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A B S T R A C T

The functional duration of vascular access in dialysis patients depends on the emergence of threatening complica-
tions. Discussions are constantly being held in an attempt to discover their causality and decrease their emergence. In
260 patients undergoing haemodialysis, we have studied the potential existence of a cause-and-effect relation between the
emergence of complications in the vascular access and the applied type of arteriovenous (av.) anastomosis in the arte-
riovenous (AV) fistula. We have observed the incidence of all complications, both that of the thrombosis incidence as well
as the primary and secondary fistula patency (survival). The complications – The examinees with the end-to-end anasto-
mosis showed the incidence of 8.08%, 6.15% of the patients with the end-to-side anastomosis and 7.31% of the patients
with the side-to-side anastomosis. The differences regarding incidences are statistically significant (�2-test = 29.25;
P=0.0001). Thrombosis – it has been found that thrombosis was the most frequent complication developing in 30.00 %
patients with the end-to-end av. anastomosis, in 2.31% patients with end-to-side av. anastomosis and in 5.56% patients
with side-to-side av. anastomosis. The difference between the highest and the lowest assessment is 27.69%, and it is sta-
tistically relevant (�2-test = 33.920; P=0.0001). The »primary patency« (primary survival): within a 6-month interval
following the establishment of vascular access, the first complications arose in 62.50% of patients with end-to-end av.
anastomosis, 10.76% in those with end-to-side av. anastomosis and 18.88% in those with side-to-side av. anastomosis.
The difference between the highest and the lowest assessment is 51.74%, which is statistically significant (�2-test =
49.009; P=0.0001). The secondary patency: 24 months subsequent to the establishment of vascular access, the AV-fistula
was still functional in 52.50% of the patients with end-to-end av. anastomosis, 89.23% in those with end-to-side av. anas-
tomosis and 81.11% in those with side-to-side av. anastomosis. The difference between the highest and the lowest assess-
ment is 36.73%, which is also statistically significant (�2-test = 26.579; P=0.0001). According to our research, the end-
-to-side type of av. anastomosis in vascular access provides better results both in relation to the duration as well as the
maintenance of the functionality of the Av-fistula and in the lower incidence of the complications than the other types,
and hence it shows a definite advantage.
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Introduction

In light of the recent interpretations of human rights

and the nation right to a healthier life and medical treat-

ment, patients with an end-stage renal disease are re-

ceiving more and more intense care, not only from the

medical profession, but from the entire society as has al-

ready been emphasised by other authors1–4. The initial

curing of patients with uremia via dialysis dates back to

the 40s of the previous century5. Schwab4 claims that the

basic principles and methodology have not changed sig-

nificantly since that time, despite constant research in

order to discover new modalities in the technical imple-

mentation of haemodialysis. This is related to the syn-

thetic means used for the filtration of extracted blood in

dialysis patients, as well as to the structure and the

shape of the vascular access.

109

Received for publication April 16, 2007



Vascular access in dialysis patients, with three types

at our disposal, still represents the greatest problem for

patients, as well as for the teams dealing with haemo-

dialysis. Even to this day, all three vascular approaches,

the AV-fistula, the AV-graft and the central venous cathe-

ter are not of life-long duration after their establishment,

so research is still carried out in order to establish means

to prolong their functionality. They have been burdened

with threatening complications such as thrombosis, in-

fections, aneurismatic expansion, monomelic neuropa-

thy, and the »steal syndrome«6–8 Recently it has been

widely accepted that the lifetime of the AV-fistula in dial-

ysis patients is longer than the AV-graft, hence that type

of vascular access is considered as the access of choice5

despite the graft still being widely used in the American

dialysis centres today9,10. For the emergence of complica-

tions and short lifetime of the established vascular ac-

cess, the pathological changes in the wall of the periph-

eral vascular pool vessels, especially in diabetic patients,

elderly and female adipose individuals are frequently

perceived as a cause11.

Recently it has been specifically emphasised that the

preoperative vascular mapping should be carried out on

the patients in the pre-end-stage of renal disease, in or-

der to determine their suitability and accessibility for the

implementation of the vascular access3,12,13. This has

contributed to the decrease of complications and pro-

longing of the functionality of the established access, in

addition to the rationalisation of the decision regarding

the choice of location for its establishment. The periph-

eral vascular net is not inexhaustible in offering of the

possible choices for establishing the vascular access. The-

refore, discussions on how to anticipate the emergence of

threatening complications and how to sanitize complica-

tions that have already emerged are still being held.

Many instances regarding the vascular access and its

deterioration have been examined and discussed in scien-

tific circles14,15. There are also indications, which still

needs to be examined, regarding the possibility that even

the calcium level in dialysis patients can play a part in

emergence of complications16. In order to examine the

matter further the question has been asked whether

there is cause-and-effect relationship between the type of

applied vascular anastomosis and the emergence of com-

plications, which would be related to the vascular access.

Fillinger et al.17 have already raised the question of

whether the anastomosis of the Brescia-Cimino type18 in

the fistula of dialysis patients has an influence on the

prolongation of vascular access lifetime. Raheb and asso-

ciates19 have indicated at the specific relation between

the incidence of the emergence of the complications and

the type of arteriovenous anastomosis in the AV-fistula.

This becomes apparent from their recommendation in

the case of venous stenosis with consecutive thrombosis,

where they recommend applying surgical therapy on the

emerged complication, and then to convert the estab-

lished end-to-side anastomosis to an end-to-end type.

Krueger and associates20 have again noticed a more fre-

quent emergence of the intimal hyperplasia on the ve-

nous anastomosis in the fistula with the causal occlusion

of the lumen on those dialysis patients who had had the

end-to-side type of anastomosis applied to. The same has

not been observed through the application of the other

two types of anastomosis.

Zarin et al.21 took into consideration the relationship

between the type of vascular anastomosis and early com-

plications of the established vascular access. They have

found that the frequency of early complications is lesser

in dialysis patients with established side-to-side arterio-

venous anastomosis than in those with end-to-side arte-

riovenous anastomosis. Although they have not stated

the level of statistical significance of such differences in

their publication, they touched upon an open problem for

future research.

The problem regarding the correlation of the compli-

cation incidence connected to the vascular access and the

established type of the arteriovenous anastomosis in di-

alysis patients is neither sufficiently studied nor defined.

In order to contribute to the enlightening of such rela-

tion, an effort has been made through the analysis of our

clinical material, to continue where a few of the afore-

mentioned authors have stopped.

Materials and Methods

260 patients with an end-stage renal disease who un-

derwent the haemodialysis treatment in the Clinical

Hospital Mostar were chosen for analysis. For this pur-

pose, the patients selected were those on whom the vas-

cular access of the upper limbs had been established. All

the patients were randomly chosen for observation pur-

poses, and only those in whom the AV-fistula was estab-

lished. The follow-up was 24 months following the estab-

lishment of vascular access and started haemodialysis.

Out of 260 examinees, 150 were male and 110 female,

aged between 17 and 90 (Table 1).

The illnesses that caused end-stage renal disease are

illustrated in Table 2. It can be seen that the diabetes

was the cause of the kidney failure in the majority of pa-
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TABLE 1
DISTRIBUTION OF EXAMINEES ACCORDING TO SEX AND AGE

Age

(years)

Sex
Total

Male Female

to 10–20 1 0 1

21–30 5 1 6

31–40 12 8 20

41–50 35 30 65

51–60 53 42 95

61–70 12 8 20

71–80 24 20 44

81–90 8 1 9

> 90 – – –

Total 150 (57.69%) 110 (42.31%) 260 (100%)



tients, and Table 3 shows the incidence of comorbid con-

ditions.

In Table 4 it can be seen that the first haemodialysis

was carried out in 70 patients (26.92%) out of 260 ob-

served patients through the central venous catheter and

not through the AV-fistula. That means that those in

whom patients the fistula was established ad hoc, i.e. at

the moment of complete kidney failure. It also means

that during the preterminal end-stage renal disease, nei-

ther the vascular mapping was performed, nor was the

state of peripheral blood vessels’ wall assessed.

In the statistical analysis, the �2-test was applied.

Results

Table 5 shows types and incidence of threatening

complications in all 260 examinees. The picture shows

that complications emerged in a significantly smaller

number of patients with the end-to-end anastomosis type

than in the groups with other two types. Differences are

significant (�2-test = 29.25; P=0.0001). The most fre-

quent complication was thrombosis, and the second most

frequent complication was systematic and local infection.

The number of thrombosis in all observed patients was

placed in juxtaposition to the applied type of arterio-

venous anastomosis in the AV-fistula.

The time of »primary patency« (primary survival) of

the AV-fistula was determined, that is, the time from the

establishment of the vascular access till the emergence of

the first threatening complications, which at that time,

were successfully eliminated and cured, and haemodia-

lysis successfully continued through the same vascular

access. Taking the same course of action, we have been

determining the time of the »secondary patency« (sec-

ondary survival) of the AV-fistula in the manner that we

have monitored the number of patients in whom the

AV-fistula was still clearly functional after 24 months of

the establishment of the vascular access. The primary

and secondary time of patency was then put in correla-

tion with the type of applied vascular anastomosis in the

AV-fistula.

The incidence of the complications on all 260 exa-

minees is shown in Table 5. It can be seen that thrombo-

sis occurred on 20 (7.69%) examinees. Table 6 illustrates

the relation between the incidence of thrombosis and the

type of applied arteriovenous anastomosis in the AV-fis-

tula. Therefore, can be seen that thrombosis occurred on

12 (30.0%) out of 20 patients with end-to-end av. anasto-
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TABLE 2
PATHOLOGICAL CONDITIONS THAT CAUSED THE END-STAGE

RENAL DISEASE

Primary cause of the end-stage

renal disease
N-patients

Primary glomerular disease 40

Diabetic nephropathy 108

Pyelonephritis 41

Polycystic kidney disease 27

Vesicoureteric reflux 13

TBC – renum 6

Alport syndrome 2

Lupus erythemotodes 6

Other and unknown 17

Total 260 (100%)

TABLE 3
INCIDENCE OF COMORBID CONDITIONS

Comorbid conditions N-patients

Cardimyopathia 85

Vasculitis 8

Hyperthyreosis 8

Anaemia 22

Carcinoma 115

Other and unknown 22

Total 260

TABLE 4
RELATION BETWEEN THE AV-FISTULA AND THE CENTRAL

VENOUS CATHETER

Vascular access type N-patients %

AV-fistula 260 100

AV-graft – –

Central venous catheter 70 26.92

TABLE 5
TYPES AND FREQUENCY OF THE EMERGENCE OF COMPLICATIONS IN ALL 260 PATIENTS

Vascular access

Complications rate: type and number

Total
Infections Thrombosis

»Steal

syndrome«
Aneurysm Haemorrhage

Monomelic

neuropathy

End-to-end 2 12 3 2 1 1 21 (8.08%)

End-to-side 8 3 0 2 1 2 16 (6.15%)

Side-to-side 5 5 2 2 3 2 19 (7.31%)

Total 15 (5.77%) 20 (7.69%) 5 (1.92%) 6 (2.31%) 5 (1.92%) 5 (1.92%) 56 (21.54%)



mosis, on 3 (2.31%) patients with end-to-side av. anasto-

mosis, and in 5 (5.56%) patients with side-to-side av.

anastomosis. The difference between the highest and the

lowest assessment is 27.69% and it is statistically signifi-

cant (�2-test = 33.920; P=0.0001).

The »primary patency« (primary survival) of the AV-

fistula has been monitored in such a way that we have es-

tablished the number of observed patients who had de-

veloped some threatening complications 6 months after

the establishment of the vascular access. After that we

placed the assessment gain in juxtaposition to the type of

applied vascular anastomosis in the AV-fistula (Table 7).

It was found that some of the threatening complications

occurred for the first time 6 months after the establish-

ment of the vascular access in 25 (62.5%) patients with

the end-to-end av. anastomosis, in 14 (10.76%) patients

with the end-to-side av. anastomosis, and in 17 (18.88%)

patients with the side-to-side av. anastomosis. The differ-

ence in percentages between the highest (62.50%) and

the lowest (10.76%) assessment is 41.74% and it is statis-

tically significant (�2-test = 49.009; P=0.0001).

In addition, our research also determined the »sec-

ondary patency« (secondary survival) in all 260 exami-

nees based on how many of the AV-fistula were still func-

tional 24 months after the establishment of the vascular

access. This finding was then placed in juxtaposition to

the applied type of vascular anastomosis in the AV-.fis-

tula (Table 8). It has been found that after the aforemen-

tioned time interval, the AV-fistula was still normally

functional in 21 (52.50%) patients with the end-to-end

av. anastomosis, in 116 (89.23%) patients with the end-

-to-side av. anastomosis, and in 73 (81.11%) patients with

the side-to-side av. anastomosis. The difference shown by

percentages between the highest (89.23%) and the lowest

(52.50%) assessment is 36.73% and it is statistically sig-

nificant (�2-test = 26.579; P=0,0001).

Discussion

The main problems in haemodialysis are related to

vascular access. The peripheral vascular system of the

organism provides limited possibilities for the recurrence

of vascular access establishment. The types and inci-

dence of complications again limit the lifetime of estab-

lished accesses in dialysis patients. Both the aforemen-

tioned moments represent a major problem for the dialy-

sis and transplantation centres in their attempts to pre-

serve the established vascular approach for as long as

possible. The main threat to the vascular approach, and

consequently for the successful cure through haemo-

dialysis, is represented by the complications, the occur-

rence of which is associated to the vascular approach.

Complications are mostly responsible for the short life

span of the established accesses, and consequently for

complete morbidity and mortality in dialysis patients.

This is the main problem that the expert scientific thought

and daily clinical practice are engaged in4. Furthermore,
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TABLE 6
CORRELATION BETWEEN THE TYPE OF VASCULAR ANASTOMOSIS IN THE AV-FISTULA AND THE FREQUENCY OF THROMBOSIS

Vascular anastomosis type
Thrombosis

Number of anastomosis
Yes No

End-to-end 12 (30.00%) 28 (70.00%) 40 (15.38%)

End-to-side 3 (2.31%) 127 (97.69%) 130 (50%)

Side-to-side 5 (5.56%) 85 (94.44%) 90 (34.62%)

Total 20 (7.69%) 240 (92.31%) 260 (100%)

TABLE 7
CORRELATION OF VASCULAR ANASTOMOSIS TYPE AND THE »PRIMARY PATENCY« (PRIMARY SURVIVAL) OF AV-FISTULA

Fistula life-time
Vascular anastomosis type

Total
End-to-end End-to-side Side-to-side

»Primary patency« (Fistula life-time) <6 months 25 (62.50%) 14 (10.76%) 17 (18.88%) 56 (21.54%)

Number of fistula 40 (15.38%) 130 (50.00%) 90 (34.62%) 260 (100%)

TABLE 8
CORRELATION OF VASCULAR ANASTOMOSIS TYPE AND THE »SECONDARY PATENCY« (SECONDARY SURVIVAL) OF THE FISTULA

Fistula life-time
Vascular anastomosis type

Total
End-to-end End-to-side Side-to-side

»Secondary patency« (Fistula life-time) >2 years 21 (52.50%) 116 (89.23%) 73 (81.11%) 210 (80.77%)

Number of anastomosis 40 (15.38%) 130 (50.00%) 90 (34.62%) 260 (100%)



vascular surgeons and nephrologists25 are equally com-

mitted to finding solutions to such problems.

There are three possible ways of vascular access for

the implementation of haemodialysis: AV-fistula, AV-graft

and central venous catheter. Each of these three ways

has its own indications and limitations. The central ve-

nous catheter is used in specific and limited cases, and is

not in routine clinic use. Various medical centres apply

the AV-fistula or the AV-graft in the different percent-

ages of patients. The majority of European centres for di-

alysis and transplantation view the AV-fistula as the ac-

cess of choice8,22–25 whereas the application of the AV-

graft1,2 is favoured in the majority of American centres.

During haemodialysis, numerous types of threatening

complications for the vascular approach arise in patients.

In short, they are: thrombosis, infection, »steal syn-

drome«, neuropathy, pseudoaneurism, as well as haemor-

rhaging. They can appear in all three types of vascular

accesses established on the peripheral vascular system.

The lifetime of vascular access (primary, secondary

and cumulative patency) both in the application of the

AV-fistula and the AV-graft is limited, regardless the ac-

tivities done. Extensive research has been made in order

to prolong the lifetime of vascular access, in other words,

to anticipate the emergence of complications as well as to

eliminate and cure those that have already surfaced26,27.

For the purpose of anticipating the emergence of compli-

cations, progress has been made by the application of ul-

trasound examination of the vascular mapping of the

limbs prior to the implementation of the vascular access3,13.

Three types of arteriovenous anastomosis can be ap-

plied when establishing the AV-fistula: the end-to-end,

the end-to-side, and the side-to-side type. We have raised

the question of whether the type of applied vascular

anastomosis in the AV-fistula can have influence the inci-

dence of emerging complications. Only a few authors so

far have raised this issue in the specialized journals.

Fillinger and associates17 have raised a question whether

end-to-end av. anastomosis has an advantage in main-

taining the normal functioning of the AV-fistula when

compare to end-to-side type. Raheb and associates19 have

also pointed out that there is a certain correlation in dial-

ysis patients between av. anastomosis in the AV-fistula

and the emergence of complications. Krueger and asso-

ciates20 have again reported a more frequent appearance

of intimal hyperplasia on the venous anastomosis of the

vascular access in dialysis patients on whom the end-to-

-end type was applied. Zarin and associates21 have indi-

cated that there is a possibly exists a correlation between

the applied type of vascular anastomosis in the AV-fistula

in dialysis patients and the incidence of complications.

In order to participate in the discussions concerning

the possible correlation between the type of established

arteriovenous anastomosis in the vascular access and the

incidence of threatening complications, we selected 260

patients treated with haemodialysis for our study. Only

the patients with established AV-fistula were taken into

consideration. We observed the fistulae relation of the

applied arteriovenous anastomosis and the incidence of

threatening complications. It was determined that the

most frequent complication found in the 260 patients

was thrombosis (Table 5). Moreover, it was determined

that the highest incidence of thrombosis was found in the

patients who were subjected to the end-to-end type of av.

anastomosis in the establishment of the AV- fistula, con-

siderably less in those with side-to-side anastomosis, and

the lowest defined incidence was in those patients with

end-to-side anastomosis (Table 6). The difference in the

thrombosis incidence in the patients with the end-to-end

type and those with the end-to-side type of arteriovenous

anastomosis is statistically significant, which directs us

to conclude that the end-to-end type of anastomosis cre-

ates the conditions in which thrombosis can develop eas-

ier than in the end-to-side and side-side type.

For the purpose of determining the »primary paten-

cy« (primary survival) of the vascular access in our pa-

tients, we monitored how many patients developed some

threatening complications for the first time 6 months af-

ter the establishment of the vascular access. As it is illus-

trated in Table 7, there is a significantly higher number

of patients with the end-to-end anastomosis who devel-

oped threatening complications in the aforementioned

time interval, that is, within 6 months following the es-

tablishment of the AV-fistula, than in those patients with

the other two types of anastomosis applied to them. In

order to determine the relation between the »secondary

patency« (secondary survival) and the established type of

av. anastomosis in the vascular access, we examined in

how many of patients the fistula was still normally func-

tional 24 months after the establishment of the vascular

access. As it can be seen from Table 8, in the specified

time interval, the AV-fistula was functioning normally in

a significantly greater number of patients with the ap-

plied end-to-side type of anastomosis than in those pa-

tients with the other two types of arteriovenous anasto-

mosis applied to them. This finding also indicates that

the application of the end-to-end type of arteriovenous

anastomosis creates such conditions that help facilitate

the development of thrombosis more so than other two

types.

All the parameters examined as well as their relations

indicate the advantages of the end-to-side type of arte-

riovenous anastomosis in the functional lifetime prolon-

gation of the established AV-fistula and in the lower inci-

dence of the complications in comparison to other two

types.
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PREDNOSTI TERMINO-LATERALNE PRED DRUGIM TIPOVIMA ARTERIOVENSKIH
ANASTOMOZA U DIJALIZIRANIH

S A @ E T A K

Funkcionalno trajanje vaskularnog pristupa u dijaliziranih ovisi o nastanku ugro`avaju}ih komplikacija. Vode se

rasprave kako prona}i uzro~nost i smanjiti njihov nastanak. Istra`ivali smo u 260 bolesnika na hemodijalizi da li postoji

uzro~no-posljedi~ni odnos izme|u nastanka komplikacija u vaskularnom pristupu i primijenjenog tipa arteriovenske

(av) anastomoze u arteriovenskoj (AV) fistuli. Promatrali smo incidenciju svih komplikacija, incidenciju tromboze, a

isto tako i »primarno« te »sekundarno« pre`ivljavanje fistule. Kod bolesnika s termino-terminalnom anastomozom

incidencija komplikacija je bila 8,08%, kod onih s termino-lateralnom 6,15, a 7,31% kod onih s latero-lateralnom. Razli-

ke u incidencijama su statisti~ki zna~ajne (�2-test = 29,25; P=0,0001). Tromboza je bila naj~e{}a komplikacija i nastala

je kod 30,00% ispitanika s termino-terminalnom av anastomozom, kod 2,31% onih s termino-lateralnom i kod 5,56%

njih s latero-lateralnom. Razlika izme|u najvi{e i najni`e vrijednosti iznosi 27,69% i statisti~ki je zna~ajna (�2-test =

33,920; P=0,0001). »Primarno pre`ivljavanje« – U vremenskom intervalu od 6 mjeseci nakon uspostave vaskularnog

pristupa javile su se prve komplikacije kod 62,50% ispitanika s termino-terminalnom av anastomozom, kod onih s

termino-lateralnom 10,76.% i 18,88% kod onih s latero-lateralnom. Razlika izme|u najvi{e i najni`e vrijednosti iznosi

51,74% i statisti~ki je zna~ajna (�2-test = 49,009%; P=0,0001%). »Sekundarno pre`ivljavanje« – 24 mjeseca nakon

uspostave vaskularnog pristupa AV-fistula je bila jo{ u funkciji kod 52,50 % ispitanika s termino-terminalnom av ana-

stomozom, kod 89,23% s termino-lateralnom i kod onih s latero-lateralnom 81,11%. Razlika izme|u najvi{e i najmanje

vrijednosti iznosi 36,73% i statisti~ki je zna~ajna (�2-test = 26,579; P=0,0001).Prema rezultatima na{ih ispitivanja

termino-lateralni tip av. anastomoze u vaskularnom pristupu daje bolje rezultate u trajanju i odr`avanju funkcional-

nosti AV-fistule od druga dva tipa i stoga ima prednost.
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