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Introduction  
There are profound challenges in relation to the development 

of end stage renal disease (ESRD) against communities around the 
world [1,2] More than 1.5 million people worldwide have end stage 
renal disease, and this figure is rising steadily. Patients with acute  

 
renal failure or end stage renal disease require renal replacement 
therapy, which includes peritoneal dialysis (PD), hemodialysis (HD), 
or kidney transplantation [3]. Transplantation is a good treatment 
for patients with end stage renal disease. But in a group of patients, 
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ARTICLE INFO abstract

Introduction: Renal transplantation is an ideal treatment for patients with end stage 
renal disease but in a group of patients, with failure of peritoneal dialysis, failure in the 
transplant or low socioeconomic status, chronic hemodialysis remains the only choice. 
Patients with end-stage renal disease require permanent vascular access for hemodialysis 
treatment, and care and maintenance of vascular access to these patients is one of the 
important issues for them.There are three types of vascular accesses for hemodialysis: 
1- arteriovenous fistula 2- arteriovenous graft 3- venous catheter. Any vascular access has 
distinct advantages and disadvantages. The most important principle in any type of vascular 
access is it`s duration of survival as an effective method for dialysis.

Materials and Methods: This cross-sectional descriptive-analytical with survival 
analysis study was conducted in chronic hemodialysis patients in Hemodialysis centers of 
Gorgan, Iran in 2016-2018.In order to determine the prevalence and survival of different 
vascular access types, 158 hemodialysis patients and 194 accesses (from 158 patients) 
were enrolled in study with census method. Data were collected by using recall method, 
interview and check lists. Kaplan Meier procedure, Log Rank and descriptive tests were 
used in survival analysis. Statistical analysis was done with SPSS V. 23 to determine the 
prevalence and survival of different vascular access types.

Results: From 158 patients, Arteriovenous Fistula (AVF), Arteriovenous Graft (AVG) , 
permanent Catheter and temporary catheter were used by 72.2%, 15.2% , 11.4% and 1.3% 
of  hemodialysis patients, respectively. The mean survival time of AVF was 150.57(95%CI 
113.264-187.889) months and for AVG was 52.54(95%CI 38.037-67.056) months for AVG 
and 40.15 months (95% CI=29.947-50.365) for permanent catheter. The results of Log Rank 
test demonstrated that this difference is significant (p=0.022). In addition, the estimated 
one, three and five year survival probability for AVF was 92.1%, 51.1% and 26.6%. In 
addition, there was a significant association between the survival of AVF and diabetes (P 
= 0.009).

Discussion and Conclusion: In this study, AVF is the most widely used vascular access 
method, and the prevalence of other vascular access methods is AVG, permanent catheter 
and temporary catheter, respectively. AVF survival was greater than AVG, and AVG survival 
was higher than the permanent catheter.
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with failure of peritoneal dialysis, failure in the transplant or low 
socioeconomic status, continuous hemodialysis remains the only 
choice [4]. Broad access to dialysis has caused the lives of hundreds 
of thousands of patients with long-term end stage renal disease 
(ESRD) [5] Hemodialysis has become a safe and high tolerance 
treatment for patients with end-stage renal disease [6].

Patients with end-stage renal disease require permanent 
vascular access to hemodialysis treatment and care and 
maintenance of vascular access to these patients is one of the 
important issues for them [7] There are three primary vascular 
accesses for hemodialysis: Arteriovenous-fistula, Arteriovenous-
graft and Venous-Intravenous catheter (Figure 1). Any vascular 
access has distinct advantages and disadvantages. The ideal 
vascular access after placement can be quickly applied and has a 
low initial failure rate and low mechanical and infectious effects 
[8]. Factors that have a significant effect on vascular access 
selection include age, associated illness, vascular quality, prognosis, 
urgency of dialysis and surgeon’s preference. The care of vascular 
access should be centered around the patient, with the goal of 

maximizing patient survival without loss of vascular access, not just 
focusing on the longevity of vascular access [9]. AVF is caused by 
anastomosis of the patient’s artery and vein [10] as a subcutaneous 
anastomosis of an organ artery to an adjacent vein [11]. Graft, used 
in the manufacture of synthetic materials or animal veins [12], and 
subcutaneously, a tube graft between an arteriovenous graft and 
the artery [11] One quarter of the cost of care for patients with end 
stage renal disease is vascular access. On the other hand, dialysis 
by artificial graft increases the rate of disability and associated 
costs compared with normal arterial-venous fistula [13,14]. The 
most important principle in any type of vascular access is its 
duration of survival as an effective method for dialysis [15]. Also, 
vascular access problems account for about 16-25% of hospital 
admissions [16]. Failure in vascular access increases the efficacy 
and usefulness of treatment, quality of life, disease, hospitalization 
and mortality among hemodialysis patients in the world [17-19]. 
Accidents and thrombotic problems in AVF and graft (poly tetra 
fluoroethylene) often lead to failure and loss of vascular access 
[20]. Also, thrombosis and vascular access infection lead to 20 to 
40% hospitalization in hemodialysis patients [21].

Figure 1: Renal replacement therapy and all kinds of vascular access.

Materials and Methods
This cross-sectional descriptive-analytic study was performed 

with survival analysis. Using a simple sampling method, two 
hemodialysis centers in Gorgan (north west of Iran) were selected 
and the vascular access of all patients in this study was collected from 
the time of using vascular access until August. We counted all end-
stage renal transplant patients undergoing chronic hemodialysis 
from 2015 to 2017, who entered the study.160 patients were 
enrolled and their case was studied. One patient was excluded from 
our study due to kidney transplants due to death and other illness. 

A total of 158 patients, in this study, patients with end stage renal 
disease under chronic hemodialysis who were hemodialized in 
dialysis centers of 5 Azar and SayedGorgan hospitals were selected 
by census method from 1994 to 1996. Patients who died or died 
during kidney transplantation were excluded. Information from 
158 patients was extracted after obtaining informed consent. 

A total of 158 hemodialysis patients were enrolled in the study 
to determine the prevalence of vascular access methods. Their data 
were extracted from a case study and 194 cases of vascular access 
were identified. Due to the inaccessibility of complete information 
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to determine the survival of vascular access methods in patients 
files, all live patients who were actively dialysed in dialysis centers 
of 5 Azar and SayyadShirazi hospitals of Gorgan were surveyed and 
required information They were extracted by interviewing and by 
way of reminding patients. Data included age and sex, weight and 
height, and diabetes, and blood pressure and vascular access, and 
history of vascular access and survival.After collecting data, data 
was entered into the computer and SPSS-23 software and analyzed. 
To describe the variables studied (SPSS version 23), descriptive sta-
tistics such as distress, percentage, mean, standard deviation and 
statistical charts will be used. To determine the survival of vascular 
access in patients with chronic renal failure in chronic hemodialy-
sis, survival analyzes such as Log Ranch and Kaplan Meyer charts 
will be used.The statistical software SPSS V. 23 was used for anal-
ysis. Statistical tests, Kaplan Meier, t-test, and log rank were used.

Results 
158 patients were included in the studyand 194 cases of 

vascular access were recorded from this number of patients; 
of the 158 patients enrolled, 79 (50%) were male and 79 (50%) 
were female Table 1 shows the prevalence of vascular access in 
the studied population. (Figure 2) Of the 158 patients studied, 56 
(35.4%) had diabetes and 102 (64.6%) had no diabetes, 85 (53.8%) 
had HTN and 73 (46.2%) had not. Table 2 shows the frequency of 
patients on the basis of diabetes in the studied population. Table 3 
shows the frequency of patients based on high blood pressure in 
the study population. The mean age of 158 patients with end stage 
renal disease under chronic hemodialysis was 56.47 years and 
SD = 14.38 years. The oldest and youngest of these patients were 
92 years old and 20 years old respectively.The weighted average 
weight of patients was 67.37 kg with a standard deviation of 14.71 
kg. The lowest and most weight was 37 kg and 103 kg respectively.
Four patients could not be weighed due to pneumonia,The BMI of 
patients was calculated and categorized in three groups of 18, 18, 
and 30 and> 30, which were 8.2% and 77.8%, respectively, and 
11.9% of patients in these groups. Table 4 shows the frequency 
of patients based on BMI groups in the studied population. Table 

5 shows the frequency of vascular access types in terms of BMI 
groups in the population under study.

Figure 2: shows the prevalence of vascular access in the 
studied population.

Tabale 1: prevalence of vascular access in the studied population.

Frequency of Vascular Access Methods in the Studied Population

Vascularization Number Percentage

AVF 114 72.2%

AVG 24 15.2%

Permanentcatheter 18 11.4%

Temporarycatheter 2 1.3%

Total 158 100%

Tabale 2: Frequency of patients based on diabetes in the studied 
population.

Information Status Number Percentage

Diabetes 56 35.4%

Notgettingdiabetes 102 64.6%

Total 158 100%

Tabale 3: Frequency of patients based on high blood pressure in 
the studied population.

Information Status Number Percentage

CatchingHTN 85 53.8%

NotgettingintoHTN 73 46.2%

Total 158 100%

Tabale 4: Frequency of patients based on BMI groups in the studied population.

GroupOfBMI AVF AVG Permanentcatheter Temporarycatheter Total

=>18
Number 12 4 0 0 16

Percentage %75 %25 %0 %0 %100

30-18
Number 107 26 16 2 151

Percentage %70.9 %17.2 %10.6 %1.3 %100

30>=
Number 16 3 4 0 23

Percentage %69.6 %13 %17.4 %0 %100

Total
Number 135 33 20 2 190

Percentage %71.1 %17.4 %10.5 %1.1 %100
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Tabale 5: Frequency of patients based on BMI groups in the studied population.

GroupsBMI Abundance AverageSurvival Standarddeviation Total

=>18 16 56.63 46.50 0

30-18 149 41.60 42.19 %0

30>= 23 38.87 36.36 2

Total 188 42.50 41.92 %1.3

The average survival rate of all types of permanent vascular 
access was 42.65 months with a standard deviation of 41.83 months. 
The minimum survival was 3 months and the highest survival was 
249 months. Table 6 shows the survival of a variety of vascular 
access methods. Table 7 shows the survival of a variety of vascular 
access approaches based on age groupsBased on the results of 
ANOVA, there is no significant relationship between different age 
groups and survival rates of vascular access. (P = 0.064). Table 8 
shows the average survival rate of a variety of vascular access 
methods. Using the Log Rank test indicates that the Kaplan Meier 
test findings are meaningful. (P = 0.022) and survival mean of 
different methods of vascular access have a significant difference. 
(Figures 3-5) Based on T - test (independent t test), there was no 
significant relationship between the survival rate of vascular access 
and gender. (p = 0.418) Based on T-test (independent t-test), there 
was a significant relationship between the survival rates of vascular 
access and diabetes. (p = 0.019).

Figure 3: Kaplan-Meier survival chart of AVF.

Figure 4: survival rate of vascular access by gender.

Figure 5: survival rate of vascular access by gender.

Tabale 6: The survival of a variety of vascular access methods.

Kindof Average Standarddeviation LowestSurvival MostSurvival

AVF 49.34 45.16 4 288

AVG 30.64 27.90 5 147

Permanentcatheter 16 11.67 3 49

Tabale 7: Survival of a variety of vascular access approaches based on age groups.

Agecategories Average Standarddeviation LowestSurvival MostSurvival

<=30years 40.50Year 37.77Month 18Month 97Month

31-50Year 52.10Month 55.71Month 4Month 288Month

51-70Year 41.46Month 34.73Month 3Month 189Month

70=<Year 28.21Month 21.72Month 4Month 99Month
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Tabale 8: The average survival rate of a variety of vascular access 
methods.

Method of Access vascular Average survive Std. error

AVF 165.17 21.36

AVG 82.46 18.04

Permanentcatheter 40.15 5.20

Total 152.33 18.86

Caplan Mayer

Based on T-test (independent t-test), there was no significant 
relationship  between survival rates of vascular access and HTN. (p 
= 0.082) Using the T-test, we measured the relationship between 
the survival rates of each vascular access method by each of the 
variables. (Tables 9 & 10) The results were as follows: There was 

a significant relationship between the survival rate of AVF and dia-
betes (P = 0.009) but there was no significant relationship between 
gender and HTN. (P = 0.572 and P = 0.058)There was no significant 
relationship between AVG survival with any HTN, DM and sex vari-
ables. (P = 0.456 and p = 0.646 and P = 0.512). There was no signif-
icant relationship between the survival rate of permanent catheter 
with any HTN, DM and sex variables. (P = 0.111 and p = 0.527 and 
P = 0.272). In assessing the survival rates of 1, 3 and 5 years, vas-
cular access methods were 85.6%, 42.8% and 20.6%, respectively.
The results of AVF 1, 3 and 5 years survival were 92.1%, 51.1% and 
26.6%, respectively, In the evaluation of AVG survival of 1, 3, and 
5 years, the results were reported as 78.8%, 33.3% and 9.1%, re-
spectively.In assessing the survival of 1, 3 and 5 years of continuous 
catheter, the results were 60%, 5% and 0%, respectively.

Tabale 9: The survival rate of vascular-based diabetes.

Diabetes Number of visitors Averagesurvival(moon) Standarddeviation(moon)

hasit 66 32.89 22.36

doesnothave 126 47.76 48.34

Tabale 10: The survival rate of vascular by HTN.

Survival Rate of Vascular Access by HTN

HTN Numberofvisitors Averagesurvival(moon) Standarddeviation(moon)

hasit 104 37.83 28.18

doesnothave 88 48.35 53.29

Discussion and Conclusion
In a retrospective study conducted by Arhuidese et al. [22] In 

2018, all patients who started dialysis in the United States during 
the five years from 2007 to 2011 (476926) developed and The 
result of vascular access for continuous hemodialysis in the United 
States and the impact of the use of temporary catheters. 73884 
(16% of patients) started hemodialysis using arteriovenous fistula, 
16,533 (3%) started hemodialysis with arterial-venous graft, 
106,797 (22%) of the temporary catheter before the arteriovenous 
fistula was prepared 32.890 (7%) patients used a temporary 
catheter before the arterial-venous graft, and 246.822 (52%) of 
patients remained on permanent catheter use. Secondary openness 
was higher in arteriovenous fistula than 2 months (95% CI, 1.32-
1.40, P <.001). Mortality in patients who remain on the use of the 
catheter is 2.5 times more likely than those who start dialysis with 
arteriovenous-venous fistula or synthetic graft (95% CI, 2.21-2.28; 
P <.001).

In our study, the highest prevalence of vascular access is related 
to AVF, as opposed to the study by Dr. Arhuidese et al. [22] with the 
highest incidence of permanent catheter. 

But in both studies, the prevalence of AVF use is greater than 
that of AVG, and the survival of arterial venous fistula is more 
than graft but in our study, contrary to the study, AVF survival is 
significantly higher than AVG

In a systematic review and meta-analysis study conducted by 
Ahmed A. Al-Jaishi, MSc and colleagues on the English-language 
studies in MEDLINE between 2014 and 2012, the secondary 
openness rate (AVF) First 71% (95% CI, 64% -78%, 10 studies, 11 
cohorts, 3,558 AVFs) and 64% in the second year were calculated. 
(95% CI, 56% -73%, 6 studies, 11 cohorts, 1,939 AVFs) [23-26]. In 
our study, the survival rate of one-year-old AVF was 92.1%, which is 
higher than that of Ahmed A. Al-Jaishi and colleagues.

Conclusion
In this study, 158 patients and 194 vascular accesses were 

evaluated. Of these, 50% were males and 50% were females. Of 
these, 114 (72.2%) AVF patients and 24 (15.2%) AVG and 18 (11.4%) 
permanent catheters and 2 (1.3%) had a temporary catheter. Of the 
158 patients studied, 56 (35.4%) had diabetes and 85 (53.8%) had 
HTN. The mean age of the study population was 56.47 years and 
the standard deviation was 14.38 years. The oldest and youngest of 
these patients were 92 years old and 20 years old respectively. The 
weighted average weight of patients was 67.37 kg with a standard 
deviation of 14.71 kg. The lowest and most weight was 37 kg and 
103 kg respectively. There was no significant relationship between 
survival rates of vascular access and BMI groups (p = 0.36). The 
average survival rate of all types of permanent vascular access was 
42.65 months with a standard deviation of 41.83 months. 

The minimum survival was 3 months and the highest survival 
was 249 months. According to the Kaplan-Meier test, the mean 
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AVF survival was 150.57 months and the average AVG survival 
was 50.54 months and the mean survival of the catheter was 40.15 
months, and the results were confirmed by the Log Rank test and 
the mean survival rate of vascular access methods was significantly 
different. There is no meaningful relationship between different age 
groups and survival rates of vascular access (P = 0.064). There was 
no significant relationship between the survival rates of vascular 
access and gender (p = 0.418). There was a significant relationship 
between the survival rates of vascular access and diabetes (p = 
0.019). There was no significant relationship between the survival 
rate of vascular access and HTN (p = 0.082). There was a significant 
relationship between the survival rate of AVF and diabetes (P = 
0.009) but there was no significant relationship between gender 
and HTN. (P = 0.572 and P = 0.058). There was no significant 
relationship between AVG survival with any HTN, DM and sex 
variables. (P = 0.456 and p = 0.646 and P = 0.512). There was no 
significant relationship between the survival rate of permanent 
catheter with any HTN, DM and sex variables. (P = 0.111 and p = 
0.527 and P = 0.272). In assessing the survival rates of 1, 3 and 5 
years, vascular access methods were 85.6%, 42.8% and 20.6%, 
respectively. The results of AVF 1, 3- and 5-years survival were 
92.1%, 51.1% and 26.6%, respectively. In the evaluation of AVG 
survival of 1, 3, and 5 years, the results were reported as 78.8%, 
33.3% and 9.1%, respectively. In assessing the survival of 1, 3 and 
5 years of continuous catheter, the results were 60%, 5% and 0%, 
respectively.

Research limitations
The study also had some limitations. In this study, the effect of 

cigarette smoking and coagulation problems and vascular access 
and peripheral vascular disease in survival of vascular access is not 
considered.  Also, the results of survival are different from global 
studies, which may be due to insufficient sample size. It is also not 
possible to mention the exact time of insertion of vascular access 
due to patient defect and memory. Therefore, it is recommended 
that future studies should be conducted with a larger sample size 
and the effects of factors such as smoking and vascular access, 
and peripheral vascular disease and coagulation problems will be 
measured on the survival of vascular access techniques. It is also 
advisable to accurately record the exact history of the creation and 
failure of vascular access and substitution or interventions to open 
vascular access in a country’s system in order to more accurately 
study the survival of vascular access in the future.
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