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WHAT THIS PAPER ADDS
This is the first systematic review to compare the outcomes of plain balloon angioplasty with stenting for
treatment of failed or malfunctioning chronic haemodialysis arteriovenous grafts. The superiority of stenting
over plain balloon angioplasty found in this study may clearly influence the current therapeutic strategy
regarding the best treatment option when such grafts fail.

Purpose: To assess the outcomes of plain balloon angioplasty versus stenting for the treatment of failed or
malfunctioning chronic haemodialysis arteriovenous grafts (AVGs).
Methods: A systematic search of the literature was undertaken using the PUBMED, EMBASE, and Cochrane
databases from January 2000 to September 2016 for articles comparing balloon angioplasty versus stenting in the
management of failed or malfunctioning chronic haemodialysis AVGs. Results are reported as OR and 95% CI.
Results: The search identified eight studies (1051 patients). Balloon angioplasty alone was used in 521 patients
(49.6%) and stenting in 530 patients (50.4%). At the time of the endovascular re-intervention, the mean life of
AVGs was 807.7�115.4 days for the balloon angioplasty and 714.2�96.3 days for the stenting group (p¼.92). All
AVGs were located in the arm. Most procedures (98.1%) were performed across the venous anastomosis, while
88% of the patients in the stenting group received a stent graft. The technical success rate was significantly higher
in the stenting group (OR 0.16, 95% CI 0.08e0.31, p<.001). At 12 months, loss of primary and secondary patency
was significantly higher in patients undergoing plain balloon angioplasty compared with stenting (OR 3.54, 95% CI
2.18e5.74, p<.001, and OR 1.82, 95% 1.17e2.82, p¼.008, respectively).
Conclusion: Stenting is associated with better technical success and patency rates compared with plain
angioplasty in treating failed or malfunctioning chronic haemodialysis AVGs, and thus it should be considered as
the first line therapeutic option.
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INTRODUCTION

Despite the almost universal agreement that autogenous
fistulas should be the access of choice for haemodialysis, a
significant proportion of patients continue to undergo
haemodialysis with the use of a prosthetic arteriovenous
graft (AVG).1,2 The majority of AVGs fail some time after

implantation because of neointimal hyperplastic stenosis at
the venous anastomosis that reduces blood flow and de-
creases the efficiency of haemodialysis, increasing the risk
of access thrombosis. In the Dialysis Access Consortium
(DAC) Study, 77% of new AVGs developed stenosis or
thrombosis within the first year.3

In recent years, endovascular techniques have evolved
rapidly for treatment of patients with failing AVGs. The
effectiveness of balloon angioplasty has been demonstrated
in numerous studies, but because of the elastic recoil and
recurrence of intimal hyperplasia, the patency remains
poor.2,4,5 Stent placement has been proposed in the treat-
ment of mainly anastomotic lesions to improve patency
during follow-up,6 but the use of stents as a first line
treatment remains under debate.7

5 This paper was selected for Short Presentation at the Annual Meeting
of the ESVS in Lyon in September 19e22, 2017.
* Corresponding author. Department of Vascular Surgery, University

Hospital of Thessaly, Mezourlo, Larissa, Greece.
E-mail address: geokouv@gmail.com (George N. Kouvelos).
1078-5884/� 2017 European Society for Vascular Surgery. Published by

Elsevier Ltd. All rights reserved.
https://doi.org/10.1016/j.ejvs.2017.11.011

Please cite this article in press as: Kouvelos GN, et al., Balloon Angioplasty Versus Stenting for the Treatment of Failing Arteriovenous Grafts: A Meta-
Analysis, European Journal of Vascular and Endovascular Surgery (2017), https://doi.org/10.1016/j.ejvs.2017.11.011

Eur J Vasc Endovasc Surg (2017) -, 1e8

mailto:geokouv@gmail.com
https://doi.org/10.1016/j.ejvs.2017.11.011


In the absence of clear evidence on the best treatment
option, the aim of this study was to evaluate the existing
literature in respect of the outcomes of plain balloon an-
gioplasty versus primary stenting in the treatment of failing
AVGs.

METHODS

Eligibility criteria

The objectives, the methodology of the systematic review
and analysis, and the inclusion criteria for study enrollment
were pre-specified. Standard Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines
were followed and documented in advance in a formal
protocol.8 Ethics approval was not required. Data extraction
and methodological assessment were performed by two
independent investigators (G.K., K.S.). Studies considered
for inclusion and full text review fulfilled the following
criteria: (1) to report on endovascular treatment of failed
arteriovenous grafts, (2) to include at least five patients
treated either with only plain balloon angioplasty or
stenting with or without balloon predilatation, and (3) to
provide data on patency. Reports on drug coated balloons
or cutting balloons were not included in the analysis. The
same reviewers (G.K., K.S.) evaluated the eligibility of
studies for inclusion in this review independently in an non-
blinded standardised manner. Disagreements were resolved
by discussion with the senior author (A.D.).

Search

An electronic search of the English language medical liter-
ature from 2000 to September 2016 was conducted using
MEDLINE, EMBASE, and Cochrane databases to find studies

relevant to endovascular treatment of AVG stenosis or
thrombosis. Search terms included “arteriovenous graft” OR
“hemodialysis graft” OR “dialysis-access graft” AND “failing”
OR “stenosis” OR “endovascular” OR “balloon angioplasty”
OR “stenting.” Related articles suggested by the PubMed
search engine and reviews on this subject were searched for
additional relevant articles. Further articles were also
identified via examination of the references cited in the
initially identified reports. The following data were extrac-
ted from each study: publication year, country of origin,
number of patients, age, gender, AVG age, location, site of
stenosis, technical success, 30 day outcome, and primary
and secondary patency during follow-up.

Quality assessment

The quality of observational studies was assessed using the
Newcastle-Ottawa Quality Assessment Scale (NOS) for case
control studies or cohort studies (as applicable).9 This tool
evaluates three main methodological domains of cohort
studies: a. selection methods (representativeness of the
exposed cohort, selection of the non-exposed cohort,
ascertainment of exposure and demonstration that
outcome of interest was not present at the start of the
study), b. comparability of cohorts on the basis of the
design or analysis, and c. assessment of outcomes (ascer-
tainment of outcome, adequacy of follow-up). The scale
uses a star system, with a maximum of nine stars; studies
achieving at least six stars were considered to be of higher
quality.

The quality of randomised trials was assessed using the
van Tulder scale.10 This scale is designed to make assess-
ments on 11 components including randomisation, alloca-
tion concealment, baseline characteristics, patient blinding,

Figure 1. Literature search strategy.
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