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ABSTRACT

Elderly patients with end stage kidney disease represent a 
challenge for surgeons to create a vascular access.

Determine predictive parameters functionality of the ar-
teriovenous fi stulas for hemodialysis in the elderly.

Th e study was organized as a retrospective study at 
the Center for Dialysis, Clinic for Urology and Nephrology, 
Clinical Center Kragujevac. Th e study included patients 
older than 65 years with arteriovenous fi stula thrombosis, 
in the period of four years, in which there is information on 
the length of the functioning fi stula. Th e study included 48 
patients, mean age 71.3±5.2 years, 29 (60%) men and 19 
(40%) women. Th e data were analyzed according to gender 
and demographic structure, type of anastomosis, positioning, 
length of functioning fi stulas, and the lumen diameter of the 
arteries and veins that are used to create a fi stula.

Th e median length of functioning arteriovenous fi stula, 
based on Kaplan-Meier model, is 16 months (95% CI 6.9-
25.1). Median functioning for proximaly located fi stulas 
was 24 months (range, 1-259), while median functioning in 
patient with distally located fi stulas was 8 months (range, 
1-96). Th e diff erence in relation to the positioning of the fi stu-
la was statistically signifi cant (p=0.006). In univariate Cox 
regression model, a statistically signifi cant predictor of the 
functioning of arteriovenous fi stulae is fi stula positioning 
(B=0.700; p=0.022).

Th e predictive parameter of survival of arteriovenous fi s-
tulas in elderly is proximally located fi stula. 

Keywords: old patients, hemodialysis, arteriovenous 
fi stula, duration, functioning

SAŽETAK

Stariji bolesnici sa terminalnom bubrežnom insufi cijen-
cijom predstavljaju izazov za hirurge koji kreiraju vaskular-
ne pristupe. Cilj rada bio je da se utvrde prediktivni para-
metri funkcionalnosti arteriovenske fi stule za hemodijalizu 
kod starijih osoba.

Istraživanje je organizovano kao retrospektivna studija u 
Centru za dijalizu Klinike za urologiju i nefrologiju, Kliničkog 
centra Kragujevac. Analizirani su bolesnici stariji od 65 godi-
ne, sa trombozom arteriovenskom fi stulom, u periodu od če-
tiri godine, kod kojih postoji podatak o dužini funkcionisanja 
fi stule. U istraživanje je uključeno 48 bolesnika, prosečne sta-
rosti 71,3±5,2 godine, 29 (60%) muškaraca i 19 (40%) žena. 
Analizirana je polna i demografska struktura, tip anastomo-
ze, pozicioniranje, dužina funkcionisanja, kao i dijametar lu-
mena arterije i vene koji su korišćeni za kreiranje fi stule.

Medijana dužine funkcionisanja arteriovenske fi stule, na 
osnovu Kaplan-Meireovog modela iznosi 16 meseci (95% Cl 
6,9-25,1). Medijana funkcionisanja proksimalno lociranih 
arteriovenskih fi stula iznosila je 24 meseca (opseg, 1-259), 
dok je kod ispitanika sa distalno lociranim fi stulama 8 me-
seci (opseg, 1-96) a razlika u odnosu na pozicioniranje fi stule 
je statistički značajna (p=0,006). U univarijantnom Cox-re-
gresionom modelu statistički značajan prediktor dužine 
funkcionisanja arteriovenske fi stule je pozicioniranje fi stule 
(B=0,700; p=0,022).

Prediktivni parametar dužine preživljavanja arterioven-
ske fi stule kod starijih osoba je proksimalno locirane fi stule.

Ključne reči: stari bolesnici, hemodijaliza, arterioven-
ska fi stula, dužina funkcionisanja
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INTRODUCTION

Functional arteriovenous fistula is one of the main factors 

of survival in hemodialysis patients. There are many param-

eters that affect the functionality of arteriovenous fistula. A 
significant increase in the number of elderly patients with 

end stage kidney disease, points to serious problems in the 

creation of vascular access. Complications of arteriovenous 
fistula were significantly more frequent in elderly patients. 

Important parameters such as life expectancy, price, num-

ber of required audits, as well as the duration of hemodi-
alysis should be analyzed in future studies to clarify the best 
options for a dramatic increase in the elderly population (1). 

In the case of the failure arteriovenous fistula, in elderly 

patients, a better option is to create a new fistula, than to 
attempt of rescue current fistula. In the current guides there 

are no specific guidelines for the creation of fistula in the el-

derly. The relationship between unnecessary and necessary 
operations in order to create a vascular access has always 

been higher in the elderly compared to younger patients. 
Old hemodialysis patients have a shorter life expectancy, 

50% of patients aged 75 years dies in the first year of hemo-

dialysis treatment. Establishing an optimal vascular access 
in the elderly patients, is a major challenge. Recent studies 

have shown that two-thirds of older patients, which had fis-
tula created, die before it’s use. In patients with glomerular 

filtration rate less than 15ml/min or when the maintenance 

hemodialysis onset is expected in the next six months, the 
most rational solution is creation of fistula (2, 3).

The procedure of creating vascular access, and expected 
complications are an important cause of morbidity and mor-

tality in the population of hemodialysis patients. Therefore, 

the assessment of the older patient, and his or her suitability 

for the formation of vascular access is of fundamental value, 
as it represents the key component of the planning process. 

Fatigue, exhaustion, malnutrition and general frailty is a com-
mon feature of older patients. In patients with end stage kid-

ney disease are recorded bath skin and a greater possibility of 
forming a hematoma. Likewise, the use of anticoagulants can 

potentially increase the risk of bleeding. Older patients have a 

higher incidence of peripheral vascular disease, atherosclero-
sis, hypertension and arterial calcification (4, 5).

Help and support in making joint decisions regarding 
the creation of vascular access will be focused on improv-
ing communication, knowledge transfer between patients 

and doctors, in order to generate information that will al-
low patients and physicians realistic expectations about 

the different treatment options.

The purpose of this study was to determine predictive 
parameters for functionality of the arteriovenous fistulas 

for hemodialysis in the elderly.

MATERIALS AND METHODS

The study was designed as retrospective, conducted at 
the Center for Dialysis, Clinic of Urology and Nephrology, 

Clinical Center Kragujevac. We analyzed all patients on 

hemodialysis, who were older than 65 years, with throm-

bosis of arteriovenous fistula, where there is information 
on the length of functioning fistula.

The study included 48 patients, mean age 71.3±5.2  
years, 29 (60%) men and 19 (40%) women.

Clinical and demographic parameters

The data were analyzed according to gender and de-
mographic structure, type of anastomosis, positioning and 

length of functioning fistulas, as well as the diameter of the 

arteries and veins that are used to create a fistula.
The study was retrospective, conducted at the Center 

for Dialysis, Clinic of Urology and Nephrology, Clinical 
Center Kragujevac. We analyzed all patients on hemodi-

alysis, who were older than 65 years, with thrombosis of 

arteriovenous fistula, where there is information on the 
length of functioning fistula.

The study included 48 patients, mean age 71.3±5.2
years, 29 (60%) men and 19 (40%) women. 

The study was approved by the Ethics committee of the 

Clinical Center Kragujevac and was performed in accor-
dance with the Helsinki declaration for medical research.

Statistical analysis

For the analysis of primary data we used descriptive 
statistical methods, for testing statistical hypotheses and 

methods for the analysis of time to the occurrence of events 

of interest. From the descriptive statistical method we used 
measures of central tendency, measures of variability and 

relative numbers. For testing statistical hypothesis we used 
Mann-Whitney test. For an analysis of the duration of the 

arteriovenous fistula was used Kaplan-Meier method, to 
find independent predictors of length of the Cox regres-

sion model with 95% confidence interval. The statistical 

hypotheses were tested for statistical significance level of 
0.05.

RESULTS

In our study, of the 48 respondents in total, 29 (60%) 

patients were men and 19 (40%) women. Eight patients 

(17%) had end-to-end anastomosis, while 40 (83%) had 

termino-lateral anastomosis. In relation to the position-
ing of the fistula, 29 (60%) patients had proximal fistula, 
whereas 19 (40%) patients had a distal fistula. In relation to 

the placement of central venous catheter 30 (62.5%) of the 
respondents had a catheter, as a temporary vascular access. 

The mean value of the vein diameter, in our patients, was 
2.5±0.6 mm, while mean of the artery diameter was 2.7±

0.6 mm (Table 1).
Evaluation of the median duration of arteriovenous fis-

tula, based on Kaplan-Meire model is 16 months (95% CI 
6.9 to 25.1), (Figure 1).

48



Median functioning of the arteriovenous fistula in men 
was 18 months (range, 1-95), while in female respondents 

it was 16 months (range, 1-259), which is not a statistically 
significant difference (p=0.916). In relation to the type of 

the arterio-venous anastomosis, there was no statistically 
significant difference, compared to the length of the func-

tioning fistula (p=0.430). There was no statistically signifi-
cant difference shown in the length of functioning arteri-

ovenous fistula between the patients with and without a 

central-venous catheter (p = 0.749), (Table 2).
Median functioning for proximally located fistulas 

was 24 months (range, 1-259), while median function-
ing in patient with distal located fistulas was 8 months 

(range, 1-96). The difference in relation to the position-

Figure 1. Kaplan-Meire curve proportion of respondents with regard to 

the functioning of arteriovenous fi stula

Figure 2. Th e correlation of the duration in relation to the location of the 

arteriovenous fi stula

Table 1. Clinical characteristics of patients included in the study

Variables n = 48

Age (years), mean ± sd 71.3 ± 5.2

Gender, n(%)

men

women

29 (60%)

19 (40%)

Type of anastomosis, n(%)

termino-terminal

termino-lateral

8 (16.7%)

40 (83.3%)

Location arteriovensous fi stula, n(%)

proximal fi stula

distal fi stula

29 (60%)

19 (40%)

Central-venous catheter, n(%) 30 (62.5%)

Diameter of the vein (mm), mean ± sd 2.5 ± 0.6

Artery diameter (mm), mean ± sd 2.7 ± 0.6

Table 2. Correlation lengths functioning of the arteriovenous fi stula in 

relation to the examined clinical variables 

Variables Mediana (range) p-value

Gender, n(%)

men

women 

18 (1-95)

16 (1-259)

0.916

Type anastomosis, n(%)

termino-terminal

termino- lateral

15.5 (2-56)

17 (1-259)

0.430

Central-venous catheter, n(%)

yes

no

21 (1-259)

15 (1-96)

0.749

Table 3. Univariate Cox regression models

Predictors
Hazard ratio 

(96% CI)
p-value

Age (years) 1.02 (0.97-1.08) 0.387

Gender 0.73 (0.39-1.36) 0.315

Type anastomosis 0.62 (0.28-1.36) 0.233

Location of the arteriovenous fi stula 2.01 (1.10-3.67) 0.022*

Central-venous catheter 1.02 (0.56-1.86) 0.944

Diameter of the vein 1.46 (0.81-2.64) 0.213

Artery diameter 1.28 (0.72-2.28) 0.411
* Statistically signifi cant diff erence

ing of the fistula was statistically significant (p= 
0.006). Median functioning arteriovenous fistula 

in patients with proximal location is 24 months 

(range, 1-259), while in patients with distal loca-
tion 8 months (range, 1-95). A statistically sig-

nificant difference was found in relation to the 

location of the arteriovenous fistula (p=0.006). 

Subjects with proximally located fistula had sta-
tistically significant longer duration od arteriove-

nous fistula. Figure 2. 
Univariate Cox regression models found that 

a statistically significant predictor duration is posi-
tioning of arteriovenous fistula (B = 0.700; p = 0.022), 

Table 3.
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DISCUSION

Not so long ago, a contraindication for the initiation 

of hemodialysis, was patients age over 45 years. Today, 

however, the number of elderly patients on hemodialy-
sis reaches 25-30% of the total number of patients with 

end stage kidney disease (1, 2). Number of elderly pa-

tients over 75 years seems almost a third of all patients on 

chronic hemodialysis with a tendency of further growth 

(6). The mean age of the participants was 71.3 years. Hav-

ing an insight into its own database (unpublished data), 

trend can not be established of continuous increasing in 

elderly, who  requested the creation artriovenous fistulas 

for hemodialysis.
The latest research establishes doubt about previous 

strategies, when it comes to the type of vascular access in 

the elderly and advocate for greater flexibility in the choice 

of the vascular access for hemodialysis. Restriction poli-

cy, aimed at optimizing vascular access for hemodialysis 
has certain omissions, because it does not consider com-

plexity and challenges of the disease, as well as the differ-
ent experiences and characteristics of individual patients 

with chronic kidney disease (3). Experience of our center 
showed that the optimal vascular access is arteriovenous 
fistula, regardless of age, unless there are significant con-

traindications.

In accordance with current guide, radiocephalic fistula 
is a primary choice of the vascular access for hemodialy-

sis. However, this strategy is more frequently contested, 

especially when it comes to older populations. Due to the 

significant comorbidity in older patients, such as uremic 

or ischemic cardiomyopathy, peripheral vascular disease, 

diabetes mellitus, there is greater doubt in the success-

ful functioning of distal arteriovenous fistula. Preserving 

the proximal blood vessels, for the purpose of creating a 

vascular access in the elderly, is of no crucial importance, 

especially with the position of patients with limited life ex-

pectancy. Cubital arteriovenous fistula in elderly hemodi-

alysis patients have greater functionality for the year, com-

pared with radiocephalic fistulas. Such policy can reduce 

the rate of initial afunction and the need to use temporary 

central-venous catheters (4). In two-year follow of dura-

tion of functioning arteriovenous fistula in elderly patients 

in our study is 16 months (95 CI 6.9 to 25.1), with no sta-

tistical differences in relation to gender, nor in relation to 

the placement of central-venous catheters. Median func-
tioning of the proximal arteriovenous fistula is 24 months, 

a distal 8 months. We found that subjects with proximal 
fistulas have longer duration. Nearly two-thirds of our re-

spondents have proximal location of arteriovenous anasto-
moses, which is in line with current data (6, 7).

On the other hand, permanent central venous catheter 

hemodialysis patients in the United States is used in over 

80% of patients. It is interesting to notice the results of 

avaliable studies that, when looking at period less than two 
years, there is no difference in mortality between patients 
with permanent central-venous catheters and arteriove-

nous fistulas in the elderly (8). The results of our study 
showed that 62.5% of respondents had a placed central ve-

nous catheter, but only as temporary vascular access.

Central venous catheter is used more frequently in el-

derly hemodialysis patients in Europe, Australia, North 

America, but rarely in Japan (2). On the other hand, analy-
sis of hospitalizations between 1995 and 2006 in the Unit-

ed States showed that the lowest number of hospitalized 

older patients on hemodialysis was conducted because of 
infection of the vascular access (9).

When it comes to vascular accesses, there are not ap-

propriate recommendations which regards the elderly. Ex-

isting guidelines suggest that the choice of distal arteriove-

nous fistula in elderly is associated with frequent primary 
afunction. Benefits of radiocephalic fistula, in the event 

of failure, is that there is a possibility of repeated, proxi-

mal attempts. However, only 12% of elderly patients have 

a adequate radio-cephalic fistula (4). In our study, 19% of 

respondents have a distal fistula, probably because of the 

policy of our Center that is primarily focused on the cre-
ation of native arteriovenous fistula and, wherever pos-

sible, distally, regardless of their age.
Stratified studies suggest discordance between clini-

cal practice guidelines for vascular access, and measures 

of clinical performance, suggesting the need of individual 

approach in many aspects of care of patients with end stage 

kidney disease. This could be in conflict with the current 

clinical practice guidelines. In fact, strict application of 

these recommendations may be inappropriate for certain 

patients (3, 10-12).
The absence of guidelines related to vascular access for 

older people, is  result of the exclusion of older people from 
the process of achieving certain guidelines. There is almost 

declarative consensus that brachiocephalic fistula have sig-
nificantly higher rate of the duration, compared to radioce-

phalic fistula (2, 13). The results of our studies have found 
that a statistically significant predictor of the length of the 

functioning of arteriovenous fistulae in older patients, is 

proximal positioning of arterio-venous anastomosis (B= 

0.700; p=0.022).
Data on the successful creation of functional fistula, in 

elderly patients, are contradictory, primarily due to non-

compliance definitions of age (5). REDUCE-FTM I study 

(14), in one-year period, showed that elderly patients have 

70% greater chance for a non-functional fistula. In the el-

derly patients, with end stage kidney disease, due to lower 

lumen of blood vessels, the higher rate of the initial dys-

function, shorter life expectancy, and a larger number of 

comorbidities, arteriovenous fistula should not be a uni-
versal option for vascular access. It is interesting that to-

day, according to some titles, it seems more and more that 

the problem of vascular access creation goes beyond the 

reality of clinical nephrology, and that theology and reli-

gion is included in the phenomenology of creating arterio-
venous fistula (15). 

Elderly patients, during their lives undergo numerous 

diagnostic and medical procedures, which often require 
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numerous venipuncture, which is a proven risk factor for 

stenosis and consequential dysfunction of arteriovenous 

fistula (1, 16). The current data identifies risk factors (age, 

diabetes mellitus, smoking, peripheral vascular disease, 

predialysis hypotension, characteristics of blood vessels, 

obesity, use of adjuvant therapy) (17), but there is no data 

on the impact of gender and type of anastomosis, as a pre-

dictive parameter functioning arteriovenous fistula, except 

in terms of increased incidence of  steal syndrome in older 
people with termino-terminal anastomosis (18).

CONCLUSION

Predictive parameter for duration of arteriovenous fis-

tulas for hemodialysis in patients of older age, in our study, 
is proximal location of the arteriovenous anastomoses.
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