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Creation of arteriovenous fistula for hemodialysis in the older population
Monika Medrickaa, Jana Janeckovaa, Julia Jarosciakovaa, Petr Bachledaa

Objective. To evaluate the results of arteriovenous fistula (AVF) created for haemodialysis in patients older than 65 
years of age. 
Subjects and Methods. A retrospective analysis of patients with AVF or arteriovenous graft (AVG) creation, who were 
older than 65 years of age and were operated on at the II. Surgical Clinic at the University Hospital in Olomouc from 
2014 – 2018 was performed. 
Results. 212 patients were evaluated and a total of 239 AVF/AVG were created. 194 AVFs (81.18%) and 45 AVGs (18.82%) 
were created. Primary failure was seen in 19 arteriovenous fistulas (9.8%) and 2 arteriovenous grafts (4.44%). The 
primary patency of AVF was 69.9%, 62.8% after 12 and 24 months, respectively, and in the case of AVG it was 54.7% 
and 32.3% after 12 and 24 months, respectively. Primarily assisted patency of AVF was 77.6% and 66.3% after 12 and 
24 months, respectively, and in case of AVG it was 69.1% and 39.7% after 12 and 24 months, respectively. Secondary 
patency of AVF was 77.6% and 66.3% after 12 and 24 months, respectively, and for AVG it was 69.1% and 39.7% after 
12 and 24 months, respectively. 
Conclusion. The type of vascular access should be selected based on a thorough, protocol-based examination. In 
most seniors, AVF is the method of choice. The AVG is a suitable choice for patients with an exhausted venous bed, in 
acute need of haemodialysis, in the elderly and in females. A “customized” approach should be matter of fact for older 
generations.
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INTRODUCTION

Hemodialysis (HD) is the most commonly used meth-
od in RRT – renal replacement therapy. Access for HD 
is ensured by a CVC - central venous catheter, arteriove-
nous fistula (AVF) or arteriovenous graft (AVG). Based 
on the current AVF guidelines, the method of choice is 
the fistula-first1. AVF is preferred because there are fewer 
complications. An arteriovenous graft (AVG) is indicated 
in patients with failed AVF, exhausted superficial venous 
bed or unsuitable vessels. However, the reported benefits 
of AVF in comparison with AVG are less obvious in older 
patients because the biological changes associated with 
age affect the results independently. Use of CVC is an 
easy approach to HD. However, it is associated with the 
highest incidents of complications and is primarily used 
for patients in the initial phases of HD, when there is no 
time to create an AV approach. 

The aim of this paper is to evaluate the effectiveness 
of establishing an arteriovenous access for HD in patients 
older than 65 years of age, who were operated on at the 
II. Surgical Clinic at the University Hospital in Olomouc 
in a 5-year period and compare both types of AV accesses 
in relation to age, diabetes and gender on patency. 

Methodology
A retrospective study evaluated all patients with end 

stage renal disease – ESRD, who were older than 65 
years of age and AV creation was performed at the II. 
Surgical Clinic at the University Hospital in Olomouc 
from January 2014 – December 2018. 

Prior to creation of the vascular access to HD, we used 
a standardized, protocol-based examination, which also 
included a clinical examination of the upper extremities, 
an examination of the arterial and venous system using 
Doppler ultrasonography (DUS) and phlebography be-
fore AVG creation or if the findings were unclear. The 
patient’s future vascular access was selected on an individ-
ual basis, according to these examinations. AVG creation 
was primarily indicated if the pre-surgical findings on the 
vascular bed or on the DUS were unsatisfactory and in 
patients with a longer life expectancy, upon a borderline 
finding of the vascular bed on the DUS. Secondly, AVG 
was indicated during primary failure of the AVF. In the 
case of AVF primary failure, the patient was re-evaluated 
and an AVF was created proximally in most cases. The 
AVF or AVG was indicated on the other extremity. The 
strategy of these and consequent operations was individu-
alized based on the necessity to commence HD. The AVG 
configurations used were brachio-brachial, radio-cephalic 
and brachio-cephalic. We used a prosthesis made of ex-
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panded polytetrafluorethylene (ePTFE) made by Rapidax 
(VASCUTEK Ltd. A TERUMO Company) or Acuseal 
(Gore®), which are cannulated early. 

All patients were hospitalized for a short time. The 
surgery was performed under local or regional anaes-
thesia. If vascular prosthesis were used, antibiotics were 
administered prophylactically (pre and post-surgery), 
patients were provided with anti-aggregation therapy by 
acetylsalicylic acid and anti-thrombosis sulodexide after 
the surgery. The vascular access was clinically examined 
before the patients were discharged from hospital. After 
being discharged, clinical check-ups included the removal 
of stitches 7-10 days after surgery. The patients were clini-
cally examined using the DUS and the patency of the AV 
access were measured 6 weeks after the vascular access 
was created. Patients with the AVG then regularly came 
in for check-ups every 6 weeks. 

Definitions and statistical processing 
Primary failure of the AV access was defined as the 

inability to utilize the AV access for dialysis for regular 
dialysis treatment, because of insufficient AVF maturation 
or insufficient flow within 3 months of primary creation. 
The insufficient AVF flow was specified at 0.5 L/min. 

An intervention-free access survival was defined as 
the interval from the time the vascular access was created 
to any intervention indicated to maintain the function of 
the vascular access , for renewing patency, or until the 
vascular access closed (thrombosis).

The thrombosis-free access survival was defined as the 
interval from the time the vascular access was created to 
the time it was closed (thrombosis), including interven-
tions (surgical or endovascular) indicated to maintain 
function of the vascular access. 

Survival of the access until abandonment was de-
fined as the interval from the time the vascular access 
was created until its abandonment, including interven-
tions (surgical or endovascular) indicated to maintain the 
functionality of the vascular access2.

The data was analyzed using IBM SPSS Statistics 
version 22 (USA). Kaplan-Meier analysis with Log-rank 
test and Cox regression analysis were used to evaluate 
the significance of the individual factors during patency. 
The test results were presented as a hazard ratio (HR) 
with 95% reliability intervals (coincidence interval - CI). 
The tests were performed on a 0.05 significance level. 
The chi-quadrate test (Fisher’s accuracy test) was used 
to compare the number of interventions up to 3 months 
and up to 12 months. 

Manipulation with the patients’ data in the monitored 
group was anonymous.

RESULTS

Patient Population
A total of 480 patients with ESRD were operated on at 

our department during the monitored period. The moni-
tored population comprised of 44.2% of patients older 
than 65. The study included 212 patients over 65, who 

had 239 AV approaches for HD established from January 
2014 to December 2018. 

A total of 194 AVFs (81.18%) were created, 49 of the 
AVF were radio-cephalic (20.5%), 68 were brachio-ce-
phalic (28.45%), 24 were brachio-basilic (10.05%) and 72 
were brachio-cephalic-basilic (30.12%). Of the 45 AVGs 
(18.82%) created, 41 were brachio-brachial (91.1%), 2 
were radio-cephalic (4.44%) and 2 were brachio-cephalic 
(4.44%). 

Of the 212 patients, 72 were women and 140 were 
men, the median age was 74 (ranging from 65–97 years 
of age). 131 patients (62%) had diabetes mellitus (DM). 
In 101 patients (42.2%), AV access was via a CVC until 
the HD access was created. There were 26 deaths and 8 
transplantations during the monitoring period.

AVF
Early failure occurred in 5 radio-cephalic AVFs, 5 ra-

dio- cephalic AVFs, 3 brachio- cephalic AVFs, 1 brachio-
basilic AVF and 5 brachio-cephalic-basilic AVFs within 3 
months. In total, failure occurred in 19 AVFs (9.8%). 6 
AVFs had extended maturation (all were radio-cephalic 
AVFs). After the AVF failed, 36 patients had CVC due 
to an overall poor condition, where establishing another 
AV access was not indicated. HD treatment was not even 
commenced in patients with AVF because the progression 
of kidney problems stopped. 

AVG
6 AVGs were primarily indicated, these patients did 

not have a CVC at the time of creation. Primary failure 
occurred in 2 AVGs (4.44%). 39 AVGs (16.3%) were indi-
cated after failure of the previous AVF, HD occurred via 
CVC for all of them. More than one AVG was established 
in 6 patients. The Acuseal prosthesis was used 10 times 
and the Rapidax prosthesis was used 35 times. 

Patency of the AV access
Primary patency of all AV accesses created was 69.2% 

and 56.6% after 12 and 24 months, respectively. Primary 
patency divided by AVF and AVG after 12 and 24 months 
is specified in Table 1. Primary assisted patency of all AV 
accesses created was 71.6% and 62.74% after 12 and 24 
months, respectively. Primary assisted patency divided 
by AVF and AVG after 12 and 24 months is specified in 
Table 2. Secondary patency of all AV accesses created 
was 75.9% and 61.4% after 12 and 24 months, respectively. 
Secondary patency divided by individual type of AV ac-
cess is specified in Table 3.

When comparing secondary patency, there was a sig-
nificantly longer period of secondary patency with AVF 
(mean 49 months, median 45 months) than with AVG 
(mean 25 months, median 20 months), Log-rank test 
P=0.023. 

The effect of DM on the secondary patency period 
was not confirmed in neither the AVF (Log-rank test 
P=0.790). OR=1.072 (95% CI: 0.639 – 1.800) nor in the 
AVG (Log-rank test P=0.987) group.

There was a significantly shorter secondary patency 
of AVF in women (mean 31 months) than in men (mean 



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2021 Jun; 165(2):179-183.

181

55.6 months), Log-rank test P=0.029. The effect of gen-
der on the period of secondary patency of AVG was not 
confirmed (Log-rank test P=0.711).

A significantly shorter period of secondary patency 
of AVF was confirmed in patients older than 74 (mean 
35 months) than patients younger than 74 (mean 62 
months), Log-rank test P=0.001. The effect of age on the 
period of secondary patency of AVG was not confirmed 
(Log-rank test P=0.527). 

When evaluating early surgical intervention or endo-
vascular intervention, a significantly higher number was 
observed (primary assisted patency) for the AVG up to 
3 months (23%) in comparison with the AVF (4.8%), 
Fisher’s accuracy test P=0.047; also up to 12 months 
(69%) in comparison with the AVF (34%), chi-quadrant 
test P=0.005. 

DISCUSSION 

The fistula-first approach is based on retrospec-
tive analyses, which were conducted over 20 years ago, 
when the elderly made up less than 15% of the ESRD 
population3,4. The age of patients with ESRD is increas-
ing worldwide and the numbers are increasing every year. 
According to European registers, almost half of the pa-
tients are older than 65 (ref.5). Our results also confirm 
this data because almost half of our patients with ESRD 
were older than 65. The rigid fistula-first is slowly be-
coming obsolete in this older population and the newer 
KDOQI guidelines emphasize an individual approach to 
patients. A Life-Plan is recommended for every patient. 
This Life-Plan is a protocol, which takes into account the 
needs and preferences of every patient when choosing an 
approach with its timely planning, which not only empha-
sizes which approach to use first but also “what the next 
step is” when it comes to planning the first approach1. 
When indicating an elderly patient to an AV access, a 
comprehensive assessment of the patient’s biological and 
surgical factors is necessary. In the end, the type of vas-
cular access may be the key factor influencing survival6,7.

Previous guidelines and initiatives highlighted the fis-
tula-first approach when choosing a vascular access for 
excellent patency and fewer complications in comparison 
with other types of vascular accesses. However, recent 
data questioned this due to a high degree of complications 
(AVF maturation failure, requiring further interventions). 
Therefore, this approach was re-evaluated. According to 
the literature, early AVF failure ranges between 20 and 
60% (ref.8) and made up one tenth of the AVFs in our 
population. A high degree of early failure may have a nega-
tive effect on an elderly patient’s quality of life. 

There is a higher probability that patients older than 
65 will require implementation of a CVC given early fail-
ure. This is related to a higher morbidity and mortality9,10. 
In our population, this represented 15% of the patients, 
who had to be provided with a CVC after AVF failure due 
to an overall poor condition. The study claims that el-
derly patients who had the AVG created in the pre-dialysis 

phase were less likely to have the CVC when commencing 
HD in comparison with patients with established AVF 
(ref.6,11-13). Our results also confirm this fact. 

The Drew et. al study suggests that the advantages of 
the fistula-first strategy significantly decreases in older 
patients, especially women with diabetes14. The recent 
cohort study, which evaluates the relation of older age, 
women, black ethnicity, diabetes, heart failure and a short-
er onset of HS with AVF failure showed similar results12. 
Our results also confirm that there was a significantly 
shorter secondary AVF patency in women and elderly 
patients. Our study did not confirm a correlation with 
diabetes. Infection complications related to the AVG are 
well known; however, its correlation with age was not 
confirmed15.

Lee et al. claim that elderly patients with AVG require 
less early intervention but more intervention in order to 
maintain patency after maturation in comparison with 
those with AVF. On the contrary, there are more early 
failures, frequent interventions to maintain functionality 
and satisfaction with a longer dependency on CVC for 
the AVF group. After successful use, the AVF requires 
less intervention and patency is somewhat longer in the 
first year of use in comparison with the AVG (ref.16). We 
recorded a higher number of early interventions for the 
AVG than the AVF. The reasons are pre-emptive percuta-
neous transluminal angioplasty of the AVG venous anas-
tomosis, salvaging the vascular access and preventing its 

Table 1. Primary patency of all AV accesses.

AV access Primary patency 95%CI

AVF
12 months 69.9% 61.9% - 78.0%
24 months 62.8% 53.8% - 71.9%

AVG
12 months 54.7% 36.0% - 73.3%
24 months 32.2% 10.0% - 52.5%

Table 2. Primary assisted patency of all AV accesses. 

AV access Primary assisted patency 95%CI

AVF 12 months 75.4% 68.0% - 82.7%
24 months 68.2% 59.6% - 76.8%

AVG 12 months 53.1% 43.9% - 71.3%
24 months 38.5% 18.8% - 58.2%

Table 3. Secondary patency of all AV accesses.

AV access Secondary patency 95%CI

AVF radio-cephalic 12 months 70.2% 55.1% - 85.4%
24 months 66.5% 50.6% - 82.5%

AVF brachio-cephalic 12 months 79.7% 66.7% - 92.6%
24 months 65.1% 46.7% - 83.5%

AVF brachio-basilic 12 months 79.0% 60.0% - 98.0%
24 months 69.1% 44.6% - 93.6%

AVF brachio-cephalic-
basilic

12 months 81.5% 70.9% - 92.0%
24 months 66.6% 52.0% - 81.3%

AVG 12 months 69.1% 53.8% - 84.4%
24 months 39.7% 20.4% - 59.0%
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frequent complications - thrombosis. When evaluating sec-
ondary patency after 12 months in our population, AVG 
function was comparable with the AVF radio-cephalic and 
somewhat worse in comparison with the AVF brachio-
cephalic-basilic. When evaluating after 24 months, the 
function of the AVG was worse. This is related to the 
limited lifetime of a vascular prosthesis. 

Properly timing the operation is essential in the older 
population. According to our results, more than one third 
of the patients were indicated for creating a vascular ac-
cess later, once dialysis had occurred via CVC. Older 
patients usually lose renal function and there is a lower 
risk of progression into the final stage of kidney disease. 
There is also a shorter survival rate in these patients due 
to a higher risk of mortality17,18. In our population, patients 
without progression into RRT accounted for almost 2%. 
HD was not commenced in these patients. Otherwise, 
when the need for HD is acute, patients would not be 
able to benefit from the use of early cannulated AVG, they 
wouldn’t have to wait for AVF maturation and thereby 
avoid the use of the CVC (ref.19,20). 

The advantages of the AVF over the AVG are seen 
when the use or excepted use of the AVF is longer than 
18 months. Patients with a shorter life expectancy cannot 
benefit from the advantages of the AVF (ref.21). 

DUS plays a key role in selecting the vascular access 
for HD because it provides essential information about 
the morphological and functional characteristics of the 
veins, which we want to use for creating AV accesses. 
Current international guidelines support the use of DUS 
before every AV access creation1. When measuring, it is 
necessary to not only focus on vein calibration but also on 
the quality of the arteries. According to our experience, 
the smaller the diameter of the artery and vein, the higher 
the risk of AVF early failure. Even though the artery di-
ameters may seem sufficient, its wall may have arterio-
sclerotically changed and calcified, which decreases the 
extent of the operation’s success. 

Improvement in vascular access care not only in el-
derly patiens should be a continuous process and quality 
assessment could be one of the steps toward it. Generally, 
there is no consensus about quality assessment criteria in 
AV access procedures. In the recent article Fila B et al. 
tried to set a quality assessment criteria by evaluating nine 
worldwide guidelines by assessing surgeon experience, the 
patency of the AV access, the rates of AVFs in incident 
and prevalent HD patiens and acceptable percentage of 
long-term CVCs. Searched guidelines do not recommend 
specialty and grade of operating surgeon as well as the 
number of procedures per year needed for having accept-
able experience and skills. The communities for vascular 
access were recommended to try to define realistic stan-
dards and criteria for the assessment of quality in vascular 
access procedures for HD at the national level in order 
to allow comparison of outcomes across the countries 
22. Unfortunatelly it was not possible to compare our 
results with those presented in the article, because they 
are dealing with all HD patiens against our selected group 
of elderly HD patiens. We definately agree with the poi-

gnant need of defining quality assessment criteria in this 
field of surgery. 

The limitations of our study and the limitations of the 
studies stated in the literature are given by the fact that 
it is very difficult to lead a randomized, controlled study 
comparing the death rate with various access strategies 
(AVF, AVG). The risk of systematic errors (bias) in stud-
ies that compare clinical results according to the type of 
approach to HD is significant, especially if the study deals 
with the elderly. 

CONCLUSION

The choice of AV access (AVF or AVG) should be 
based on the physician’s best clinical judgement, taking 
into account the timing of the surgery, the quality of the 
vascular bed, co-morbidities and health conditions, so that 
a well-developed, useful and functional AV access is in 
place. For most elderly patients in the pre-dialysis phase, 
AVF remains their first choice. The AVG is a suitable 
choice for older patients, who do not have a useful vascu-
lar bed, patients who acutely require HD, or in women. 
It is always preferable to avoid using a CVC, which repre-
sents a high risk of infection.
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