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Abstract: The number of end stage of renal disease patients that need dialysis or renal transplantation increased in
the world. Insertion and maintenance functional vascular access remain the challenging problem. Arteriovenous fis-
tula is the common access for dialysis but complication and its failure is the main problem. The aim of this study is to
evaluate patients with arteriovenous fistula during 4 years and describe the probable influenced factors on fistula
patency. In this analytical descriptive study, we fallowed 245 patients during 4 years and evaluated them for primary
failures and effective factors on vascular patency. The patients were asked about demographic data, how to caring
condition arteriovenous fistula, dialysis and complications. The mean age of the patients was 47.77 years. The under-
line diseases were hypertension (43.3%), hypertension and diabetes mellitus (21.2%) and diabetes mellitus (4.5%).
According Log rank test there were meaningful results between arteriovenous patency with sex and dialysis (P <
0.05). Our result of primary patency at 6 months, 1, 2, 3 and 4 years for all patients were 79.5%, 70%, 65%, 60.5%
and 48%. Our study showed dialysis could increase the fistula patency rate. Other factors were not associated with
primary patency. It seems ESRD patients undergoing dialysis have better fistula patency, may be due to homeostasis

abnormalities induced by their particular conditions.
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Introduction

In patients suffering from renal failure, we can
use hemodialysis or transplantation. This disor-
der has significantly increased from 209,000 in
1991 to 472,000 cases in 2004 in the USA [1].
The incidence of end stage renal disease
(ESRD) has been increased 43 percent based
on age, gender, and race around the world
since 1991 [2]. The patient physical state and
other factors determine choice treatment. Al-
though, creation of vascular access is a neces-
sary maneuver for hemodialysis, creation and
maintenance of a well-functioning vascular ac-
cess are remained the most challenging prob-
lems for hemodialysis therapy [3]. The first ac-
cess method was Brescia-Cimino fistula which
was introduced in 1966. In the first years, only
young and healthy patients were candidates for
AVF creation [4]. Nowadays, creation of arterio-
venous fistula (AVF) is feasible in most cases
including diabetics and old patients. Thrombosis

and/or lack of maturation are the reasons of
primary failure [5], but the risk factor for primary
failures is not limited to these like the site and
diameter of vessels are thought to fulfill an im-
portant role [6]. One study which was done from
1997 to 1999 showed the primary failure rate
between 10-20% [7]. A recent meta-analysis
has demonstrated 15.3% primary failure rate
for native AVF [8]. Proper access-site selection,
improved surgical techniques and appropriate
management of complications are the main
factors for long-term success. However, other
factors such as regular vascular laboratory sur-
veillance, post-operative and central coordina-
tion by a dedicated access coordinator are
equally important in ensuring a functional and
cost-effective access [9]. There are different
reports for the radiocephalic AV fistula patency
in previous reported article: 85% survival in the
first year and 80% in the second year [10]. Kal-
man and his colleagues showed a total patency
including primary, assisted primary and secon-
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dary success rate of 66% for 2 years and pri-
mary patency rate of 36% for 2 years [9]. The
aim of this study was to finding the possible
factors influencing on the fistula patency.

Methods
Study design

This study is a descriptive-analytic single-center
prospective study based on referral patients to
vascular surgery clinic of a University Hospital,
whom underwent primary arteriovenous fistula.

Patient’s selection

All of 245 patients were included in a program
for the first time AVF access from 22 November
2005 to 22 November 2006. Exact analysis of
the type and reason of the previously reported
complications was used to design a new ques-
tionnaire for this study.

The necessary information including demo-
graphic data, the primary renal disease, type
and length of anastomosis, surgical technique,
type and diameter of the artery and vein, the
immediate result of surgery and complementary
supports gathered from patients’ recorded data.
All patients were followed by face to face visit or
phone after 1 week, 1 month, 3 months, 6
months and then 1, 2, 3 and 4 years of surgery.
The patients were asked about functional AVF,
complications, AVF caring, the time they started
dialysis, the number of dialysis per week and
dialysis center. In addition, personal factors
such as smoking and training about AVF caring
were questioned.

Any complications or AVF loss was recorded and
finally the questionnaire was filled in to define
the reasons. Questionnaire included questions
about hard jobs, wearing tight clothes, blood
Pressure of the same limb, sleeping on anasto-
mosed arm, frequency of puncture, and using
garo. Additional complications such as Steal
syndrome, venous hypertension (HTN), infec-
tion, aneurism, heart failure and neuropathy
were recorded. In this study from the total num-
ber of 245 patients, 197 ones remained avail-
able until the end of the study.

Statistical analysis

The collected data entered into SPSS software
version 11.5. Cox models and Kaplan-Meier
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curves were used to analyze the primary
patency of vascular access.

Results

The mean age of patients was 47.77 years (6 to
85 years). Considering gender, 148 (60.7%)
were males and 96 (39.3%) were females
(Table 1).

Most of our patients were under-educated
(36.5%) and was non smokers (81.25%). The
underling diseases in our patients included
43.3% HTN, 21.2% HTN and diabetes mellitus
and 4.5% only diabetes mellitus. Other diseases
detected in 10.6% of patients were included
glomerulonephritis, polycystic kidney, uropathy,
pyelonephritis and lupus erythematous.

Frequency of AVF creation of in non-dominant,
dominant, right, upper and left limbs was
63.3%, 14.7%, 13.1% and 82.4%, respectively.
The AVF creation sites were snuff box, wrist,
forearm and elbow: 36.3%, 6.5%, 9.8% and
38.8%, respectively.

Anastomosis type included side to side fistulas
(53.6%), end to side (37.6%) and end to end
(1.2%). The mean length of the used anastomo-
sis was 9.9 mm (with minimum and maximum
length of 4 mm and 18 mm, respectively).

Cephalic vein was in 59.2% of cases whereas
antecubital vein and Basilic vein was in 30.6%
and 0.4% of cases respectively. Radial, Brachial
and Ulnar arteries used in 53.1%, 35.9% and
1.2% of patients, respectively. Patients with
mild atherosclerotic arteries (12.2% of cases)
encountered 18% loss of fistula, and severe
atherosclerotic arteries (3.3% of cases) suffered
50% loss in 6 months. Reversely, in non-
atherosclerotic arteries (74.3% of cases), 17%
of AVF break down reported in 6 months.

Most of fistulas had appropriate functions im-
mediately after the operation (83.7%), 5.7% had
poor function and 1.2% showed no function.
Patients monitoring revealed that 134 cases
(69.8%) required immediate dialysis. Among the
other 55 patients (28.1%), 20 of the live cases
were not dialyzed till the end of follow up period.
Thirty five of cases were not dialyzed at all due
to death or kidney transplantation.

The minimum time starting to use access after
surgery was 2 weeks. Large group of the pa-
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Table 1. Demographic data and history of 245 patients.

Variables Value %
Men/women 148/96 60.7/39.3
Mean age (year) 47.77
Smoking 36 18.75
Underline disease HTN 106 43.3
HTN + DM 52 21.2
DM 11 4.5
No disease 26 10.6
missing 16 6.5
Limb of AVF Dominant 36 14.7
Not dominant 155 63.3
missing 54 22
Limb of AVF Right 202 82.4
Left 32 13.1
missing 11 4.5
Place of AVF Elbow 95 38.8
Snuff box 89 36.3
Forearm 24 9.8
Wrist 16 6.5
missing 21 8.6
Kind of anastomosis S-S 131 53.6
E-S 92 37.6
E-E 3 1.2
missing 19 7.8
Meand length of anastomosis (mm) 9.99
(4-18)
Vein Cephalic 145 59.2
Cubital 75 30.6
Basilic 1 04
missing 24 9.8
Atherosclerosis No 182 74.3
Mild 30 12.2
Severe 8 3.3
missing 25 10.2
AVF function Good 205 83.7
Poor 14 5.7
No 3 1.2
missing 23 9.4

AVF: Arteriovenous fistula, HTN: Hypertension, DM: Diabetes Mellitus, S-S: side to side, E-S: End to Side, E-E: End to End.

tients (31.1%) had 4 weeks interval, while 14%
after 6 and 9.8% after 8 weeks began dialysis.
Long interval rate in starting dialysis (between
13 to 22 weeks after fistula creation) was 1.5%.
Most of the patients were dialyzed 4 hours per
day and 3 times a week. Considering the pa-
tients follow up, 28 (11.5%) died, 7 (2.9%) were
transplanted and 31 (12.7%) encountered fis-
tula loss.

Access survival
Primary patency for AVF is illustrated in Figure
1. Our result of primary patency at 6 months, 1,

2, 3 and 4 years for 245 patients were 79.5%,
70%, 65%, 60.5% and 48% respectively. We
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Figure 1. Cumulative primary patency for AVF (4
years).

evaluated variables data by Log rank test, as
well. According to the analysis, just significant
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Variable Access survival Average of Log rank test
survival (days) result
6 months 1yr 3yrs
Sex Male %87 %77 %66 140.98 0.023
Female %72 %63 %55 116.71
Underline dis- No %85 %85 %85 166.04 0.3
ease Yes %81 %70 %59 126.32
Place of AVF Snuff box %82 %78 %62 130.91 0.273
Wrist %58 %46 %35 91.217
Forearm %75 %75 %60 121.85
Cubital %84 %67 %67 131.48
Limb of AVF Dominant %88 %82 %70 158.07 0.122
Non dominant %81 %70 %60 124.28
Kind of anas- S-S %82 %76 %64 135.9 0.463
tomosis E-S %84 %66 %59 128.7
E-E %33 %33 %33 68.66
Surgeon A %79 %71 %56 120.05 0.7
B %84 %71 %63 136.52
C %83 %83 %83 131.16
Dialysis Yes %93 %82 %70 147.05 <0.001
No %48 %43 %43 86.97
Vein Cephalic %85 %73 %59 130.21 0.584
Cubital %81 %67 %67 130.70
Artery Radial %80 %72 %59 129.52 0.19
Ulnar %66 44.33
Brachial %86 %79 %69 134.98
Degree of AS Nothing %83 %69 %61 134.39 0.115
Mild %82 %82 %57 119.75
Severe %50 20.33
Quality of sur- Easy %84 %73 %62 134.84 0.154
gery Difficult %67 %53 %53 105.47

AVF: Arteriovenous fistula, S-S: side to side, E-S: End to Side, E-E: End to End. Multivariate model (Cox regression) shows use of Av

fistula by dialysis had meaningful affect on access survival.

relation between arteriovenous patency and sex
and conduction of dialysis was found. As Table
2 shows, there is no other significant relation-
ship between access survival and the other vari-
ables including: education, underlying disease,
smoking, location of AVF, surgical techniques,
surgeon experience, complications, type of vein
and artery, diameter of vein and artery, degree
of arteriosclerosis and age (P > 0.05).

Discussion

In current study, the patients were followed up
for 4 years and the primary patency of AVF was
estimated. In Kalman et al [11] study the pri-
mary success rate of 466 patients for 2 years
was about 54% + 4, while in our study the pri-
mary patency rate for two and four years were
65% and 48%. In our study investigators con-
cerned about finding predisposing factor of pri-
mary patency of AVF. Monroy-Cuadros and col-
leagues studied the associating factors in the
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first 6 months of using AVF and the primary fail-
ure. They measured the primary failure rate
10% in the initial 6 months. In their study, the
initial flow of each access measured lower than
500 ml/min, reported as a risk factor. The other
risk factors like age, history of smoking, diabe-
tes mellitus and forearm site fistula did not
change the patency rate [12].

Diehm et al studied on the access outcome on
diabetic female patients, subsequently they
found out that being female gender and dia-
betic are risk factors in patency outcome [13].
However, Huijbregts et al showed that decre-
ment in the primary patency and function of AVF
in diabetic patients was as long as non-diabetic
patients [14]. Wand and colleagues expressed
that co-morbidities did not have meaningful
association with primary failure. The primary
success rate was 64% in 2 years [15]. Our study
showed that the underlying diseases, like diabe-
tes mellitus, hypertension, glomerulonephritis,
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uropathy and lupus had no considerable statisti-
cal relationship with primary patency. We could
not show that smoking could affect on the AVF
outcome. Similar results were revealed in
atherosclerosis: the degree of atherosclerosis
had no considerable role on outcome. Nguyen
and colleagues worked on type of AV fistula and
examined the outcome of brachycephalic and
radiocephalic fistula. Their results showed pri-
mary patency and maturity was higher in
brachiocephalic than radiocephalic [16] but in
other study the outcome of this two type of ac-
cess were similar [15]. In radiocephalic we can
made fistula by two procedures that include
proximal and distal radiocephalic fistula (pRCF
and dRCF). Bhalodia et al reported pRCF had a
lower primary failure than dRCF [17]. In current
study examined the patency of location
(Dominant or non dominant limb and right or
left limb) and site (elbow, forearm, snuff box
and wrist) and our result showed no meaningful
statistical relationship between site or type of
fistula and primary patency (P > 0.05).

Saran et al worked on surgeons’ skills and out-
come of their fistula patency [18]. They reported
when fistula is placed by surgeons who tried
equal or more than 25 fistulas during training
courses, had lower primary failure than others
[18]. Our Hospital is referral center and annually
1100 AVF surgeries are conducted by surgeons
collaborated in current trial and we didn’t find
any relation between surgeon and primary
patency. Moreover, we examined the different
techniques used for anastomosis (side to side,
end to side and end to end) and these variables
were not important on outcome rate.

Our result showed the primary patency rate was
70% in hemodialysis patients in comparison
with 43% in non-dialysis patients. Most of the
patients were dialyzing 3 times a week. The
mechanism of hemodialysis affect on AVF
patency is unknown. But it seems that hemosta-
sis and blood flow changes in hemodialytic pa-
tient are role-players. Platelet dysfunction is one
of the hemostasis changes in ESRD patients
[19]. Several factors influence the platelet dys-
function including impaired function of platelet
glycoproteins, changes in ADP and serotonin
from platelet granules, arachidonic acid and
prostaglandin [19]. Also several factors such as
increased tissue factors, protein C, factor Xlla,
factor Vlla and platelet hyperactivity lead to
thrombosis and increase the atherosclerosis
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risk [20-24]. So several changes in hemostasis,
among mild stage of renal failure, cause cardio-
vascular complications and vascular access
thrombosis, but the main changes in severe
stage of renal disease is bleeding and coagulo-
pathy. It is likely to happen due to platelet dys-
function and uremic condition in these patients.
On the other hand, hemodialysis and using the
access could advocate some hemodynamic
changes on the access site. This condition may
prevent thrombosis in vulnerable fistulas. So it
seems lower risk of thrombosis and access loss
in severe stage of disease, may be the conse-
quence of these changes.

Conclusion

Several factors could affect the AVF patency.
Our study showed hemodialysis may increase
fistula patency while the other mentioned fac-
tors do not have any significant association with
primary patency of AVFs. Maybe hemostasis
abnormalities in ESRD patients and blood flow
changes in hemodialytic patients maybe the
causes of theses results, so more controlled
studies is recommended.
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