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Abstract
Background: Due to the long waiting time for kidney transplantation, most End-Stage renal disease patients are 
commenced on either hemodialysis or peritoneal dialysis. Reusable fistulas have the lowest risk for death, cardiovascular 
events, and infections among all vascular accesses. This study aims to report the outcomes of the arteriovenous fistulas 
and PTFE grafts and the related predictive clinical and demographic variables.
Methods: This retrospective study reviewed the charts of all hemodialysis patients between January 2017 and January 
2021 at the Dialysis Center of An-Najah National University Hospital, Nablus, Palestine. Our outcomes were a primary 
failure, primary and secondary patency, and the related factors. Survival analysis using the Kaplan-Meier method was 
conducted, and the log-rank test was used to compare patency rates. The Cox proportional hazards regression model 
tested factors relevant to primary and secondary patency rates in univariate and multivariate analyses.
Results: A total of 312 procedures were performed during the study period. Primary failure was 7.1% for AVF, 13.9% 
for arterio-venous graft (AVG) procedures. Peripheral arterial disease and left-sided AVF were associated with more 
primary failure rates. AVF, primary patency rates at 1, 2, and 3 years were 82%, 69%, and 59%, respectively, while 
secondary patency rates at 1, 2, and 3 years were 85%, 72%, and 63%, respectively. Factors associated with increased 
AVF patency in a proportional hazard model were younger age and dual antiplatelet administration.
Conclusion: Our study adds further evidence that autogenous AVF has better results than prosthetic AVG in both 
primary and secondary patency rates as well as less primary failure rates. Therefore, we encourage further longitudinal 
studies that assess the benefits of using antiplatelet on AVF outcome versus risks of bleeding, especially with dual agents.
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Introduction

The incidence of End-Stage renal disease (ESRD) is 
increasing dramatically over the past two decades, and it is 
considered a serious medical, social, and economic issue, 
and it is the ultimate result of chronic kidney disease.1–3 
ESRD patients have a shorter life expectancy compared 
with their counterparts without kidney disease.2

The measured ESRD prevalence in Palestine was 
240.3 per million population (PMP),4,5 which is compara-
ble to nearby countries. In 2018, ESRD prevalence in the 
Middle East was estimated to be 360 PMP6 compared with 
2160 PMP in 2016 in the United States.7

Patients with ESRD need to be informed and educated 
about various treatment modalities, including kidney 
transplantation, hemodialysis, or peritoneal dialysis.8 
Kidney replacement is considered the treatment of choice 
for ESRD9 since it is associated with a better quality of life 
and a more favorable cost-effective ratio.10 Due to the long 
waiting time for kidney transplantation, most patients are 
commenced on either hemodialysis or peritoneal 
dialysis.8

Dialysis modalities include hemodialysis and perito-
neal dialysis and are used to treat patients who are waiting 
or not amenable for transplantation. Hemodialysis uses an 
extracorporeal circulation of the patient’s blood to improve 
the uremic symptoms and accomplish solute balance for 
acute and chronic kidney failure by restoring the body’s 
fluid balance and correcting electrolyte and acid-base 
abnormalities.11,12 The current estimates suggest that about 
11% of the global dialysis patients receive peritoneal dial-
ysis and the vast majority receive hemodialysis.3,13

Repeated and reliable vascular access to the blood-
stream is needed for effective hemodialysis.14 Vascular 
accesses include central venous catheters and a surgically-
created Arterio-Venous fistula (AVF) or synthetic graft.14 
Among all vascular accesses, reusable fistulas have the 
lowest risk for death, cardiovascular events, and infec-
tions.14,15 The impact of the central venous catheters on the 
health system and the patients’ health status is dramatic as 
infection in terms of septicemia is directly linked to the 
increase in the rates of mortality and morbidity.16

AVF is a multidisciplinary effort of Drs. Cimino, 
Brescia, and Appel in 1962, which is the preferred vascu-
lar access for HD nowadays because of its low risk of 
complications, high longevity, fewer mortality rate, and 
better patient survival than the other types of vascular 
access.15,17

AVF cannot immediately be used and needs several 
weeks of maturation (average of 10 weeks) to ensure safe 
cannulation.17 Maturation time is defined as the time from 
the date of creation to the date of the sixth consecutive 
hemodialysis session using two needles.17

Studying the outcomes of dialysis access and their pre-
dictors is essential to improve dialysis patients’ quality of 

life and survival. These outcomes can be reflected by terms 
like primary failure rate, primary and secondary patency 
rates.18 The primary failure rate is the proportion of created 
AVF that thrombosed or failed to mature.18 Primary 
Patency is the time between access creation to the time of 
first intervention to maintain or reestablish patency (surgi-
cal or endovascular), or occurrence of access thrombosis, 
or time of measurement of patency.18–20 Secondary patency 
(or cumulative patency) is defined as the time from access 
creation till access abandonment, reaching a censored 
event or time of measurement of patency.18–20 This study 
aims to report the outcomes of the arteriovenous fistulas 
and PTFE grafts and the related predictive clinical and 
demographic variables.

Subjects and methods

Study design, setting, and population

This single-center, retrospective study reviewed the charts 
of all hemodialysis patients between January 2017 and 
January 2021 at the Dialysis Center of An-Najah National 
University Hospital, Nablus, Palestine. This hemodialysis 
unit is the largest dialysis center in the region (West Bank), 
with more than 360 patients receiving hemodialysis and 
peritoneal dialysis therapy. All participants were ESRD 
patients aged 18 years or older, on regular hemodialysis, 
three times per week with an average of 4 h per session. All 
participants provided written informed consent for partici-
pation in the study. The Institutional Review Board of 
An-Najah National University approved the study.

Data collection

Demographic and clinical characteristics were collected 
from patients and their medical records. These included 
age, gender, number of years on hemodialysis, patients’ 
comorbidities (diabetes mellitus and its duration, hyper-
tension and its duration, ischemic heart disease (IHD), 
heart failure (HF), peripheral arterial disease (PAD)), 
site and side of fistula, date of procedure, smoking, type 
of the vascular access (native AVF or PTFE graft), and 
date of any interventional procedure for this access 
(shunto-plasty, revision, and new access creation). The 
average time of primary and secondary patency was 
measured according to the aforementioned definition, 
and the relation to the clinical and demographic varia-
bles was studied.

Primary patency was computed from the time of vascu-
lar access creation until the first endpoint. The endpoint 
was defined as fistula occlusion, inadequate dialysis, or 
any intervention to maintain blood flow or until reaching a 
censored event (death, kidney transplant, transfer to peri-
toneal dialysis, or end of the follow-up period). Secondary 
or cumulative patency (the duration in which the fistula 
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was being used for dialysis.) was calculated from the time 
of vascular access creation until permanent access failure, 
regardless of the number of procedures required to main-
tain access patency for dialysis. Finally, access patency 
was calculated for patients without primary failure. The 
primary failure rate is the percentage of fistulae created 
that are thrombosed or failed to mature with the lack of 
ability to be cannulated and used successfully for dialysis.

Statistical analysis

For descriptive analyses, means with standard deviation 
(SD) were used to summarize continuous variables and 
frequencies with percentages for categorical variables. In 
addition, we tested the difference between the groups 
using the Chi-squared test for categorical variables and 
Student’s t-test for continuous variables. Survival analysis 
using the Kaplan-Meier method was conducted, and the 
log-rank test was used to compare patency rates. The 
Kaplan–Meier survival curve is defined as the probability 
of surviving for a specific time while time is considered in 
many small intervals. Factors considered relevant to pri-
mary and secondary patency rates were tested in univariate 
and multivariate analyses using the Cox proportional haz-
ards regression model. Any p-value less than 0.05 was 
considered statistically significant and all analyses were 
conducted using the Statistical Package for the Social 
Sciences (SPSS) computer software version 20.0 (IBM 
Corp., Armonk, NY).

Results

Baseline characteristics of patients

A total of 312 procedures were performed during the study 
period, 240 AVF and 72 arterio-venous grafts (AVG). The 
participants’ mean age was 59.5 years (SD = 14), and 200 
patients (64.1%) were males. About 67.9% (n = 212) and 
90.1% (n = 281) were diabetics and hypertensive, respec-
tively. Patients’ baseline demographic and clinical charac-
teristics are summarized in Table 1. Previous access was 
reported in 22.9% of the AVF patients and in 75% of the 
AVG patients. Almost 70% of AVF were created on the left 
side, reflecting the preference for using the non-dominant 
arm for vascular access. The brachiocephalic fistula was 
the most common located fistula, 69.6%. The overall 
causes of secondary patency loss were death 46 (14.7%), 
access abandonment 72 (23%), turned to peritoneal 7 
(2.24%), and end of study 160 (51.2%; Table 1).

Primary failure

Primary failure was observed in 27 of 312 procedures per-
formed (8.7%), 17 AVF procedures (7.1%), and 10 AVG 
procedures (13.9%). Baseline demographics and comorbid 

variables of patients who developed primary failure were 
compared in Table 2. Patients with PAD were significantly 
more likely to develop primary failure regardless of shunt 
type (p < 0.05). Primary failure was also associated with 
the insertion site of the AVF (more failure rates on the left; 
p < 0.05); and the location of the AVG as lower limb AVGs 
were more likely to develop primary failure (50%), com-
pared to upper limb AVGs (Table 2).

Primary and secondary patency with the 
exclusion of primary failure

For AVF, primary patency rates at 1, 2, and 3 years were 
82%, 69%, and 59%, respectively, while secondary 
patency rates at 1, 2, and 3 years were 85%, 72%, and 63%, 
respectively. For AVG, primary patency rate at 1, 2, and 
3 years were 57%, 43%, and 0%, respectively, while sec-
ondary patency rates at 1, 2, and 3 years were 75%, 59%, 
and 20%, respectively (Figure 1). Thus, both Primary and 
secondary patencies were significantly better in AVF than 
AVG.

A log-rank test was run to determine the differences in 
the primary and secondary patency distribution for AVF 
and AVG. The probability of primary patency is signifi-
cantly reduced by 56% with AVG versus AVF at any time 
over 3 years (HR: 0.447; 95% CI: 0.27–0.74; p = 0.002). 
On the other hand, the probability of secondary patency is 
significantly reduced by 61% with AVG versus AVF at any 
time over 3 years (HR: 0.393; 95% CI: 0.24–0.65; 
p < 0.001; Figure 1).

After adjustment for potential confounding variables, 
multivariate Cox proportional hazard regression analysis 
showed that older age was significantly associated with a 
decreased primary (HR: 1.03; 95% CI: 1.02–1.05; 
p = 0.037) and secondary (HR: 1.03; 95% CI: 1.01–1.05; 
p = 0.024) patency (Tables 3 and 4). Moreover, the use of 
combined, aspirin and Clopidogrel antiplatelet was signifi-
cantly associated with an increased primary (HR: 0.27; 
95% CI: 0.10–0.94; p = 0.040) and secondary (HR: 0.21; 
95% CI: 0.06–0.73; p = 0.014) patency (Tables 3 and 4).

Discussion

This retrospective study aimed to assess the outcomes of 
AVF and AVG and the related clinical and demographic 
variables. Successful AVF maturation was achieved in 
approximately 92.9% of subjects. The AVF primary failure 
rate in our study was 7.1% which is relatively low and 
close to the findings of the nearby countries, 12.1% in 
Jordan.17 However, there is a wide variation in the primary 
failure rates in the literature, 22.7%–53.5%.21–24 We attrib-
ute our low primary failure rates of AVF (7.1%) to the rou-
tine pre-operative vascular mapping in the vascular 
department, which agrees with the recommendations of 
previous studies.25,26
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There was a strong correlation between peripheral arte-
rial disease (for both AVF and AVG) and insertion site (for 
AVF) with increased primary failure rates. This accords 
with the findings of a previous study that found a strong 
relationship between Ankle-Brachial Index (ABI, as a 
marker of atherosclerosis when <0.9) and vascular access 
failure. They recommended routine screening for hemodi-
alysis patients for ABI to identify the high-risk groups for 
access failure.27 The primary failure rate of AVG was 
13.9% which is close to the findings of Lok et  al.28 and 
Pflederer et al29 who reported a primary failure rate of 19% 

and 10.9%, respectively. However, the primary failure rate 
was higher among AVG than AVF, which differs from pre-
vious studies.25,28,29 We think this might be due to the high 
percentages of AVG with a history of previous access 
(75%) and the limited vascular availability for grafts com-
pared with AVF.

For AVF, our primary patency rate at 1, 2, and 3 years 
was 82%, 69%, and 59%, respectively, and they are better 
when compared with the findings of a meta-analysis (56%–
64% at 1 year and 44%–58% at 2 years).30,31 The secondary 
patency rate at 1, 2, and 3 years was 85%, 72%, and 63%, 

Table 1.  Baseline demographics and comorbid variables of the patient population.

Frequency (%) AVF (n = 240) AVG (n = 72)

Age (Mean ± SD) 59.5 ± 14.1 59 ± 14.2 61 ± 14
Gender
  Female 112 (35.9%) 79 (32.9%) 33 (45.8%)
  Male 200 (64.1%) 161 (67.1%) 39 (54.2%)
Smoking
  Yes 81 (26.0%) 68 (28.3%) 13 (18.1%)
  No 231 (74.0%) 172 (71.7%) 59 (81.9)
Chronic diseases, yes (%)
  Hypertension 281 (90.1%) 220 (91.7%) 61 (84.7%)
    HTN duration in years 11.6 ± 7.6 11.11 ± 7.7 13.8 ± 6.7
  Diabetes 212 (67.9%) 169 (70.4%) 43 (59.7%)
    DM duration in years 17.6 ± 7.9 17.2 ± 7.7 18.5 ± 8.6
  IHD 119 (38.1%) 95 (39.6%) 24 (33.3%)
  Heart failure 71 (22.8%) 62 (25.8%) 9 (12.5%)
  PAD 30 (9.6%) 22 (9.2%) 8 (11.1%)
Antiplatelet
  None 144 (46.2%) 104 (43.3%) 40 (55.6%)
  Aspirin (81 mg) or Clopidogrel (75 mg) 130 (41.6%) 104 (43.3%) 26 (36.1%)
  Aspirin and Clopidogrel 38 (12.2%) 32 (13.3%) 6 (8.3%)
Access insertion site
  Left 203 (65.1%) 166 (69.2%) 37 (51.4%)
  Right 104 (33.3%) 71 (29.6%) 33 (45.8%)
  Missing 5 (1.6%) 3 (1.2%) 2 (2.8%)
Access location
  Brachiocephalic 167 (69.6%) –
  Radiocephalic 44 (18.3%) –
  Brachiobasilic 28 (11.7%) –
  Upper limb – 64 (88.9)
  Lower limb – 8 (11.1%)
  Missing 1 (0.4%)  
Previous access—AVF or AVG
  Yes 109 (34.9%) 55 (22.9%) 54 (75%)
  No 203 (65.1%) 185 (77.1%) 18 (25%)
Primary failure
  Yes 27 (8.7%) 17 (7.1%) 10 (13.9)
  No 285 (91.3%) 223 (92.9%) 62 (86.1)
Causes of secondary patency loss
  End of study 160 (51.2%) 134 (55.8%) 26 (36.1%)
  Death 46 (14.7%) 35 (14.6%) 11 (15.3%)
  Turned to peritoneal 7 (2.24%) 5 (2.1%) 2 (2.8%)
  Access abandonment 72 (23%) 49 (20.4%) 23 (31.9%)
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Table 2.  Baseline demographics of patients who developed primary failure.

AVF primary failure AVG primary failure

  Yes (n = 17) No (n = 223) p-Value Yes (n = 10) No (n = 62) p-Value

Age (Mean ± SD) 61.24 ± 17.7 58.8 ± 14 0.500 64.3 ± 5.18 60.3 ± 16.8 0.409
Gender
  Female 4 (5.1%) 75 (94.9%) 0.393 3 (9.1%) 30 (90.9%) 0.279
  Male 13 (8.1%) 148 (91.9% 7 (17.9%) 32 (82.1%)  
Smoking 7 (10.3%) 61 (89.7%) 0.223 1 (7.7%) 12 (92.3%) 0.475
Chronic diseases, yes (%)
  Hypertension 15 (6.8%) 205 (93.2%) 0.595 8 (13.1%) 53 (86.9%) 0.655
  HTN duration (Mean ± SD) 8.6 ± 7.1 11.2 ± 7.7 0.331 9.8 ± 9 14.2 ± 6.3 0.160
  Diabetes 12 (7.1%) 157 (92.9%) 0.987 7 (16.3%) 36 (83.7%) 0.475
  DM duration (Mean ± SD) 14.88 ± 8.1 17.3 ± 7.7 0.385 25 ± 10.8 17.7 ± 8.1 0.111
  IHD 7 (7.4%) 88 (92.6%) 0.889 3 (12.5%) 21 (87.5) 0.810
  Heart failure 5 (8.1%) 57 (91.9%) 0.727 1 (11.1%) 8 (88.9%) 0.797
  PAD 4 (18.2%) 18 (81.8%) 0.033 3 (37.5%) 5 (62.5%) 0.041
Antiplatelet
  No 9 (8.7%) 95 (91.3%) 0.557 7 (17.5%) 33 (82.5%) 0.467
  Aspirin or Clopidogrel 7 (6.7%) 97 (93.3%) 3 (11.5%) 23 (88.5%)
  Aspirin and Clopidogrel 1 (3.1%) 31 (96.9%) 0 (0%) 6 (100%)
Accss insertion site
  Left 16 (9.6%) 150 (90.4%) 0.025 4 (10.8%) 33 (89.2%) 0.379
  Right 1 (1.4%) 70 (98.6%) 6 (18.2%) 27 (81.8%)
Access location
  Brachiocephalic 11 (6.6%) 156 (93.4%) 0.731 – – 0.002
  Radiocephalic 3 (6.8%) 41 (93.2%) – –
  Brachiobasilic 3 (10.7%) 25 (89.3%) – –
  upper limb – – 6 (9.4%) 58 (90.6%)
  Lower limb – – 4 (50%) 4 (50%)
Previous access—AVG or AVF
  Yes 3 (5.5%) 52 (94.5%) 0.592 9 (16.7%) 45 (83.3%) 0.238

Figure 1.  Kaplan–Meier estimates of primary and secondary AVF and AVG patency rates.
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respectively which is comparable to some studies32 and bet-
ter than findings of others.18,30 However, our better results 
could be attributed to dialysis patients being younger, as the 
mean age in our study was 59 ± 14.2 years, which was 
lower than the mean in most studies.

With regard to AVG, primary patency rates at 1, 2, 
and 3 years were 57%, 43%, and 0%, respectively, 
while secondary patency rates at 1, 2, and 3 years were 

75%, 59%, and 20%, respectively. The primary patency 
was better than the findings of other studies29,33 whereas 
the secondary patency was comparable to others for the 
first and second years.29,33 One meta-analysis included 
32 studies showed that primary patency of AVG was 
41% and 28% at 1 and 2 years, respectively, while sec-
ondary patency were 70% and 54% at 1 and 2 years, 
respectively.33

Table 3.  Factors associated with AVF primary patency in the study population.

Univariate analysis Multivariate analysis

  HR (95% CI) p-Value HR (95% CI) p-Value

Age 1.02 (0.99–1.1) 0.101 1.03 (1.02–1.05) 0.037
Gender, female 0.92 (0.5–1.6) 0.786 0.76 (0.39–1.5) 0.409
Smoking, yes 1.3 (0.66–2.3) 0.509 0.73 (0.37–1.5) 0.378
Hypertension 046 (0.11–1.8) 0.28 2.4 (0.56–10.4) 0.155
Diabetes 0.84 (0.45–1.5) 0.566 1.1 (0.55–2.1) 0.859
IHD 0.82 (0.47–1.5) 0.499 – –
Heart failure 0.95 (0.50–1.8) 0.864 – –
PAD 085 (0.33–2.2) 0.718 – –
Antiplatelet
  No 1 1  
  Aspirin or Clopidogrel 1.1 (06–1.9) 0.775 0.85 (0.47–1.6) 0.601
  Aspirin and Clopidogrel 0.41 (0.12–1.4) 0.141 0.27 (0.10–0.94) 0.040
Access insertion site (left) 1.4 (0.8–2.5) 0.278  
Access location
  Brachiocephalic 1  
  Radiocephalic 0.56 (0.25–1.3) 0.161 – –
  Brachiobasilic 0.45 (0.14–1.5) 0.181 – –
Previous access (yes) 0.80 (0.42–1.5) 0.499 1.5 (0.76–3.1) 0.233

Table 4.  Factors associated with AVF secondary patency in the study population.

Univariate analysis Multivariate analysis

  HR (95% CI) p-Value HR (95% CI) p-Value

Age 1.02 (0.99–1.1) 0.098 1.03 (1.01–1.05) 0.024
Gender, female 1.1 (0.59–1.9) 0.850 0.70 (0.36–1.4) 0.292
Smoking, yes 0.86 (0.45–1.6) 0.632 0.72 (0.35–1.5) 0.365
Hypertension 2.3 (0.55–9.3) 0.259 2.40 (0.55–10.3) 0.249
Diabetes 1.3 (0.67–2.3) 0.502 1.20 (0.57–2.2) 0.732
IHD 0.87 (0.49–1.5) 0.625 – –
Heart failure 0.94 (0.50–1.8) 0.851 – –
PAD 0.90 (0.35–2.3) 0.815 – –
Antiplatelet
  No 1 – 1 –
  Aspirin or Clopidogrel 1.02 (0.57–1.8) 0.952 0.75 (0.41–1.4) 0.364
  Aspirin and Clopidogrel 0.35 (0.10–1.1) 0.083 0.21 (0.06–0.073) 0.014
Access insertion site 1.3 (0.71–2.3) 0.413  
Access location
  Brachiocephalic 1  
  Radiocephalic 2.2 (0.68–4.1) 0.184 – –
  Brachiobasilic 1.2 (0.32–4.8) 0.763 – –
Previous access (yes) 091 (0.48–1.7) 0.769 1.3 (0.65–2.6) 0.462
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When comparing AVG and AVF, graft patencies were 
worse than fistulas’ when primary failure was excluded. These 
findings are consistent with many previous studies28,29,34,35

To detect the possible factors affecting patency, multivari-
ate analysis was conducted for age, gender, smoking, diabetes, 
hypertension, coronary artery disease, history of heart failure, 
peripheral vascular disease, current use of antiplatelet, access 
location, and if previous accesses were tried. The risk factor of 
primary and secondary patencies for AVF was age. In addi-
tion, the use of dual anti-platelet therapy (combined use of 
Aspirin and Clopidogrel) was associated with significantly 
better primary and secondary patencies for AVF.

Prior studies have shown different findings with respect 
to the effect of single or double anti-platelet therapy on the 
patency rates.36–38 One meta-analysis concluded that 
Ticlopidine (as adjuvant treatment) may have a beneficial 
effect on the patency of AVF and AVG in the short term.36 
One more recent study found that the absence of anti-
platelet therapy has impaired the secondary patency of 
AVF.37 Another earlier meta-analysis had confirmed the 
beneficial effects of antiplatelet (aspirin alone, Clopidogrel 
alone, or aspirin and dipyridamole) to increase the patency 
of AVF and AVG.38 Although, this finding differs from 
some previous studies, which showed no significant effect 
for the anti-platelet on AVF patency (but improved pri-
mary patency for AVG)39 or even negative effect on the 
AVF patency.40 Another randomized trial showed that dual 
therapy with aspirin and Clopidogrel has increased the risk 
of bleeding in the hemodialysis population and did not 
affect the frequency of graft thrombosis.44,45 However, in 
the last trial, the dose of Aspirin was 325 mg were as in 
ours, 81 mg which might have led to the increased inci-
dence of bleeding in the aforementioned trial.

The current study found that older age has a negative 
impact on primary and secondary patencies. Previous stud-
ies have demonstrated similar results,37,41 and they sug-
gested that comorbid diseases in the elderlies such as 
diabetes, atherosclerosis, and poor veins might interfere 
with the patency of AVF.37,42 However, this is not the case 
for other authors who did not find a significant effect for 
age on the outcomes of AVF.18,30

Concerning the other factors studied in this research, 
we did not find a significant effect for gender, smok-
ing, hypertension or diabetes, peripheral vascular dis-
ease, and type of AVF on the patency rates. We are 
aware that some reports have found these factors and 
other factors as significant predictors for AVF patency. 
However, these findings were not consistent in all rep
orts.18,31,32,37,41,43

Strengths and limitations

This study included a relatively large number of patients 
undergoing hemodialysis at An-Najah National University 
Hospital. This unit’s number of hemodialysis patients repre-
sents about 20% of all hemodialysis patients in the West 

Bank, Palestine.44 So, the demographic, clinical, and bio-
chemical characteristics of included hemodialysis patients 
are likely to be generalizable to the hemodialysis population 
in Palestine. This is the first report of the outcomes for vas-
cular access in our nation to the authors’ knowledge. I can be 
used as a framework for similar future studies to build up 
with and track the progression of our procedure outcomes. 
This study also included both AVG and AVF and studied the 
primary failure rates primary and secondary patencies for 
3 years, which is fairly enough to get an idea regarding the 
outcomes of our center and compare the results with their 
counterparts in the region internationally.

Our study has some limitations that should be taken 
into consideration when interpreting the study results. 
Of these limitations is that the number of procedures 
included in the research does not reflect center’s actual 
number. This is because we did include the procedure 
that can be followed up over time and not those referred 
from other centers as they were referred back and lost to 
follow-up.

Another limitation to mention is the lack of data about 
the concurrent use of central venous catheters, or if any 
were inserted at the same side of the failed AVG or AVF, 
this was because of the lack of sufficient data in the medi-
cal records and the non-reliability of the patients to recall 
for such long period of time. This issue will be taken into 
consideration in any similar future study.

Conclusion

This study adds further evidence that autogenous AVF has 
better results than prosthetic AVG in primary and second-
ary patency rates and less primary failure rates. Thus, our 
outcomes are heartening in terms of low primary failure 
rates and comparable primary and secondary patencies for 
AVF, although there is intent for improvement.

We encourage further longitudinal studies that assess 
the benefits of using antiplatelet on AVF outcome versus 
risks of bleeding, especially with dual agents.
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