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Background

Clinical Practice Recomendations for Needling of Arteriovenous Fistula and Grafts for Haemodialysis

Incorrect techniques can lead to complications including stenosis and 
aneurysm development, infections, haematoma, pseudoanuerysm, 
bleeding and pain. 

Ensuring a good technique will reduce such complications and 
prolong the life-span of the AV access.

In the first Patient Reported Experience Measure (PREM) in the UK, 
needling was identified as one of 3 issues of concern for renal 
patients
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Background - Area cannulation technique - Recommendations

This technique is less used and is not recommendedESVS (2018)

... the Working Group agreed on a cautious approach in approaching the 
patient's lifeline with the decision to prefer the RL cannulation 
technique

KDOQI (2019)

... Therefore, this method should be avoided whenever possible. 
However, the current situation in the "real world" is 
disappointing

Spanish CG (2017)

VASBI/BRS 
(2018/2019)

Recommendation I
Area puncture needling technique should be avoided wherever possible, 
and we recommend the use of RL or BH needling technique on all AVF and 
grafts, whenever it is possible
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Background - Area cannulation technique - Recommendations

Picture source: NephroCare Portugal SA database
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Background - Buttonhole technique - Recommendations

Recomendation 42
In patients with a short cannulation segment the use of the 
buttonhole technique should be considered over other techniques.

ESVS (2018)

Guideline 11.3
KDOQI considers it reasonable to limit AV access buttonhole cannulation 
only to special circumstances given the associated increased risks of 
infection and related adverse consequences. 

KDOQI (2019)

R 3.3.6
Se recomienda reservar la técnica de punción en ojal (buttonhole) como 
método de punción para las fístulas arteriovenosas nativas tortuosas, 
profundas y/o con un tramo venoso de longitud muy limitado

Spanish CG (2017)

BRS/VASBI (2018) We recommend the use of RL or BH needling technique on all AVF and 
grafts, whenever it is possible.
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 This is a retrospective observational study that 
compared BH with RL from the National 
Healthcare Safety Network (CDC)

 Involved: n = 271.980 patients with AVF

Concluded:

 BH was associated with:

 Significantly higher risk of access-related 
bloodstream infections. (Staphylococcus aureus
52% versus 32%); (aRR, 2.6; 95% CI, 2.4-2.8). 

 Local access infections (aRR, 1.5; 95% CI, 1.4-
1.6)

 Hospitalization was frequent among patients 
with BH

Background - Buttonhole technique - The reality
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Tunnel with scab

Pictures enlarged by 500x

Buttonhole technique

• The test showed homogeneity between studies, and using the fixed 
effects model (p > 0.1 and I2 = 47%)

• A significant difference was observed in the incidence of bacteraemia 
associated with BH (RR, 2.76 (95% CI 1.14 - 6.67) p = 0.02). Tunnel without scab

Result of the number of interventions in the AVF between the buttonhole and the rope ladder

Peralta, R. et al. "Cannulation Technique of Vascular Access in Hemodialysis and the Impact on the Arteriovenous Fistula Survival: Systematic Review and Meta-
Analysis." Journal of Clinical Medicine 12.18 (2023): 5946.

Picture source: NephroCare Portugal SA database

Picture source: NephroCare Portugal SA database

Photos author: Rui Sousa

Background - Buttonhole technique - The reality
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Background - Rope-ladder cannulation - Recommendations 

Recomendation 43
The rope ladder technique should be used for cannulation of 
arteriovenous grafts

ESVS (2018)

Guideline 11.2
KDOQI recommends rope ladder cannulation as the preferred cannulation 
technique for AVFs. 

KDOQI (2019)

R 3.3.5
Se recomienda utilizar la técnica de punción escalonada como método de 
punción preferente de la fístula arteriovenosa nativa

Spanish CG (2017)

BRS/VASBI (2018)
Recommendation F.1 
3. We recommend either rope ladder or buttonhole technique is chosen for AV 
fistulae and rope ladder for AV grafts. 
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Nephrol Dial Transplant (2010) 25: 225–230
Picture source: NephroCare Portugal SA database

Background - Rope-ladder cannulation - Recommendations 
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MuST implementation timeline

Research Question and 
identification of gap 
(Literature Review)

Pilot for concept proof for MUST 
technique

1 clinic - 6 patients

New technique accepted by nurses and 
patients

Study to compare MuST vs
Rope Ladder vs Buttonhole

18 Clinics – Incident patients -
Follow up 5 years

Publication of 1st results

Project for CLINICAL TRIAL 
for implementation 
of MUST in Prevalent 
patients

Implementation process for the 
Clinical Trial 

3 clinics > 100 patients

Results of the Clinical Trial

2024

2014 - 2020 2019 - 2021

2014

2012

2019 2021

2021 - 2022

TIMELINE

Approval process for 
the Clinical Trial 

2024 -

Implementation
abroad

VASBI approval

RCT results
publication
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MuST – Multiple Single Cannulation Technique

Picture source: Picture from the author and 
Nephrology Nursing Journal, 48(2), 169-176 

Picture source: Picture from the author and Hemodialysis International. 2022;26:4–12

Picture source: Picture from the author and 
Arch Nephrol Ren Stud. 2021;1(1):28-33.

 This CT consists of rotating the same 
six specific cannulation sites, three 
arterial and three venous, through the 
three treatment days of each week.

 Two areas of arterial and venous 
cannulation were created, with three 
cannulation points each at least 1 cm 
apart.
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• Experienced nurses or 

physicians should select 

patients according to inclusion 

criteria.

• Straight paths of at least 3 cm 

length should be chosen for 

each cannulation area, both 

arterial and venous.

Vascular access -

How to implement MuST

Picture source: Picture from the author of the presentation Picture source: Picture from the author of the presentation Picture source: Picture from the author of the presentation
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• Areas with aneurysms 

should be avoided; 

however, spots at the 

bottom of aneurysms 

with greater tissue 

integrity may be chosen.

Vascular access -

How to implement MuST

Picture source: Picture from the author of the presentation
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• Select and identify cannulation spots with a pen until their

location is easily visible due to skin depigmentation.

• The distance between each cannulation spot must be symmetrical

and above 1 cm.

• Generally, after 8 to 12 consecutive cannulations at the same 

site, a fibrotic and depigmented tissue develops and 

subsequently identifies the exact spot.

Pictures source: Picture from the author of the presentation

Vascular access -

How to implement MuST
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 It is not necessary to have the same nurse performing the first 

cannulations.

 No additional care is required than the recommended care for 

RL cannulation.

 In the presence of peri-needle bleeding during treatment, 

new cannulation sites can be implemented.

Buttonhole MuST

 Blunt needles are not required, and 

a fibrotic tunnel track formation is not 

expected to occur, because the last site 

cannulated will heal in a week.
Picture source: Picture from the author and  Arch Nephrol Ren Stud. 2021;1(1):28-33.

Picture source: Picture from the author 

Successful and Safe Cannulation Technique

20/11/2025
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 Randomised open-label trial was conducted at 18 dialysis units
 The study consisted of two phases:

– 1st phase comprised a training of all the clinics’ nursing teams;
– 2nd phase patients were selected according to the inclusion criteria

 Eligible patients were adults on chronic haemodialysis, with a new
arteriovenous fistula (AVF)

 Patients were randomly assigned in a 1:1 ratio to one of three
cannulation techniques (CT): MuST, rope-ladder (RLC), and
buttonhole (BHC).

 For MuST and RLC, individual diagrams of the AVF were created and
attached to the patient’s file

 Prior to cannulation, physical examination of the AVF was performed
at every dialysis session

MuST Study I – INCIDENT Patients

 All parameters were recorded in a specific vascular access database.

 Whenever a change in the physical or dynamic examination was identified, the patient was referred to the
vascular access centre.

20/11/2025
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20/11/2025

MuST Study I – INCIDENT Patients
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MuST Study I - Results

 The Kaplan-Meier analysis showed that AVF 
survival during the 1st 6 months in the 3 
groups was overlapping. 

 After the 6th month, the BH group survival 
curve decreased exponentially.

 AVF survival curve comparing the three 
groups of cannulation technique, MuST
versus BH and versus RL. (log-rank test, p = 
0.033). 

AVF - Unassisted Patency

20/11/2025
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MuST Study II
The study was approved and sponsored by the Head Global 
Biomedical Evidence Generation, Fresenius Medical Care 
Deutschland GmbH.

 The aims of the MuST Study are to:

- Determine the AVF survival and complications rate of 
patients submitted to MuST compared to those submitted 
to RL.

– Analyze the intensity of pain perceived by the patient with 
each cannulation technique under study.

 Trial registration: ClinicalTrials.gov identifier NCT05081648 
registered on 18 October 2021.

 Publication the Study protocol on BMC Nephrology: 
https://rdcu.be/cP7rM

20/11/2025

MuST Study II – PREVALENT Patients

https://rdcu.be/cP7rM
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Flowchart with the eligible patient’s selection for the study

 Randomized controlled trial: multicenter study, 
prospective, non-blind, parallel-group;

 Participants were recruited in 3 private dialysis 
clinics 

 MuST intervention group VS RL control group;

 Patents was randomized 1:1;

 Follow-up period were 12 months;

 Were included 49 patients in MuST group and 52 
in RL

MuST Study II - Methods
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AVF - Unassisted Patency

Log rank test p = 0,976; Breslow p = 0,826; Tarone-Ware p = 0,900 

MuST Study II - Results

AVF - Assisted Patency

Log rank test p = 0,349; Breslow p = 0,318 e Tarone-Ware p = 0,332

20/11/2025
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Frequency of secondary outcomes between the two groups

Secondary outcomes
MuST

N = 49 

Rope-ladder

N = 52 
Hematomas/infiltrations 7 8
Development of previous aneurysms 5 12
New aneurysms 0 4
Time to hemostasis > 10 min 5 1
Bleeding around the needle 5 0
Local signs of infection 0 0
Bacteremia 0 0

 Fistula complications of hematoma/infiltration rate was 15 episodes (0.04/1000 AVF-days) in both groups;
 Hematomas with RL use occurred most frequently at the last “step” (cannulation spot);
 We observed a high rate of aneurysms in the selected patients, 71 (70.30%), 17 continued to develop and 

four patients developed new aneurysms;
 A higher rate of development previous aneurysms and new aneurysms was observed, associated with RL

MuST Study II - Results
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Frequency of secondary outcomes between the two groups: Pain

 The pain score decreased during the study follow-up in both groups, however the difference was not 
significant (MuST group: t(35) = 1.93, p = 0.061 versus RL group: t(32) = 1.04; p = 0.307);

 There were also no differences between the two groups at the end of the study (t(67) = 0.35, p = 0.731), 
however, two patients abandoned RL due to cannulation-related pain. 

Cannulation techniques
Before the 

intervention
At 6 months At 12 months p value

MuST, mean (SD) 4.45 (1.66) 4.11 (1.43) 3.67 (1.59) = 0.061

Rope-ladder, mean (SD) 4.04 (1.86) 3.77 (1.75) 3.52 (2.05) = 0.307

MuST Study II - Results
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A: MuST at the beginning of the 
cannulation after 4 weeks. 

B: After 18 months of use. C: After 3 years. D: After 5 years of use.

Successful and Safe Cannulation Technique

20/11/2025
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Picture source: NephroCare Portugal SA database

Successful Cannulation Technique

MuST 2014

MuST cannulation technique in the same patient in 10 years

 Example of MuST in the same patient in 10 years

 Very easy to implement and maintain.

MuST 2024

MuST | João Fazendeiro
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MuST | João Fazendeiro
Page 26

MuST Implementation in Portugal

NephroCare Portugal
41 Clinics & HHD

76% Clinics with MuST

19% Patients with MuST

4 Clinics with ≥90% Patients with MuST

Clinics 
implementing MuST

Nurses trained 
on MuST

31
Patients with 

AVF/AVG

539
Patients

with MuST

6773617

19%
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Visit to the Viseu Clinic
 The first step has been the presentation of the MuST results
 Face to face training with visit to the Clinic 
 Meeting to discuss the work implementation
 Share the documentation

Implementation in Clinics abroad:
 Refresh the training before implementation;
 Carry out training for nurses at MuST before starting the MuST 

project;
 Select a minimum of 6/10 patients from each Clinic to start the 

project. Discuss which shift or shifts.
 Weekly/Monthly meetings

Implementation in Clinics abroad
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Studies published abroad

SIAN - Italy
Congresso Nazionale

China 
MusT in arteriovenous graft

MuST | João Fazendeiro
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Studies published abroad

Conclusions:

• Significant reduction the number of:
− Aneurysms, 
− Stenosis, 
− Thrombosis, 
− Pain Scores, 
− Cannulation difficulty.

• MuST was associated with increased

infiltrations.
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* The RL technique during the study was with a personalized diagram

Conclusions/Application to Practice

 MuST showed similar AVF survival to RL*. 

 No significant differences were observed in hematomas or 
thrombosis rates and no local inflammatory or infectious signs 
or bacteremia were identified.

 The lower incidence in the development and new aneurysms 
formation in MuST, may prove to be a differentiating factor for 
patient safety and well-being when deciding between which 
CT to select.

 The results of this studies suggest that MuST might be an 
applicable and reliable CT for self-cannulation and can be 
adapted for patients undergoing dialysis more than 3 times a 
week.

Page 30

Picture source: Picture from the author of the presentation

20/MuST | João Fazendeiro
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