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ABSTRACT

Primary patency of native arteriovenous fistula 
in elderly at Abdul Wahab Sjahranie Hospital, 

Samarinda, Indonesia

Muhammad Rizki Bachtiar1*, Ivan Joalsen2, Izzati Nurmaya Sari1, 
Made Angga Putra1

Introduction: Arteriovenous fistula (AVF) is preferred to be selected by the patient and clinician due to long term survival 
and fewer complications than other vascular access. Radiocephalic (RC) fistula is the first choice for dialysis access and should 
be performed in elderly renal failure patients. Several authors have advocated that the brachiocephalic (BC) fistula should be 
considered the surgeons’ first option. We aim to analyze the primary patency of RC and BC AVF in the elderly.
Method: This prospective cohort study was conducted from June 2018 to March 2020, which included 58 elderly patients 
who underwent surgery to create AVF. Demographic data were collected from medical records. Meanwhile, information about 
patient’s primary patency of RC and BC AVF were followed up to first access dysfunction or any intervention by phone. The 
survival data were analyzed using the Kaplan-Meier method
Result: There were 58 elderly patients divided into 51 (87.9 %) patients with RC, 4 (6.9%) patients with BC, and 3 (5.2%) 
patients with Basilic Vein Transposition (BVT). The survival rate of RC was 70.5 % after six months and 29.4 % after 12 months. 
Meanwhile, 50% of BC patients survived in the first six months, and 25% survive for a year. On the other hand, 1 of 3 patients 
died in the BVT group in the first month after access placement due to hemodialysis complication, and the remaining two BVT 
patients survived in three months.
Conclusion: RC has a patency rate of 70.5% in six months and 29.4% in a year. Choosing the right type and site of the 
anastomosis is essential as life expectancy increases in the elderly to preserve the veins for future access site.
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INTRODUCTION
As the population ages, the incidence 
of end-stage renal disease (ESRD) is 
increasing, resulting in more elderly 
patients being considered renal 
replacement therapy, which includes 
peritoneal dialysis (PD), hemodialysis 
(HD) or kidney transplantation to sustain 
life.1–3 Hemodialysis is the most common 
renal replacement therapy used in many 
countries, and the provision of effective 
vascular access is fundamental for 
successful hemodialysis.4

The current recommendation explains 
that the arteriovenous fistula (AVF) is 
preferred to be selected by the patient and 
clinician. AVF is used due to long term 
survival, fewer complications, and lower 
risk of mortality compared to the other 

vascular access. On the other side, AVF 
can experience function failure which is 
caused by thrombosis and maturation 
failure of the fistula. The changing 
demographics and the enhancement 
number of frail elderly patients may 
influence AVF function.5

Preserving the proximal site is 
recommended by most of the guidelines 
for future access. Distal location of AVF 
in upper extremity, radiocephalic (RC) 
fistula is the first choice for dialysis access 
and should be performed in the elderly 
of renal failure patients. On the other 
hand, several authors have advocated that 
brachiocephalic (BC) or brachiobasilic 
(BB) fistula should be considered the 
surgeons’ first option. Advanced age 
has consistently been associated with 

autogenous AV access failure, particularly 
concerning the RC configuration.1,5

The patency of AVF is the primary 
determinant of the effectiveness of the 
dialysis.6 Since most of the data comes 
from developed countries, and there is 
a small number of data from developing 
countries such as Indonesia, especially East 
Borneo. In this study, we aim to analyze 
the primary patency of RC and BC AVF 
for hemodialysis in the elderly at Abdul 
Wahab Sjahranie Samarinda Hospital. 
Therefore, this study aims to analyze the 
primary patency of native arteriovenous 
fistula in the elderly.

METHOD
Sample preparation
This prospective cohort study included all 
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patients who underwent surgery to create 
AVF between June 1, 2018, and March 30, 
2020, at Abdul Wahab Sjahranie Hospital. 
The patients are then being followed up 
until July 30, 2020. All patients who were 
included had RC and BC fistula created for 
their hemodialysis access. Data collected 
from medical records are demographics, 
patient management, and clinical variables 
of the patients. Patients were followed up 
by phone until first access dysfunction or 
any intervention occurred.

The inclusion criteria for this study were 
patients above 60 years old, patients who 
underwent arteriovenous fistula surgery 
for the first time in our hospital from June 
2018 to March 2020. Also included those 
patients with artery diameter > 2mm and 
vein diameter > 2 mm, and patients with 
end-stage renal disease on maintenance 
hemodialysis. Meanwhile, the exclusion 
criteria for this study were AVF that failed 
to mature; patients died before cannulation 
and patients who refused to become the 
subject of research.

Surgical technique
Cardiothoracic vascular surgeons do 
operations with experience above 5 years 
where the procedures were performed 
with local anesthesia. Patients underwent 
preoperative clinical assessment, with 
Doppler ultrasound as an adjunct to clinical 
examination if required. Identification of 
artery and vein, distending the vein used 
normal saline before anastomosis. The 

end-to-side anastomosis was created with 
polypropylene 7-0 with continuous suture 
for all patients.

Definition of variables
The primary patency of AV Fistula by the 
European Society of Vascular Surgery 
(ESVS) is the interval between AVF 
creation and the first reintervention 
for fistula dysfunction, thrombosis, or 
stenosis. After 4-8 weeks post-operation, 
AVF was evaluated by surgeons for 
maturation and AVF cannulation. AVF 
can be cannulated if there were the 
presence of thrill, the diameter of vein 
> 5 mm, distance from skin to draining 
vein < 6 mm with flow > 600 ml/min) and 
mature after six times was used adequately 
for HD cannulation. The elderly in this 
study belongs patient above 60 years old 
or below 60 years according to The World 
Health Organization.

Statistical analysis
This study used Kaplan-Meier survival 
curves to ensure the primary patency 
of AVF in the elderly. The log-rank 
test analysis was used to determine the 
differences between curves. The patient 
was censored in the event of death, changed 
to a different treatment modality, stopped 
hemodialysis, or final measurement of 
patency. The respective endpoints are 
the date of the first intervention or AVF 
failure. Significant p-value is ≤ 0.05. All 
statistical analyses were performed using 

SPSS software (version 24.0)

RESULTS
Between June 2018 and March 31, 2020, 
a total of 58 patients older than 60 years 
were referred to the creation of permanent 
vascular access for hemodialysis. Out of 
58 patients, 33 (56.9%) were males and 
25 patients (43.1%) were females. During 
this period, 18 patients (31.03%) died with 
functioning AVF. RC AVF was made in 51 
(87.9%) patients, BC AVF was made in 4 
(6.9%) patients, and BVT was made in 3 
(5.2%) patients. At the time of the study, 
15 patients (25.8%) had diabetes mellitus 
type 2 (DMT2), 15 (25.8%) patients had 
a history of hypertension, 27 patients 
(46.5%) had a history of DMT2 and 
hypertension, and one patient had another. 
Among them, 23 patients have frequent 
hemodialysis once a week, and 37 patients 
twice a week. Patients’ characteristics can 
be seen in Table 1.

The survival data were analyzed using 
the Kaplan-Meier method, showing an 
RC access survival rate of 70.5 % after six 
months and 29.4 % after 12 months. Sixteen 
patients (31.3%) die in the RC group with 
still functioning access. 2 out of 4 patients 
(50%) survived in the first six months on 
BC access, and one patient (25%) survived 
for a year (Table 2). Meanwhile, 1 of 3 
patients died in the BVT group in the 
first month after access placement due to 
hemodialysis complication and left two 
BVT access survivors in three months. 
In this study the primary patency did not 
differ between RC, BC and BVT (p value = 
0.6) (Figure 1).

DISCUSSION
Vascular access is essential for 
hemodialysis patients. It was made by 
central venous catheter (CVC) and by 
creating an arteriovenous fistula or 
interposing the graft between an artery 
and vein for needle cannulation. AVF is 
described as the arterialization of a vein 
connecting between an artery and a vein. 
Arteriovenous Graft (AVG) is defined as 
vascular access using a prosthetic graft.3

The Kidney Disease Outcomes Quality 
Initiative (KDOQI) recommendation is 
that the patients must have permanent 
hemodialysis access before starting 

Table 1. 	 Patients characteristic
Variables N = 58

Age median (min-max) 65 (60-75)
Gender n (%)

Male 33 (56.9%)
Female 25 (43.1%)

Anastomosis Type n (%)
Radiocephalic 51 (87.9%)
Brachiocephalic 4 (6.9%)
Basilic Vein Transposition 3 (5.2%)

Underlying Disease n (%)
Diabetes Mellitus type II 15 (25.8%)
Hipertension 15 (25.8%)
Diabetes Mellitus type II & Hypertensions 27 (46.5%)
Others 1 (1.9%)

Frequency of Hemodialysis n (%)
Once a week 23 (39.6%)
Twice a week 35 (60.4%)
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primary patency of AVF outcome for 
hemodialysis patients in a single unit 
over a 1-year period. It has provided 
additional data about the representation 
of primary patency of native arteriovenous 
fistula in the elderly. KDOQI’s guideline 
recommendation, the first selection for 
hemodialysis access is an arteriovenous 
fistula. This is due to RC and BC AVF having 
superiority in survival, complication, and 
intervention rates compared with another 
site or another permanent vascular access.8 
This study predominantly consists of RC 
AVF (87.9%). RC AVF was often selected 
to preserve future access sites. Thus also 
to minimize the incidence of related 
complications such as high-flow access, 
vascular steal phenomenon, and arterial 
alteration of cardiac output.9

In this study, there were a greater 
amount of male patients (56.9%) than 
females (43,1%). The male gender has 
a larger radial artery diameter than the 
females. It is an independent predictor for 
influencing patency due to vascular access 
caliber difference.10 Based on Diehm et 
al., female gender may affect patency 
outcome.11

Diabetes mellitus affects AVF patency, 
including reduced arterial calcification 
and increased vessel diameter and 
arterial peak systolic volume in non-
diabetic patients.10 But in this research, 
we did not compare patency between 
diabetic and non-diabetic patients. 
Hypertension induces vascular rigidity 
and arteriosclerosis that will influence 
primary patency because it decreases the 
blood flow to the anastomosis.12 From the 
reference, there were underlying diseases 
like in our study. From the other study, 
there had no considerable statistical 
relationship on several underlying diseases 
like diabetes mellitus, glomerulonephritis, 
hypertension, lupus, and uropathy with 
primary patency of AVF.13 

Our data shows RC has better patency 
rates than BC and BVT in the first six 
months and 12 months. Borzumati et al. 
in their study, from January 2000 until 
August 2008, pointed out that proximal 
AVF has better patency than distal AVF 
in the first 12 months (76% vs 70%).5 
A meta-analysis confirms that BC has 
both superior primary and secondary 
patency rates at 12 months compared 

Figure 1.	 Survival Analysis of Primary Patency AVF

Table 2.	 Kaplan-Meier Survival Table 12 months of Primary Patency AVF

Types of 
AVF

Survival Rate of Primary Patency
p value

3 months 6 months 9 months 12 months

RC 43 (84.3%) 36 (70.5%) 26 (50.9%) 15 (29.4 %)

0.6BC 4 (100%) 2 (50%) 1 (25%) 1 (25%)

BVT 2 (67%) 0 (0%) 0 (0%) 0 (0%)

dialysis. This aim must be supported by 
early patient referral to perform vascular 
access by a surgeon for the right site in 
advance of the target date that the access 
is suitable for cannulation when needed, 
by allowing requisite time for maturation. 
KDOQI panel recommends that patients 
with glomerular filtration rate lower 
than 30ml/min/1.73 m2 (chronic kidney 
disease stage 4) should be educated about 
the different renal replacement therapies 
(transplantation, hemodialysis, peritoneal 
dialysis). The author recommends that 
autogenous vascular access can be placed 
at least six months before the patients start 
hemodialysis.7

Patients should undergo a complete 
history and physical examination as for any 
other major vascular surgical procedure, 
and all medical comorbidities should be 
optimized. Physical examination should 
include a thorough pulse examination 
with Allen’s test to determine the 
dominant blood supply to the hand. 
Non-invasive imaging in the diagnostic 
vascular laboratory is the hint of our 

approach to permanent dialysis access that 
is used to evaluate vascular conditions. 
Our criteria for an adequate artery include 
no hemodynamically significant arterial 
inflow stenosis and a diameter greater 
than 2 mm, and those for the vein include 
no outflow stenosis and peripheral vein 
segment of suitable length and diameter > 
3mm. These criteria for autogenous access 
and also likely appropriate for patients 
being evaluated for prosthetic access.7

Several factors have been identified 
to predict AVF will mature and/or 
maintain patency. There were several non-
modifiable and modifiable factors. The 
modifiable factors include smoking, the 
timing of referral, preoperative ultrasound 
imaging, anastomotic configuration, 
anastomotic technique, flow assessment, 
using antiplatelet agents, and timing 
cannulation. Non-modifiable factors 
include diabetes, hypertension, increasing 
age, pre-dialysis hypotension, artery and 
vein diameter, arteriosclerosis, and vein 
distensibility.7

Our study presented the long-term 
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with RC.14 Misskey J et al. on his study 
in the twelve months primary patency 
autogenous arteriovenous access explain 
that radiocephalic in <65 years old was 
73%, 65 – 79 years old was 65% and > 80 
years old was 65%. The primary patency 
of brachiocephalic in < 65 years was 83%, 
65 – 79 years old was 80%, and >80 years 
old was 79%. From this study, it can be 
concluded that brachiocephalic have better 
primary patency than radiocephalic.15

If we look from the study based from 
Asian population there were some study 
that explain the primary patency of AVF 
RC and BC in elderly. The study at Indian 
population from Gaur et al. explain that 
the primary patency of BC AVF has better 
patency than RC AVF in first 12 months 
(70.5% vs 58.3 %).2 Lo et al. in their study 
with Asian population in Singapore 
explain that the primary patency of RC 
after 12 months was 33 %.10 

However, the brachiocephalic type 
is at greater risk of peripheral ischemia 
because occurs increased blood flow to 
the right heart from fistula and eccentric 
ventricular hypertrophy due to the volume 
overload. This would lead one to believe 
BC type of access may less suitable for 
elderly patients.16 Radiocephalic also 
provides reasonably good survival rates 
with acceptable complications in the 
elderly population.2

However, this study has several 
limitations such as small population, 
information biases due to its retrospective 
design, and we did not review patients’ 
body mass index. Our result also may 
affect by the high mortality of elderly 
patients, which earlier death happened in 
patients with still functioning access.

CONCLUSION
RC has the most significant proportion in 
our study, with a patency rate of 70.5% in 
six months and 29.4% in a year. Choosing 
the right type and site of the anastomosis is 
important as life expectancy increased in 
the elderly, to preserve the veins for future 
access site and prevent the complication of 
arteriovenous fistula creation.
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