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Analysis of the vascular access service for patients on 
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Abstract
Background: Reliable vascular access is key to sustainable 
haemodialysis treatment. Guidelines recommend an arterio-
venous fistula (AVF) as the preferred modality in preference 
to arteriovenous grafts (AVGs) or central venous catheters 
(CVCs). There are limited data on vascular access in sub-
Saharan Africa. This study aimed to evaluate the vascular 
access used in a South African tertiary hospital and identify 
problems with achieving the recommended access goals. 
Methods: A cross-sectional analysis was performed of the 
haemodialysis programme at Livingstone Tertiary Hospital. 
Current and initial vascular access used, timing until the crea-
tion of permanent access, and any complications experienced 
were recorded. 
Results: CVCs were used in 56% of subjects, 38% were using 
an AVF and 5% were using an AVG. Only 12% of the group 
had no AVF attempt. The overwhelming majority (95%) had 
dialysis initiated with a CVC. The rate of pre-emptive AVF 
creation was low and a delay in AVF creation was seen in 63% 
of patients. Central venous stenosis or occlusion was present 
in 26% of patients and likely due to prior or current CVC use.
Conclusions: The prevalence of CVC use was high and there 
were significant delays to AVF creation. High rates of central 
venous stenosis compromise future AVF use and are likely 
due to prolonged CVC use. Changes needed to improve the 
vascular access service include a multidisciplinary access 
clinic, dedicated theatre list, vascular access co-ordinator and 
further data collection to continually evaluate the vascular 
access service. 
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Haemodialysis offers life-saving therapy to patients with 
advanced chronic kidney disease (CKD). Unfortunately, access 
to haemodialysis is limited by cost, availability and reliable 
vascular access.1 Optimal management of this limited resource is 
therefore of key importance in reducing the high burden placed 
on the healthcare system.2-4 

Currently, vascular access options are limited to an autogenous 
arteriovenous fistula (AVF), a prosthetic arteriovenous graft 
(AVG) and a central venous catheter (CVC). It is well established 
that the autogenous AVF is superior to the other modalities in 
terms of patency rates and infection risk. This is reflected in 
local and international guidelines where it is recommended as the 
primary option for all patients on haemodialysis.5-7 The Fistula 
First Breakthrough Initiative and the Kidney Disease Outcomes 
Quality Initiative (KDOQI) guidelines in 2006 set in motion a 
drive to create more AVFs and limit the use of CVCs.7 This saw a 
change in practice in high-income countries as more fistulae were 
created and fewer AVGs and CVCs were used.6 

Access complications contribute to ineffective dialysis and 
interruptions in treatment, which further contribute to the cost 
of care. Significant problems with AVFs include non-maturation 
and early thrombosis. Some studies have shown an early failure 
rate as high as 46%.6 If no suitable vessels are available, or when 
all vessels in the arm are exhausted, a prosthetic AVG can be 
placed.8 The risk of infection is increased for an AVG compared 
to an autogenous AVF but primary patency may be higher.7 
The most common problem with an AVG is stenosis due to an 
abnormal turbulent flow pattern, which causes focal shear stress 
in the native blood vessel and neo-intimal hyperplasia, which 
ultimately leads to narrowing and thrombosis of the graft.9 

CVCs are the least-preferred modality and not recommended 
for permanent access.5 They have a high infection risk and also 
cause permanent damage to the native vessels, which can lead 
to central venous stenosis and occlusion, eventually limiting 
future access modalities. They do have some benefits however, 
since they can reliably be used as soon as they are placed when 
urgent dialysis is required. CVCs also cause less haemodynamic 
change and no increase in blood flow to the heart, which may be 
important in patients with congestive cardiac failure.10

The choice of vascular access should be individualised according 
to the specific patient characteristics. The primary goal should be 
a distal autogenous AVF in the non-dominant arm, created three 
to six months prior to the expected start of haemodialysis.5,6 This 
would allow time for maturation and even intervention in the 
event the fistula fails to mature adequately, which will decrease 
the need for CVC use. A recent study suggested that the benefit of 
an autogenous fistula is lost when a patient is started on a CVC 
and then has an AVF created.11 The use of CVCs, even for a short 
period, should be discouraged. This practice relies on the timeous 
identification and referral of patients with CKD.

Reports from middle- and low-income countries show a 
common theme: a high rate of AVF creation but typically only 
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after initiating dialysis with a CVC (90 to 95%).12,13 Factors 
associated with improved outcomes in these countries include 
early referral and a multidisciplinary approach.14,15 Late referral, 
conduit damage by venepuncture and a lack of secondary 
intervention for failing fistulae contributes to high failure rates.16 

Another strategy proven to improve outcomes includes 
pre-operative ultrasound to evaluate the size and quality of the 
vein to be used.6,17 A structured pre-dialysis care programme 
allows the patient to be adequately prepared with counselling 
and training, as well as early referral to the vascular access 
surgeon.17 Regular multidisciplinary meetings are useful to 
refer new patients, discuss patients with early concerns about 
access complications and deal with problematic vascular 
access.17 Having a dedicated vascular access co-ordinator with 
a pre-operative ultrasound protocol was shown to be the most 
important factor in improving haemodialysis access outcomes.18

There is currently no database for vascular access in South 
Africa, and high-quality data in low- and middle-income 
countries are limited.4 The South African Renal Registry was 
the only active African registry until the establishment of the 
African Renal Registry in 2015.19 Unfortunately, they do not yet 
record vascular access data. Having data in registries helps to 
inform future planning, guides practice, assists in future research 
and helps decide on resource allocation.19 In order to improve 
access utilisation in the haemodialysis population, one needs to 
evaluate the current practice.19

The aim of this study was therefore to examine the current 
and past use of AVFs, AVGs and CVCs in our unit, in light of 
national and international recommendations. This was done by 
performing an audit of all patients enrolled in the haemodialysis 
programme at our hospital. The objective was to identify any 
factors preventing this unit from achieving guideline targets 
and to propose changes that could be implemented to achieve a 
better haemodialysis access service. 

Methods
Ethical clearance was obtained from the Faculty of Health 
Sciences Postgraduate Education, Training, Research and Ethics 
Unit of the Walter Sisulu University. 

We performed an audit on the vascular access for chronic 
haemodialysis patients in Livingstone Tertiary Hospital in Port 
Elizabeth, South Africa. A retrospective folder review was done 

to identify demographic data and full vascular access history. 
The data were used to calculate the time from commencement 
of haemodialysis until the first attempt at the creation of a 
permanent vascular access. Each modality of haemodialysis access 
was then evaluated in the patient’s records. The date of insertion 
or creation of each modality was recorded. Where available, the 
complications associated with each were also recorded.

All patients enrolled in the haemodialysis programme at 
Livingstone Hospital on 1 June 2018, who had adequate records, 
were included in the study. Patients requiring temporary dialysis 
or awaiting transfer to peritoneal dialysis were excluded.

Results
Sixty-six patients formed the study sample, with age ranging 
from 21 to 67 years and a mean age of 44 years (95% CI: 
42–46.8). Demographic details are shown in Table 1. 

The majority of subjects [37 (56%)] were using a tunnelled 
CVC as their permanent vascular access, an autogenous AVF was 
used in 25 (38%) and an AVG in three (5%) patients. One patient 
was using a temporary CVC while awaiting a more definitive 
access modality (Table 2). Within the group that was using a 
CVC as permanent access, three subgroups were identified: those 
who had no AVF created or AVG inserted (12%), those with one 
previous failed AVF or AVG (21%), and those who had had more 
than one previous attempt at an AVF or AVG (23%).

Central venous catheters were used in 95% of the studied 
patients as the initial modality. This included 38 patients (58%) 
who started with a temporary CVC and 25 (38%) who started 
with a tunnelled CVC. Only six (10%) patients had pre-emptive 
creation of permanent access, of which three were successfully 
used. The other three had a primary failure and had to have 
dialysis initiated using a CVC (Table 2).

The timing from initiation of haemodialysis until the first 
attempt at AVF creation was also investigated (Fig. 1). In total, 
101 AVFs were created in the study group. The number of access 
creation attempts and the complications experienced are shown 
in Table 2. There was no recorded episode of significant dialysis 
access-associated steal syndrome. The data were inadequate to 
calculate primary and secondary patency rates.

Discussion
Despite the young age of this population receiving haemodialysis 
in our unit, there was a high rate of CVC use and a very high 
rate of serious complications, such as clinically apparent central 
venous stenosis. The target for AVF use in any unit, as set by 
the Fistula First Breakthrough Initiative, is 65%. Several high-
income countries are reporting AVF prevalence this high.7 Only 
38% of our study population were using an AVF. The high 
rate of CVC use in this study is therefore not in keeping with 
guideline recommendations. However, on further investigation, 
it is clear that CVC use was not the primary strategy, since most 
of these patients had had prior AVFs that failed. 

While only 12% of the entire group had never had, or was 
not then using an AVF, unfortunately 95% of the patients 
started dialysis using a CVC, with only 5% having a successful 
pre-emptive fistula. This reliance on CVCs increases the failure 
rate of AVFs created in the future as prior CVC use decreases the 
benefit of an AVF.11 

Table 1. Demographic data of the 66 patients

Demographics Values

Mean age, years (95% CI) 44 (42–46.8)

Gender, n (%)
Male 
Female

35 (53)
31 (47)

Race, n (%)
Black
Coloured
White

43 (65)
17 (23)
6 (9)

Aetiology of renal failure, n (%)
Hypertension
Unknown
Polycystic kidney disease
Systemic lupus erythematosus
Vesico–ureteric reflux
Sepsis
Glomerulonephritis

50 (76)
6 (9)
3 (5)
3 (5)
2 (3)
1 (2)
1 (2)

Mean BMI, kg/m² (95% CI) 24.4 (22.6–25.3)

BMI, body mass index.
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While late presentation with advanced kidney disease is a 
common occurrence in our unit, necessitating the use of CVCs, 
long delays to creation of permanent access after starting dialysis 
prolongs exposure to the harmful effects of CVCs.11,20 Almost a 
third of patients in this study waited more than 12 months prior 
to the first AVF attempt. This most likely contributed to the high 
failure rate when an AVF was eventually created. Pre-emptive 
fistulae should ideally be fashioned three to six months before 
the first haemodialysis session to allow for maturation and 
re-intervention if  necessary.5-7

These findings are similar to reports from sub-Saharan Africa 
as well as other low- and middle-income countries, where most 
patients will start dialysis on an emergency basis and cannot wait 
for a fistula to mature.16,21 This perpetuates the cycle, as higher 
rates of CVC use lead to poorer outcomes with AVFs, which lead 

to more CVC use. Except for the high primary failure rate, a lack 
of secondary intervention also decreases the long-term patency 
rates of the AVFs. Whenever failing fistulae are identified, 
rapid referral for intervention prior to a complete occlusion is 
required. Interventions done to maintain the fistula prior to 
complete occlusion are more likely to be successful.22 The access 
surgeon also requires available theatre time to be able to attempt 
salvage. When urgent secondary interventions are not available, 
the fistulae will simply be abandoned when they occlude.16 

The documented complication rates may have been 
underestimated in this retrospective study as it relied on the 
adequacy of the patient records. Central venous stenosis or 
occlusion was recorded in a quarter of the patients. This may 
even be an underestimation, since patients are not routinely 
screened for evidence of central venous obstruction and only 
clinically apparent central venous obstruction was recorded. The 
damage caused by long-term CVC use leads to central venous 
stenosis and can compromise future access options.23

Recommendations for improving current practice
Early detection of CKD and timely referral: many patients 
present late with end-stage kidney disease. Ongoing education of 
healthcare providers is needed to promote early referral. Early 
detection of CKD may avoid the need for urgent dialysis and 
therefore CVC use, allowing time for pre-emptive access creation.24

Dedicated vascular access clinic: a specialised multidisciplinary 
clinic should be formed that deals primarily with new and 
problematic vascular access cases.18 This multidisciplinary team 
should include a vascular access surgeon, a nephrologist, dialysis 
nursing staff and supporting staff. All new referrals can be seen 
and access planning started prior to the first dialysis session. 
Ultrasound evaluation can be done at the initial visit to map 
out potential access sites and look for problematic areas such 
as prior vein injury by cannulation. When there are concerns 
regarding early AVF failure, intervention can then be planned 
and the patient prioritised for surgical revision from this clinic. 
In this format there will be open communication between the 
different members of the haemodialysis team. It will also allow 
time for patient education in a neutral environment with all the 
different team members available. 

Availability of a dedicated vascular access theatre list: without 
access to theatre it would not be possible to run an effective 
vascular access service. The best way to optimise the timing to 
AVF creation and deal with failing fistulae or complications 
would be to allocate a dedicated vascular access theatre list. 
This list should ideally be in a hybrid theatre or a theatre 
with fluoroscopy available so that both open surgical and 
endovascular interventions can be performed as needed. The 
haemodialysis patients can then be prioritised and would not 
need to compete for theatre time with all the other emergency 
and elective surgical patients. 

A dedicated access co-ordinator: it would be valuable to 
appoint a dedicated vascular access co-ordinator. This should 
be a trained nurse experienced in haemodialysis and vascular 
surgery. Ideally one of the experienced nurses currently in the 
unit could fulfil this role. The co-ordinator will be the link 
between the patient, dialysis staff, nephrologist and access 
surgeon. This strategy has been shown to be very effective in 
improving haemodialysis outcomes.18

Table 2. History of vascular access creation and complications

History Number

Percentage of 
study 

populations

Current access

Tunnelled CVC 37 56

AVF 25 38

AVG 3 5

Temporary CVC 1 2

CVC group sub-analysis

Patients using a CVC at present 37 56

 With no previous AVG or AVF 8 12

 With 1 previous AVG or AVF 14 21

 With > 1 previous AVG or AVF 15 23

Initial vascular access

CVC 63 95

 Non-tunnelled CVC 38 58

 Tunnelled CVC 25 38

Pre-emptive AVF 3 5

Number of AVF or AVG attempts

No previous AVF or AVG 8 12

 1 AVF or AVG 29 44

 2 AVF or AVG 15 23

 3 AVF or AVG 13 20

 4 AVF or AVG 1 2

Complications

Central venous stenosis or occlusion (of 66 
patients)

17 26

Aneurysmal dilatation (of 101 AVFs) 15 15

Aneurysmal and still in use (of 15) 9 60

Aneurysmal and abandoned (of 15) 6 40

Dialysis access-associated steal syndrome 0 0

CVC, central venous catheter; AVF, arteriovenous fistula; AVG, arteriovenous 
graft.

18

14

9

5

0

Time to first AVF attempt in relation to starting haemodialysis (months)

No attempt Pre emptive   0–3          3–6          6–9          9–12         >12

Fig. 1. Time to first fistula attempt (months).
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Prospective data collection and interval evaluation: having 
a registry of vascular access data can help to plan resource 
allocation, guide the design of future clinical trials and monitor 
the local vascular access practice. There is currently no prospective 
registry for vascular access in South Africa, although the South 
African Renal Registry does collect data on haemodialysis across 
South Africa.25 The newly established registry of the African 
Association of Nephrology will collect valuable data on CKD 
management across Africa but lacks data collection on vascular 
access.26 Adding vascular access data to these registries would be 
beneficial to the African dialysis population.

Conclusion
It is a great privilege to be able to offer chronic haemodialysis 
to our patients. To make the most use of this service we need to 
optimise their vascular access. Our current practice falls short 
of local and international guidelines in terms of AVF and CVC 
use. The overwhelming majority of patients start dialysis with a 
CVC rather than a recommended pre-emptive AVF and there are 
significant delays prior to the first AVF creation. This translates 
to a longer time using a CVC and increased complications as well 
as limiting future access options. Recommendations to improve 
the service would be to create a multidisciplinary vascular access 
clinic, establish a dedicated vascular access theatre list and 
assign an access co-ordinator. Ongoing education of healthcare 
practitioners on the earlier identification and referral of kidney 
disease will facilitate pre-emptive creation of vascular access.24 
Finally, there is also a need for a South African vascular access 
registry to identify the local practices of each haemodialysis unit. 
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