access-induced heartfailure patients
§ Little information on the outcome of alternative banding techniques (MILLER)

Summary




