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Abstract: 

Vascular access remains the lifeline for dialysis population where arteriovenous fistula/graft cannulation plays a 

pivotal role in the well-being of these patients. The cannulation specially becomes difficult in elderly, diabetic and 

obese patients. The accessibility of an AV fistula largely relies on the condition of the patient’s veins, which often 

leads to difficulty in cannulation with the traditional blind method.  South Tyneside and Sunderland NHS 

Foundation Trust (STSFT) Renal unit adopted ultrasound mapping of new cannulation sites for arteriovenous 

fistulas and arteriovenous grafts. The aim of this study was to evaluate the qualitative impact of this practice on the 

dialysis patients.  

This was a qualitative study and was conducted in the Renal Unit at STSFT. Haemodialysis patients with deep or 

small vessels for cannulation, a vessel with a history of frequent multiple cannulation failures and extravasations and 

a vessel whose cannulation on the first attempt was vital were included in the study. AVF/AVG were mapped using 

Doppler ultrasound (US) undertaken by a consultant Interventional Nephrologist (IN). The map of the AVF/AVG 

and new cannulation sites were captured as an image on the patients’ smart phone to act as record to show the 

dialysis nurse cannulating the AVF/AVG. It was hoped that this would encourage rope laddering and AVF/AVG 

preservation.  

Patients reported no significant improvement in cannulation process even after US mapping of new cannulation 

sites. Patients did report a better understanding of the AVF/AVG geometry especially amongst the self cannulators 

on home haemodialysis. According to the patients the successful cannulation was mainly dependent on the skills of 

dialysis nurses rather than the US mapping of the AVF/AVG being of any assistance. 
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Introduction 

Vascular access remains the lifeline for dialysis population where arteriovenous fistula/graft 

cannulation plays a pivotal role in the well-being of these patients.1 The cannulation specially 

becomes difficult in elderly, diabetic and obese patients2. The accessibility of an AV fistula 

largely relies on the condition of the patient’s veins, which often leads to difficulty in 

cannulation with the traditional blind method. 3 South Tyneside and Sunderland NHS Foundation 

Trust (STSFT) Renal unit adopted ultrasound mapping of new cannulation sites for arteriovenous 

fistulas and arteriovenous grafts.4 The aim of this study was to evaluate the qualitative impact of 

this practice on the dialysis patients.  

The complex nature of the patients who require permanent vascular access makes it essential that 

a comprehensive, multidisciplinary approach be adopted. 5 The creation and maintenance of 

functioning access and the associated complications are responsible for significant morbidity, 
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hospitalization, and cost for patients with end-stage renal disease. Good judgment for access-site 

selection, technical surgical excellence, and appropriate management of complications are the 

primary objectives for long-term success. However, other factors, such as regular vascular access 

surveillance postoperatively and central coordination by a dedicated access coordinator for 

seamless communication among nephrologists, surgeons, and radiologists, are equally important 

in ensuring a practical and cost-effective access program. 6,7  

Vascular arteriovenous fistulae (AVF) -related complications remain an important cause of 

morbidity and health care usage in haemodialysis service provision. AVFs are the preferred 

access modality and associated with the lowest rates of access-related events. 8,9 

Cannulation of AVF is by the traditional rope ladder (RL) also known as sharp needle) 

technique, using venepuncture with sharp needles at a new site during each dialysis session, or 

the buttonhole (BH; also known as blunt needle) technique, involving repeated punctures with 

blunt needles through established tissue tunnel tracts. The BH technique was initially introduced 

with hopes of preserving access in short AVFs. 10 The perceived benefits of reduction in 

problematic cannulation episodes and patient discomfort and lower requirement for AVF 

interventions have led to a resurgence in the use of BH cannulation, specifically in the home 

haemodialysis (HHD) setting.  

Recent studies have suggested increased infections and aneurysmal formation in BH cannulation. 

Studies need to be done to evaluate the long-term complications in patients with RL cannulation 

under Doppler ultrasound (US) guidance.   

Materials and methods 

This was a prospective qualitative study and was conducted in the Renal Unit at South Tyneside 

and Sunderland NHS Foundation Trust (STSFT) from June 2019 to August 2019. 38 

haemodialysis patients fulfilling the inclusion criteria had vein mapping of AVF/AVG by a 

consultant Interventional Nephrologist (IN) for new cannulation sites, using Mindray 

TE7 ultrasound system (Shenzhen, China) having L14-6ns Linear Array Probe used with 

frequency range of 6-14MHz. The map of the AVF/AVG and new cannulation sites were 

captured as an image on the patients’ smart phone to act as record to show the dialysis nurse 

cannulating the AVF/AVG. It was hoped that this would encourage rope laddering and 

AVF/AVG preservation. Patients having history of frequent multiple cannulation failures and 

extravasations a vessel whose cannulation on the first attempt was vital were included. Patients 

were followed to evaluate improvement in cannulation techniques after the AVF/AVG scanning. 

Outcome was simply assessed by patients’ satisfaction after the use of US assisted vein mapping.  

• Patients having vascular access problems 

• Referred to vascular access nurse 

• Booked to be seen by interventional nephrologist 

• US mapping done 

• Pictures taken on patient’s mobile phone 

• New cannulation sites used by dialysis nurses/patients using the picture on mobile phone 

Results 

There was no improvement reported by most of the patients in cannulation process even after US 

mapping of new cannulation sites. Patients did report a better understanding of the AVG/AVG 

geometry especially amongst the self cannulators on home haemodialaysis, however these 

patients were still more comfortable with buttonhole technique of AVF cannulation. According 
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to the patients the successful cannulation was mainly dependent on the skills of dialysis nurses 

rather than the US mapping of the AVF/AVG being of any assistance. 

 

 

Figure 1: Image shows new marking sites for AVF cannulation in brachiocephalic AVF 

Out of 38 patients, 31 (81.5%) patients reported no improvement in cannulation techniques after 

using US for mapping cannulation points. 7 (18.5%) patients however did report some 

improvement, which they attributed to better understanding of AVF/AVG anatomy by the 

healthcare providers at the dialysis unit.  

Discussion 

 The results were contrary to what were expected by the authors. It was hypothesized that 

AVF/AVG mapping would help the dialysis nurses to cannulate the patients easily and would be 

more comfortable for the patients as well. Blind cannulation in difficult to cannulate AVF/AVG 

can lead to bruising and hematoma formation. 11 This in turn results in a vicious cycle with 

further difficult cannulation. However, it turned out that skills and expertise of dialysis nurses 

seemed more important in cannulation procedures than the AVF/AVG markings.   

Experienced dialysis nurses seem to overcome the hurdles of difficult cannulation even in 

complex ACF/AVG. These experienced nurses are hard to find in any dialysis centre, so the 

focus should be make cannulation easy for less experienced nurses as well.  Moreover, rope 

ladder technique should be encouraged to prevent complications like infections and aneurysm 

formation. 12,13 Buttonhole technique although associated with less hematoma formation and 

fewer cannulation problems does not confer increased life for the access. 14 It is still a matter of 

debate whether buttonhole or rope ladder technique is superior for access patency. However, the 

authors believe that if AVF/AVG is cannulated through rope ladder technique, it would not only 

help to utilize the whole venous segment but also prevent complications like cellulitis and 

aneurysm formation. Having said that, expertise is required both on the part of nephrologist and 

dialysis nurses to commit to this practise.  Nurse education on rope laddering is extremely 

important as it is a feared practise in many.   

Real time US by dialysis nursing staff for cannulating AVG/AVF will help in these difficult 

cannulations and would be a regular practise in the near future. Newer dialysis machines should 

come with an attached US probe. In this manner AVF/AVG can be scanned by the dialysis 

nurses at bedside prior to cannulation.  This would also increase interest and motivation amongst 

dialysis nurses to learn new cannulation techniques.  
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Randomised prospective trial needs to be done with larger cohort of patients to analyse this 

hypothesis. Rope ladder technique might not be comfortable for the patient but would prevent 

certain complications if done under US guidance.  
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