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Abstract

Background and Aims: Properly functioning angioaccess is essential for the provision of adequate dialysis. 
We present and discuss a unique vascular access experience in a Saudi Arabian Center, lasting for more 
than ten years. 
Methods: We prospectively studied all patients with end stage kidney disease, who underwent any of three 
vascular access procedures (cuffed central venous catheter, arteriovenous graft, or arteriovenous fistula) 
from 1993 to 2004 with the objective of assessing the relative rates among these three forms of angioaccess 
and the survival rates of arteriovenous fistula and its relation with patients’ gender, weight or nationality. The 
survival rate of the AVF as defined by the fistula patency rate was divided into three categories: short-term 
patency (early AVF failure in: less than 6 weeks), medium-term patency (6 to 52 weeks) and long-term 
patency (more than 52 weeks).
Results: There were 603 patients (386 males and 217 females). The mean age was 48.5 years (SD ± 18.6). 
326 patients were Saudis. The cause of ESRD was diabetes mellitus in 2 75 patients, glomerulonephritides 
in 170 patients and hypertension in 158 patients. The mean BMI was 29 (SD ± 3.7). 580 of the patients had 
arteriovenous fistula (AVF), 44 had arteriovenous graft (AVG), and 35 patients received only central venous 
catheter. There was a high early failure rate of AVF 46.4%, particularly in females (61.5%, p =0.0001) and 
non Saudis (55%, p=0.0008). The long-term patency rate (> 52 weeks) was 38.8 % with no differences 
seen between genders or nationalities. BMI did not have an effect on AVF survival. The incidence of other 
complications combined was only 5.3%.
Conclusion: The vast majority of angioaccess was AVF in keeping with NKF-DOQI guidelines. There was 
a high early AVF failure rate in women and non-Saudis. Diabetes mellitus seems to be a strong contributing 
factor but not other renal disease etiologies. Further research is needed in this field in Saudi Arabia. 
Keywords: End Stage Renal Disease, Hemodialysis, Central Venous Catheter, Native Arteriovenous Fis-
tula, Arteriovenous Graft.
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Introduction

The rate of End Stage Renal Disease (ESRD) is 
increasing in the Kingdom of Saudi Arabia (1). Hemo-
dialysis remains the main form of treatment available 
for patients with ESRD. There are three forms of 
angioaccess used to perform chronic hemodialysis:
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cuffed central venous catheter, arteriovenous graft 
and arteriovenous fistula. In this paper, we report the 
results of a ten-year experience of a Saudi tertiary 
medical center in the field of vascular access for 
patients with ESRD. 

Materials and Methods

We prospectively followed 603 patients with end 
stage kidney disease, who underwent any of the 
three vascular access procedures (cuffed central ve-
nous catheter, arteriovenous graft, or arteriovenous 
fistula) from 1993 to 2004. We looked into their age, 
gender, cause of their ESRD, and body mass index 
(BMI) with the object of assessing the relative rates 
among these three forms of angioaccess and the 
survival rates of arteriovenous fistula and its relation 
with patients’ gender, weight or nationality.

Most patients had temporary catheters, mostly 
femoral and few jugular on the opposite side, prior 
to the placement of AVF. We implemented the rec-
ommendation of placing AVF when serum creatinine 
level reached 4 mg /dl. However, most AVF were 

done late due to late referral or patients’ refusal. All 
procedures were done by vascular surgeons. The first 
interval for using fistula is 6 weeks on average.

The survival rate of the AVF, as defined by the fis-
tula patency rate, was divided into three categories: 
short-term patency (early AVF failure in: less than 6 
weeks), medium-term patency (6 to 52 weeks) and 
long-term patency (more than 52 weeks). This study 
was pre-approved by our local ethics committee.

Statistics
Statistical analysis was done by the SPSS (version 

17.0) software program with the assistance of a stat-
istician. We calculated the percentage of those who 
survived for 6 weeks and those who survived for 52 
weeks. Then the association of survival and gender 
for example was done by the Chi-squared test.  A p 
value less than 0.05 was considered significant.

Results

Of our 603 patients, 64% were males and 54% 
were Saudis. The mean age was 48.5 years. 

Number of Patients 603
                                                                          Mean age – yr 48.5 (SD ± 18.6)
                                                                                                                                      Gender: Female/Male– no. (%) 217 (36%) / 386 (64%)
                                                                                                                                Nationality:Saudi/Non-Saudi – no. (%) 326 (54%) / 277 (46%)
                           Cause of ESRD: DM/HTN/GN – no. (%) 275 (45.6%)/158 (26.2%)/170 (28.2%)

                                               Mean Body Mass Index [BMI]
                                                     - BMI less than 30 – no. (%)
                                                      - BMI 30 or more – no. (%)

29.0 (SD ± 3.7)
350 (58%)
253 (42%)

                            Central Venous Catheter [CVC] – no. (%)
                                                                                                                                              - Saudi / Non-Saudi – no. (%)                                                                                                                      

35 (5.8%)
16 (2.6%) / 19 (3.2%)

                                                                                                                                              Arteriovenous Graft [AVG] – no. (%)
                                                                                                                                                                  - Saudi / Non-Saudi – no. (%)

44 (7.3%)
22 (3.65%) / 22 (3.65%)

                                    Arteriovenous Fistula [AVF] – no. (%)
                                                                                                                                               - Saudi / Non-Saudi – no. (%)

580 (96.1%)
320 (53.0%) / 260 (43.1%)

AVF Survival (total)
                                                                     - Less than 6 weeks
                                                                 - 6 weeks – 52 weeks
                                                                 - More than 52 weeks

268 (46.4%)
103 (17.8%)
207 (38.8%)

Table 1: Baseline Characteristics of the Study Patients
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The causes of ESRD were: diabetes mellitus in 
45.6% of the patients, glomerulonephritis in 28.2% 
and hypertension in 26.2%. The mean BMI was 29 
(table 1).

580 (96.1%)  patients had AVF. Of these: 320 
(53.0%) were Saudis, 44 (7.3%) patients had AVG 
half of whom were Saudis, and 35 (5.8%) patients 
had cuffed central venous catheter: of whom 45.7 
%   were Saudis. The short-term patency (early AVF 
failure: less than 6 weeks) was  46.4% , the medium-
term patency (6-52 weeks) was 17.8% and long-term 
patency (more than 52 weeks) was38.8% (table 1).

The AVF patency rate was analyzed in relation 
to patients’ gender, weight and nationality [table 2]. 
BMI had no impact on the short, medium or long-
term survival of the AVF survival (p=0.49). Females 
were more likely than males and non Saudis than 
Saudis to have early AVF failure (p=0.0001 and 
p=0.0006 respectively).

We observed aneurismal formation in 15 (2.6%) 

patients, arterial steal syndrome in 8 (1.4%), bleed-
ing at the surgical site in 4 (0.7%), venous hyperten-
sion in 3 (0.6%), one patient had nerve injury and 
another one had a graft reaction (table 3).

                                                                                                                                                      
                                                                                                                                                      Males Females BMI < 30 BMI ≥ 30 Saudi Non-Saudi

Short term  (0-6weeks) 148 (38.6%) 120 (61.5) 150 (44.4%) 118 (49.2%) 125 (39.3%) 143 (55.0%) 

Medium term  (6-52weeks) 83 (21.7%) 20 (10.3%) 64 (18.9%) 39 (16.3%) 66 (20.8%) 37 (14.2%) 

Long term  (> 52weeks) 152 (36.7%)    55 (28.2%)  124 (36.7%) 83 (34.6%) 127 (39.9%) 80 (30.8%)

P-value <0.0001 0.49 0.0008

Table 2: AVF failure rates related to gender, weight and nationality

Complication No (%)

                          Early AVF Failure 268 (46.4%)

Aneurysmal formation                     15 (2.6%)

Arterial steal syndrome 8 (1.4%)

Bleeding 4 (0.7%)

Venous Hypertension 3 (0.6%)

                                      Nerve Injury   1 (0.2%)

Graft Reaction   1 (0.2%)

Table 3: AVF complications         

Discussion

End Stage Renal Disease (ESRD) is quite preva-
lent worldwide. In the Kingdom of Saudi Arabia, a 
10-15 fold increase in its prevalence was recorded 
since 1983 (1). The steady rise in the incidence 
and prevalence of ESRD is explained by the ever-
increasing rates of diabetic nephropathy. The main 
mode of renal replacement therapy in Saudi Arabia 
is hemodialysis. In 2008, 8761 patients were under-
going hemodialysis at a cost of around $ 224 (840 
Million Saudi Riyals). This number is estimated to 
surpass 11,000 by the year 2010 (1, 2).

Vascular access for hemodialysis has its risks and 
can be expensive. Indeed, and despite recent tech-
nological and surgical advances, these procedures 
still carry considerable morbidity. Among the many 
complications encountered are: bleeding, infections, 
early AVF or graft failure, nerve injury, steal syn-
drome, venous stenosis, thrombosis and aneurysmal 
formation (3). There are three types of vascular 
accesses currently used: cuffed central venous 
catheters (CVC), arteriovenous fistula (AVF) and 
arteriovenous grafts. It has been documented that 
the majority of ESRD patients start their first hemo-
dialysis session with a catheter (4). However, the use 
of CVC is associated with higher patient mortality 
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rate compared to the other two access types (5). AVF 
is less expensive, has superior patency rate and has 
fewer complications than venous catheters or artifi-
cial grafts (6). Therefore, agreed guidelines such as 
the National Kidney Foundation-Dialysis Outcomes 
Quality Initiative (NKF-DOQI) recommend the use 
of AVF (7).

More than 96 % of our patients ended up having 
AVF. These findings exceed the recommendations 
by the NKF-DOQI and the percentage of 67-91% 
reported by many western countries in recent years 
(8). The choice of type of vascular accesses is in-
fluenced by patient characteristics, morbidity and 
mortality posed by each procedure (9), and by the 
facility preferences (10).

Two hundred and sixty-eight (46.4%) of our pa-
tients had early AVF failure (less than six weeks). One 
hundred and three (17.8%) AVF were patent from six 
weeks to one year, and the remaining 207 (38.8%) 
AVF were functional for more than one year.

There is a wide distribution of 0.8% to 23.6% of 
early AVF failure reported by different series and 
centers (11). One possible explanation for the high 
rate of early failure in our series is the predominance 
of diabetes mellitus in our patients. Diabetics are 
known to have higher risk of primary AVF failure 
(12, 13). We observed that female gender is associ-
ated with more than 1.5 fold increase in early AVF 
failure (P < 0.0001). This is in accordance with 
similar observations reported in the literature (14). 
One proposed explanation for this observation is the 
smaller vascular diameter observed in females (15). 
In our series, most of our patients were either over-
weight or obese. However, BMI did not adversely 
affect AVF survival. This is in concordance with 
current recommendations of using AVF in obese 
patients (16). Finally, we found that non-Saudis 
have reduced AVF survival compared to Saudis. 
This could be attributed to the very late referral and 
sub-optimal follow-up for some of these patients 
who might be visitors to the Saudi Kingdom or are 

on short stay visas.
As mentioned earlier, we think diabetes mellitus 

contributed to the high level of early AVF failure. 
We did not identify other causes of renal disease 
with similar effect.   

In our study, the rate of other observed complica-
tions was relatively low varying from 0.2% to 2.6%. 

Conclusion

In King Abdulaziz University Hospital (Jeddah, 
Saudi Arabia), and between 1993 and 2004, we 
were able to achieve a vast majority of AVF access 
for patients undergoing hemodialysis in accordance 
with the NKF-DOQI guidelines. However, there was 
a high early AVF failure especially in women and 
non-Saudis. Diabetes mellitus seems to be a strong 
contributing factor to early AVF failure. Further effort 
and research are needed to implement better approach 
for safeguarding AVF and finding possible other 
contributing factors for early AVF failure in patients 
afflicted with renal diseases in Saudi Arabia.
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