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Review 

Late postoperative complications of arteriovenous fistula 
for hemodialysis

Summary

The vascular approach is a prerequisite for performing hemodialysis, 
but their “weak points” are different and frequent complications. Mod-
ern guidlines recommend native arteriovenous fistula (AVF) as the first 
choice of vascular approach, because it is characterized by the longest 
survival and the least complications compared to other vascular ap-
proaches. All complications of AVF can be divided into intraoperative, 
early, and late postoperative. This paper presents the late postopera-
tive complications of AVF, their frequency, causes, diagnosis and treat-
ment.

The most important late postoperative complications are: stenosis, 
thrombosis, aneurysm or pseudoaneurysm formation, infection, hand 
edema, hematoma, ischemic steal syndrome, ischemic neuropathy, 
congestive heart failure. Large differences in the frequency of each 
complication in earlier studies can be explained by differences in sur-
gical technique, localization of AVF, diagnostic methods, but, above all, 
differences between the presented groups of patients.  It is described 
that the age of patients, sex, underlying disease, the presence of co-
morbid conditions and various metabolic and immune disorders char-
acteristic of chronic renal failure, as well as the way of using and caring 
for AVF significantly affect the occurrence of AVF complications.  One 
of the main predictors of AVF success and survival is the quality of the 
patients’ blood vessels, and therefore careful examination of blood 
vessels before approaching AVF creation is of particular importance.

The creation, use and care of AVF is the task of the team of health pro-
fessionals who take part in the treatment of these patients, and suc-
cessful treatment requires their good cooperation, as well as coopera-
tion with patients.
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Introduction

The number of patients with end-stage renal disease requiring treatment with renal replace-
ment methods is steadily increasing. According to the Renal Registry of Bosnia and Herze-
govina, during the period from 2002 to 2018, the number of patients treated with kidney re-
placement methods increased from 1,616 to 2,703, and at the same time in the Republic of 
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Srpska the number of these patients doubled 
(536−1,082) [1]. The largest percentage of pa-
tients with end-stage renal disease is treated 
with hemodialysis worldwide, even in Bosnia 
and Herzegovina, where in 2018, 2,238 (83%) 
patients were treated with hemodialysis, and 
in 1,740 (78%) of them the vascular approach 
was arteriovenous fistula (AVF).

The vascular approach is a prerequisite 
for performing hemodialysis, and modern 
guidlines recommend native arteriovenous 
fistula (AVF) as the first choice of the vascular 
approach, because it is characterized by the 
longest survival and the least complications 
compared to other types of vascular approach 
[2,3]. However, vascular approaches are the 
“weak point” of hemodialysis because all 
vascular approaches, including AVF, are as-
sociated with various complications. A num-
ber of studies have shown that about 30% of 
hospitalizations of patients on hemodialysis 
are necessary for the formation and/or solv-
ing the complications of vascular approaches. 
The costs of vascular approaches account for 
14–20% of the total costs of treating hemodi-
alysis patients [4]. In addition, AVF complica-
tions are associated with increased morbidity 
and mortality, and prevention, early detec-
tion, and forehand and adequate treatment 
of complications can significantly reduce the 
number and duration of hospitalizations, oth-
er serious complications, and mortality [2,5,6].

As most patients with end-stage renal dis-
ease in our country are treated with hemodi-
alysis, special attention should be paid to the 
formation of AVF, their care, and especially to 
the prevention and treatment of the compli-
cations. All complications of AVF can be di-
vided into intraoperative and postoperative, 
and the latter can be early and late. This paper 
is presenting late postoperative complications 
of AVF, their frequency, causes, diagnosis, 
and treatment.

The most important late postoperative 
complications are: stenosis, thrombosis, inad-
equate flow through the fistula, aneurysm or 

pseudoaneurysm formation, infection, hand 
edema, hematoma, ischemic steal syndrome, 
ischemic neuropathy, congestive heart fail-
ure. In some of the examined groups not all of 
them are registered. Data on the prevalence of 
some late complications of AVF are very differ-
ent, as illustrated by Table 1, which shows the 
data of several groups of authors. Aljuaid et al. 
[6] cite ischemic neuropathy (29.6%) and AVF 
aneurysms (25%) as the most common com-
plications, and the last in several studies ac-
count for over 45% of all complications [8−10]. 
On the other hand, in a study by Greenberg 
et al. [11] AVF stenosis was most commonly 
registered (51.4%). The data of Schinstock et 
al. [12] who describe bleeding (33%) and AVF 
infection (26.8%) as the most common com-
plications of AVF, are completely different.  
While bleeding, hematomas, and edema are 
not reported in most studies, there are stud-
ies in which the percentage of patients with 
these complications is not negligible [13,14]. 
In our prospective study, which included 250 
patients, thrombosis and inadequate flow 

Table 1. Incidence of late postoperative 
complications

Complication 
In studies by 
other authors 

[4,6-14]

In the study by
Z. Maksimović 

[15] 
Stenosis 14-51.4

Thrombosis 14.6-45 27.4

Aneurysm and 
pseudoaneurysm 3.8-60 1.2

Heart failure 12-17
Ischemic neurop-
athy 1-29

Infection 2-4.4 23.8 4.1

Bleeding 9.7-33 4.1

„Steal“ syndrome 1.1-8

Edema 1.5-3.7 23.3
Inadequate flow 
through AVF 24.7

Haematoma 8.4 16.4

AVF – arteriovenous fistula
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through AVF are the most common complica-
tions [15]. Differences in the frequency of each 
complication can be explained by differences 
in surgical technique, AVF localization, diag-
nostic methods, but, above all, differences in 
the characteristics of patients and the quality 
of their blood vessels. It has been described 
that the age of patients, sex, underlying dis-
ease, comorbidities, but also the use and care 
of AVF significantly affect the occurrence of 
complications and survival of AVF [4,8,16].

Characteristics of late postoperative 
complications of arteriovenous fistula for 
hemodialysis

Stenosis. The basis of stenosis is the pro-
cess of neointimal hyperplasia that occurs 
in the venous part of the AVF in response to 
endothelial cell injury. This injury can occur 
during surgery, AVF puncture, due to altered 
hemodynamic forces, effects of uremic toxins 
[17,18]. Damaged endothelial cells produce 
inflammatory mediators that activate plate-
let aggregation and attract leukocytes to the 
damaged site. At the same time, activated 
endothelial cells increase the expression of 
growth factors that stimulate the migration 
of smooth muscle cells from the medium into 
the intima, their proliferation and the deposi-
tion of the extracellular matrix. All this leads 
to the formation of neointimal hyperplasia, a 
fibromuscular thickening of the blood vessel 
wall [18,19]. The frequency of stenosis great-
ly varies in published studies, which is due 
among other things to the different diagnostic 
procedures used to diagnose it.  In our pro-
spective study conducted in the period from 
2002 to 2010 there was no possibility to diag-
nose AVF stenosis, but it could be assumed 
that among patients with inadequate flow 
through AVF, a large percentage had stenosis, 
which was confirmed in 15 patients during re-
intervention [15]. Clinically significant steno-
sis should always be suspected when the flow 
through the fistula is reduced, but also when 
there are problems with puncture, prolonged 

post-hemodialysis bleeding, pain in the fistu-
la, longer maintenance of hand swelling, in-
creased venous pressure. Doppler ultrasound 
is used to diagnose stenosis, and peak systol-
ic velocity greater than 400 cm/sec indicates 
the presence of stenosis. In addition, a flow 
drop of 20−25% per month is considered as 
an indicator of stenosis. The sensitivity of the 
ultrasound examination to detect significant 
stenosis ranges between 76−87%. Angiogra-
phy is a reliable method for determining AVF 
stenosis, but it is a more expensive and inva-
sive method and requires the use of contrast 
[4]. Treatment of stenosis includes balloon di-
lation, stent implantation, or surgical revision 
[19].

Thrombosis. Virchow in his concept of 
the pathogenesis of thrombosis has listed 
three basic pathogenetic factors: vessel wall 
injury, changes in blood flow, and blood dis-
orders. Although established more than 150 
years ago, this concept can still be applied 
today to venous thrombosis and even to AVF 
thrombosis [20].

Damaged blood vessel wall and exposure 
of subendothelial structures to blood flow 
lead to platelet adhesion, which then secrete 
thromboxane A2 and adenosine diphosphate, 
stimulators of further adhesion. At the same 
time, “naked” collagen and released tissue 
thromboplastin start a coagulation cascade, 
and the key product of this cascade, thrombin 
and fibrinogen, form a thrombus [18].

In addition to neointimal hyperplasia, 
which is the main cause of stenosis and con-
sequent thrombosis, many other disorders in 
chronic renal failure contribute to the devel-
opment of thrombosis. While renal failure is 
characterized by decreased platelet function, 
hemodialysis patients are characterized by a 
prothrombotic condition. Chronic renal failure 
is accompanied by chronic inflammation, and 
CRP and other acute phase proteins are risk fac-
tors for AVF thrombosis. In addition, hyperho-
mocysteinemia, hypoalbuminemia, and hyper-
lipidemia also contribute to this prothrombotic 
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condition. Artificial membranes and systems 
through which blood flows during hemodial-
ysis activate platelets and start the coagulation 
cascade [4,20].

Thrombosis is one of the main causes of 
the loss of AVF function resulting in missed 
dialysis sessions, hospitalization of patients, 
placement of temporary dialysis catheters, 
and accompanying complications. AVF 
thrombosis accounts for between 14.6 and 
45% of complications observed in various 
studies [6−14], and in our group it is the most 
common complication and accounts for 27.4% 
of all late AVF complications [15]. The appear-
ance of pain in the AVF area, palpation of the 
thrombus in the AVF and the loss of the “trill” 
above the AVF indicate thrombosis. 

Various therapeutic methods for resolving 
thrombosis have been described, but it is of 
particular importance that treatment of throm-
bosis starts as early as possible. Today, various 
percutaneous methods of recanalization of 
vascular approaches for hemodialysis are used 
as alternatives to surgical thrombectomy, ei-
ther using different thrombolytic drugs (uroki-
nase, tissue plasminogen activator) alone or in 
combination with mechanical thrombectomy 
devices (Figure 1) [19,21,22].  One third of the 
patients in our series underwent thrombecto-
my, and those were patients who underwent 

surgery in the first 24 hours after the observed 
thrombosis, while in the others a new vascular 
approach had to be performed.

Aneurysms and pseudoaneurysms. An 
aneurysm is a pathological enlargement of 
the blood vessel wall that can occur on anas-
tomoses or at the sites of a weakened venous 
wall due to repeated punctures and replace-
ment of the blood vessel wall with fibrous tis-
sue (Figures 2. and 3). Jankovic et al. [10] de-
scribe that there is a higher risk of developing 
aneurysm in patients with adult polycystic 
kidney disease, as well as in those who dia-
lyze longer with high-flow membranes and 
high blood flow. The formation of aneurysms 

Figure 1. Thrombosis of the proximal radio-cephalic ar-
teriovenous fistula. Thrombectomy with Fogarty cathe-
ter and new anastomosis

Figure 2. Aneurysms at puncture sites

Figure 3. Several years duration dialysis via forearm 
AVF. Thrombosis of all aneurysmically dilated veins. 
Ultrasound confirmed the possibility of secondary AVF 
transposition of the basilic vein above the upper arm
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and pseudoaneurysms can be prevented by 
regular controls of the vascular approach, the 
quality of the skin above it with the obligato-
ry change of the puncture site, especially in 
patients with an increased risk of aneurysm 
formation [18,23].

In the studies published so far, there are 
huge differences in the frequency of AVF an-
eurysm.  In some, aneurysm is the most com-
mon complication and accounts for about half 
of all AVF complications [8−10]. A slightly 
lower percentage of aneurysms are reported 
by Al-Thani et al. (32%) [24], while Greenberg 
et al. [11] describe an aneurysm as one of the 
rarest complications (3.8%). The occurrence 
of pseudo or true aneurysm was detected in 
our series in only three patients [15]. Such 
formations are more accurately diagnosed by 
color Doppler ultrasound examination, which 
can differentiate pseudoaneurysmal from an-
eurysmal enlargement, and on the basis of 
which a decision can be made about possible 
surgical correction (Figures 4. and 5).

Aneurysms and pseudoaneurysms can 
cause thromboembolism, local ischemia and 
skin necrosis, compression of surrounding 
nerves and paresthesia, fistula thrombosis, 
infection and sepsis, and can lead to rupture 
and severe bleeding during hemodialysis and 
also at home when it is dangerous for life 
[18,24]. The National Kidney Foundation’s 

Kidney Disease Outcomes Quality Initiative 
(K/DOQI) guide recommends that we do not 
use an aneurysmally altered part of AVF, to 
avoid it for puncture [3]. The aneurysm can 
be marked on the skin with ultrasound as a 
place to avoid puncture, and a usable part of 
the AVF can be marked on the skin with a felt-
tip pen. In this way, the lifespan of the fistula 
is extended and reintervention is delayed, i.e. 
the formation of a new fistula at the proximal 
level. Surgery is indicated if an enlargement 
of the aneurysm is observed or if there is a 
pronounced stenosis of the AVF, in the case 
of a sudden increase in the aneurysm, the 
appearance of thinned skin, lack of puncture 
or rupture site [3,15,18]. One of our patients 
with pseudoaneurysm underwent surgery 
due to bleeding, while the other two avoided 
puncture in the pseudoaneurysm section.

Isolated AVF infection is a rare com-
plication. Bylsma et al. [25] in an extensive 
meta-analysis that included 318 studies and 
62,712 vascular approaches have shown that 
the risk of AVF infection is 4.1%, or 0.018 per 
100 days of AVF.

Most often, AVF-related infection is only 
perivascular cellulitis, which is manifested 
by signs of inflammation (localized redness, 
swelling and pain) [26]. However, systemic 
bacteremia may develop, accompanied by 
malaise, fever, back pain, sometimes altered 

Figure 4. Pseudoaneurysm with chronic course Figure 5. Surgical extirpation of the aneurysm with contin-
ued dialysis on the same arteriovenous fistula
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state of consciousness, unexplained hypoten-
sion, leukocytosis. Infection can be associated 
with other complications of AVF such as an-
eurysms or hematomas and then it is a much 
more serious complication [7].

The most important measure to prevent 
AVF infection is to follow the rules of asep-
sis and antisepsis. If there are local signs of 
infection in the area around the AVF, you 
should take a swab, but be sure to look for 
hematogenous spread of the infection (blood 
culture, ultrasound examination of the heart 
valves). Infectious complications of AVF are 
resolved with systemic antibiotic therapy 
based on the results of swabs and blood cul-
ture, and, if necessary, some of the surgical 
procedures. Antibiotics are administered 
orally for two weeks if there is no bacteremia 
and fever, and according to modern guide-
lines in case of fever and bacteremia antibi-
otics are administered intravenously also for 
two weeks [22], although many authors still 
recommend antibiotic therapy in these cases 
for 4−6 weeks [7,15,18]. More extensive local 
signs of infection as well as larger hemato-
mas or abscesses require classic surgical 
revision with postoperative drainage. AVF 
ligation is necessary only when it becomes 
a source of recurrent septic pulmonary em-
bolism [22,26].

Heart failure. Although there is a tradi-
tional opinion that AVF has a negative effect 
on heart function, the real role of vascular 
approaches for hemodialysis in the develop-
ment of heart failure is still unclear today. 
While some authors state that only AVF in 
which the flow exceeds 2,000 ml can lead to 
left ventricular hypertrophy and heart fail-
ure, others believe that AVF can cause heart 
failure only in patients with previous heart 
diseases [4,27−29]. However, even the most 
recent international guidlines do not provide 
a definition of high flow through vascular 
approaches or recommendations for fistula 
interventions that should be taken to prevent 
heart failure [3,22,28].

The mechanism by which AVF can lead to 
heart failure has not yet been fully explained. 
There is an opinion that there is a significant 
correlation between the flow through the fis-
tula and the cardiac index (minute volume of 
the heart per unit of body surface area) and 
that the cardiac index increases immediately 
after the AVF formation. The AVF formation 
is thought to increase the minute volume by 
15% and left ventricular end-diastolic pres-
sure by 4% [3,22]. Basile et al. [29], howev-
er, prove that the relationship between flow 
through the AVF and cardiac index is com-
plex and that the increase in the flow through 
the AVF does not follow a linear increase in 
cardiac index. They explain this by the exis-
tence of a functional reserve of the myocar-
dium and the possibility of the heart adapt-
ing to the increase in flow through the AVF, 
which also prevents the occurrence of heart 
failure. However, this only applies to flow 
through the fistula between 950 and 2,200 
ml/min, while blood flow through the vascu-
lar approach above this value is a significant 
predictor of heart failure with a sensitivity of 
89% and a specificity of 100% [29]. Investigat-
ing the relationship between flow through the 
AVF and minute volume, Zamboli et al. [28] 
show that already flow through vascular ap-
proach ≥ 603 ml/min/m 2.7 is associated with 
an increased risk of heart failure, especially in 
patients who already have some echocardio-
graphic signs of heart damage.

In patients with heart failure and high flow 
through the AVF, it is necessary to check the 
existence of other possible causes of heart fail-
ure before the intervention that would reduce 
the flow: anemia, hypertension, poorly as-
sessed dry weight and consequent hypervole-
mia. Only when these problems are solved, 
and the signs of heart failure do not decrease, 
the correction of AVF is proposed. Several sur-
gical techniques are used to reduce high blood 
flow through the AVF to treat heart failure: cal-
iber reduction of the AVF anastomosis, graft 
interposition, placement of circumferential  
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polytetrafluoroethylene tape next to the anas-
tomotic artery to reduce blood flow, or place-
ment of a clip on the venous portion of the 
anastomosis to increase resistance as well as 
AVF ligation [27].

Limb ischemia induced by vascular ap-
proach. Limb ischemia, also known as blood 
theft syndrome or ischemic steal syndrome, 
occurs due to the retrograde flow of blood 
from an artery to a vein, which can cause 
ischemia distal to the anastomosis. There is an 
increased risk of developing this syndrome 
in patients with diabetes, people with ath-
erosclerosis and peripheral vascular disease, 
the elderly and smokers [7]. Limb ischemia 
usually accounts for less than 10% of all AVF 
complications, and according to meta-analy-
sis by Al-Jashi et al. [30], the incidence of this 
syndrome is 0.05/1000 patient days. The fre-
quency is higher when A brachialis is used to 
create a vascular approach, and significantly 
less in radiocephalic AVF [18].

The clinical picture depends on the se-
verity of the ischemia. Mild ischemia may be 
asymptomatic until the compensatory mech-
anisms of perfusion maintenance are exhaust-
ed, and then the patient complains of a feeling 
of coldness, pain, and the skin becomes pale 
or livid. Limb necrosis and ulceration occur 
in severe ischemia. Severe ischemia is an in-

dication for closing the vascular approach, al-
though reconstructive vascular operations are 
increasingly used [14, 18]. In a patient who 
developed hand ischemia after the formation 
of a brachiobasilic arteriovenous fistula (Fig-
ure 6), the pain stopped immediately after li-
gation of the fistula and the signs of ischemia 
soon disappeared.

Ischemic neuropathy is one of the rar-
er complications that accompany the AVF 
formation, which occurs as a consequence 
of ischemia. Most of the papers state that its 
frequency is between 1% and 10% [7], but a 
significantly higher percentage has also been 
described [6]. It is more common in patients 
with diabetes and already pronounced mac-
roangiopathy, especially when the brachial 
artery is used to create AVF. Ischemic neu-
ropathy of the upper extremities was first 
described by Bolton et al. [31], and the name 
“ischemic monomelic neuropathy” was intro-
duced by Wilbourn [32], to point out that this 
is an isolated neuropathy due to reduced ar-
terial blood supply of one extremity (from the 
Greek word melos - extremity) which should 
be distinguished from multiple neuropathy. 
There is also the opinion that ischemic neu-
ropathy is a consequence of ischemic steal 
syndrome and only one of the clinical mani-
festations of that syndrome [33].

Figure 6. Ischemia of the hand occurring after the formation of a brachiobasilic arteriovenous fistula with transpo-
sition of the basilic vein
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It is manifested by severe pain, paresthe-
sias, and weakness of the arm. Neurological 
examination determines the weakness of the 
group of muscles innervated by n. medianus 
and sensory defect in the region of the nerve 
innervation. Although the diagnosis is usu-
ally made clinically, electromyography and 
measurement of nerve conduction velocity 
can be used to confirm the diagnosis [3,34].

Treatment of ischemic neuropathy aims to 
reduce blood flow to the vascular approach 
and increase limb perfusion distal to it. The 
AVF ligation, bandaging or angioplasty may 
be used for that purpose. Closure of function-
al AVF due to ischemic neuropathy should 
be carefully considered, as symptoms often 
persist or decrease only slightly after it [34]. 
However, it is thought that early closure of 
the vascular approach may lead to complete 
or partial recovery of the sensory and motor 
defect [33].

Other late complications of AVF, ede-
ma, bleeding, hematoma, are not mentioned 
in many papers. Edema is more common in 
brachiocephalic AVF and it is sometimes as-
sociated with wound infection. It is usually 
reduced by elevation of the arm, and it is very 
rarely necessary to ligate AVF due to edema 
[13]. Edema of the arms of our patients was 
mild and was treated conservatively in coop-
eration with specialists in internal and physi-
cal medicine [15]. Bleeding occurs more often 
as an early complication, and less often in the 
late postoperative period. It can occur due to 
overdose of heparin, damaged blood vessel 
wall during puncture, it can cause the forma-
tion of hematomas, and it rarely occurs due 
to rupture of the fistula [13,14]. Two of our 
patients with hematoma developed pseudo-
aneurysm, so one patient underwent reinter-
vention due to bleeding. Most of our patients 
with hematoma were treated conservatively. 
More extensive hematomas can be resolved 
by ultrasound-guided aspiration, and less 
frequently classic surgical revision with post-
operative drainage is required [15].

Risk factors

A number of factors are associated with the oc-
currence of AVF complications, and in the pre-
vious text, factors that may contribute to the 
occurrence of certain late postoperative com-
plications have already been mentioned. Many 
of them act simultaneously and can jeopardize 
fistula function. As knowledge of risk factors 
for complications and AVF survival is very im-
portant for defining measures that can prevent 
complications, a large number of papers have 
been dedicated to their research.

Large differences in the frequency of com-
plications in some studies also indicate differ-
ences in the frequency of some risk factors. 
In addition to demographic characteristics 
of patients, the occurrence of certain compli-
cations depends on the underlying kidney 
disease, the presence of comorbid conditions 
or various metabolic and immune disorders 
that occur in chronic renal failure and have 
already been mentioned in the pathogenesis 
of AVF stenosis and thrombosis [7,8,28]. Re-
cently, Gardeezi et al. [35] have shown that 
low concentration of 25(OH)D and high con-
centration of FGF-23 and parathormone were 
associated with a higher risk for AVF rein-
terventions. Mineral metabolism disorder in 
chronic renal failure and its association with 
cardiovascular diseases are well known, but 
little is known about the impact of these dis-
orders on AVF function [36,37].

One of the main predictors of AVF success 
and survival is the quality of patients’ blood 
vessels [6,15] and therefore the importance of 
careful examination of blood vessels before 
approaching AVF creation is emphasized. In 
recent years, more precise preoperative pro-
cedures have been introduced to assess the 
quality of blood vessels. The KDOQI guide-
lines provide clear recommendations on when 
and how to perform vessel mapping before ap-
proaching the creation of a vascular approach 
[3]. Donfrid et al. [38]  based on their extensive 
experience, point out that in the preoperative 
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diagnosis, a vascular approach requires an ex-
haustive anamnesis and clinical examination, 
and that vitium artis is not to perform an ul-
trasound examination (Color Doppler sonog-
raphy) of blood vessels in both arms (Figure 
7. and 8). A well-planned AVF and performed 
on a prepared patient using all the necessary 
diagnostics with a well-educated vascular sur-
geon are a guarantee of a successful creation 
of a vascular approach. It is a big mistake that 
the first vascular approach is performed by a 
poorly-educated surgeon. The failure of the 
first approach is an introduction to later diffi-
cult-to-resolve complications (Figure 9) [38].

Of great importance for the occurrence of 
complications of AVF is the way of their use, 
and especially it is necessary to avoid prema-
ture puncture of AVF after surgery, repeated 
punctures in the same place, excessive com-
pression. Examining the factors associated 
with the loss of AVF patency, we have pre-
viously shown that hypotension, diabetes, 
anemia, previous venous cannulation used 
for AVF, artery and vein quality, use of AVF 
for hemodialysis less than 45 days after its 
creation, number of intraoperative and post-
operative complications, are significant inde-
pendent risk factors for loss of AVF patency 
[16]. In addition to all these factors, we and 
many other authors emphasize the impor-

tance of surgical technique and only strict 
adherence to all recommended details of AVF 
surgery can ensure the optimal result of the 
procedure [6,7,16,38−40].

Most of chronic kidney diseases are progres-
sive and end in end-stage renal disease. There-
fore, we should draw the attention of all those 
who treat patients with chronic kidney diseas-
es, as well as of the patients themselves, that 
keeping blood vessels from the initial stages of 
the disease is extremely important for the later 
successful creation of AVF and its functioning. 

Conclusion

Functional AVF is a prerequisite for success-
ful hemodialysis, but frequent complications 
of AVF are still one of the most common caus-
es of hospitalization of patients treated with 
hemodialysis.  Knowledge of the etiopatho-
genesis and all risk factors for the occurrence 
of AVF complications enables their preven-
tion, early detection and timely and adequate 
treatment. AVF creation, usage and care are 
a continuous task of a team of health profes-
sionals (nephrologists, surgeons, radiologists, 
nurses, etc.) who need to achieve good coop-
eration with patients, which only enables suc-
cessful treatment.

Figure 7. Without ultrasound diagnostics, AVF opera-
tion failed twice in one day

Figure 8. Color Doppler showed possible AVF of the cubi-
tal region after which a successful AVF was done
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Kasne postoperativne komplikacije arteriovenske fistule za hemodijalizu
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Vaskularni pristup je preduslov za izvođenje hemodijalize, ali su različite i česte komplikacije njihova 
“slaba tačka”. Savremeni vodiči preporučuju nativnu arteriovensku fistulu (AVF) kao prvi izbor vasku-
larnog pristupa, jer je odlikuje najduže preživljavanje i najmanje komplikacija u odnosu na druge 
vaskularne pristupe. Sve komplikacije AVF mogu se podijeliti na intraoperativne, rane i kasne po-
stoperativne. U ovom radu prikazane su kasne postoperativne komplikacije AVF, njihova učestalost, 
uzroci, dijagnostika i liječenje.

Najvažnije kasne postoperativne komplikacije su: stenoza, tromboza, formiranje aneurizme ili pseu-
doaneurizme, infekcija, edem ruke, hematom, ishemijski steal sindrom, ishemijska neuropatija, kon-
gestivna srčana slabost. Velike razlike u učestalosti pojedinih komplikacija u dosadašnjim studijama 
mogu se objasniti razlikama u hirurškoj tehnici, lokalizaciji AVF, metodama dijagnostike ali, prije sve-
ga, razlikama između prikazanih grupa bolesnika. Opisano je da starost bolesnika, pol, osnovna bo-
lest, prisustvo komorbidnih stanja i različitih metaboličkih i imunskih poremećaja karakterističnih za 
hroničnu insuficijenciju bubrega, kao i način korišćenja i njege AVF značajno utiču na pojavu kompli-
kacija AVF. Jedan od glavnih prediktora uspjeha i preživljavanja AVF jeste kvalitet krvnih sudova bo-
lesnika i zato je pažljivo ispitivanje krvnih sudova prije pristupa kreiranju AVF od posebnog značaja.

Kreiranje, korišćenje i njega AVF je zadatak tima zdravstvenih radnika koji učestvuju u liječenju ovih 
bolesnika, a za uspješno liječenje potrebna je njihova dobra saradnja, kao i saradnja sa bolesnicima.

Ključne riječi: arteriovenska fistula, hemodijaliza, kasne komplikacije, faktori rizika


