Routine pre-operative ultrasound improves patency and adequacy of arteriovenous fistulae for haemodialysis: a randomised study.
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INTRODUCTION

The arteriovenous fistula (AVF) is the access of choice for haemodialysis but has a considerable early failure rate. Pre-operative vascular ultrasound can identify vessels suitable for AVF formation. The purpose of this study was to evaluate whether routine ultrasound (us) in addition to clinical (cl) assessment was better than clinical assessment alone in terms of patency and adequacy of AVF for haemodialysis.

METHODS

All patients with endstage renal disease who required a primary or secondary AVF were eligible to entry in the study from 1.9.2004 to 1.9.2006 at a single centre. All recruited patients were independently assessed: Clinically by one of 4 vascular surgeons, and with ultrasound, carried out by a nephrologist or a specialist nurse. A portable ultrasound machine was used. 

After stratification by age and dialysis status, patients were randomised to either clinical assessment alone or to clinical plus ultrasound assessments. In the latter group, the surgeon had the opportunity to see the ultrasound report and consider revision of the clinical plan for surgery. Any further radiological imaging was carried out when the surgeon deemed this to be necessary. Fistula surgery was carried out by a team of surgeons (6 consultants and 7 trainees). 

Immediate patency on the day of surgery and adequacy of the fistula for dialysis (primary patency and assisted primary patency) were recorded prospectively. In 16 (8%) patients who had not yet started dialysis at the time of analysis, primary patency was determined by clinical AVF assessment, independently carried out by two experienced dialysis nurses. CHI-square tests were used for statistical analysis.

RESULTS

Twohundred-and-six patients were randomised and had surgery. Patients in both groups were the same in terms of age, gender, previous haemodialysis treatment or the proportion of patients with difficult vessels. The distribution of surgeons in either group was comparable in terms of seniority and allocation of individual surgeons.

Outcomes available at the time of analysis showed that the ultrasound group did better in terms of immediate patency (cl 88% versus us 96%, p<0.05, n=206), primary patency (cl 24% versus us 36%, p=0.07, n=185) and assisted primary patency (cl 66% versus us 86%, p<0.01, n=178). The primary failure rate in the clinical group was mainly due to thrombosis, while in the ultrasound group it was mainly due to inadequate fistula maturation.

The proportion of forearm AVF relative to all AVF was similar (cl 63% versus us 59%) in both groups. Analysis for individual surgeons showed that pre-operative ultrasound gave same or better results for all consultants though the numbers were too small for statistical analysis.

CONCLUSION

Routine pre-operative vascular ultrasound in addition to clinical assessment improves AVF outcomes in terms of patency and adequacy for dialysis. Ultrasound assessment may be carried out by trained renal unit personnel using portable equipment.

