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Introduction  There have been numerous 
attempts to improve survival in patients with 
end‑stage renal disease (ESRD) treated with di‑
alysis.1 Arteriovenous (AV) fistulas are a pre‑
ferred access for hemodialysis in the treatment 
of ESRD. Brachial artery flow volume in normal 
conditions is about 60 to 120 ml/min, whereas 
effective hemodialysis requires a flow rate of 400 
to 600 ml/min. In most fistulas, the average flow 
rate ranges between 400 and 1800 ml/min. These 
values may be achieved thanks to an increased 
cardiac output, from 4 to 8 l/min or even high‑
er. Sometimes such change may be asymptom‑
atic, while at other times it may result in heart 
failure.

The conclusions that can be drawn from the few 
available studies are that high‑flow fistulas causing 

symptomatic heart failure should be subjected ei‑
ther to reconstruction or ligation. There is no con‑
sensus as to the definite borderline flow values. 
Even the relatively low values of the AV fistula 
flow of 800 ml/min or AV graft of 1200 ml/min 
were the selection criterion treatment of car‑
diac failure and steal syndrome resulting from 
high‑flow vascular access.2 One study clearly 
showed high predictive power for the occurrence 
of cardiac failure with high arterial flow (Qa) ex‑
ceeding 2.0 l/min.3 Most experts agree that high 
flow means a flow rate higher than 1600 ml/min.4 
However, the number of studies on vascular ac‑
cess closure among kidney allograft recipients is 
limited. Mainly the cases of giant fistula ligation 
have been reported.5 An aneurysmatic fistula after 
a successful transplantation can be safely closed.6 
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Abstract

Introduction  Arteriovenous fistulas are a preferred access for hemodialysis. Subsequent hemodynamic 
changes in systemic circulation may cause heart failure. The general conclusions that can be drawn 
from the few available studies are that high‑flow fistulas causing symptomatic heart failure should be 
subjected either to reconstruction or ligation. However, it is still unclear whether a well‑functioning fistula 
should be ligated after successful kidney transplantation.
Objectives  The aim of our study was to assess the effect of the fistula on heart function in patients 
after kidney transplantation.
Patients and methods  The study included 18 patients after kidney transplantation. Five patients under-
went fistula ligation for esthetic reasons; 4 fistulas thrombosed shortly after transplantation. A group of 
9 patients with a patent fistula was matched for age and sex. Heart function was assessed by physical 
examination and echocardiography.
Results  The study group consisted of 6 women and 3 men, aged 32 to 64 years, with 6 forearm and 3 
arm fistulas, and with hemoglobin levels ranging from 6.95 to 9.63 mmol/l. The control group consisted 
of 6 women and 3 men, aged 38 to 66 years, with 5 forearm fistulas and hemoglobin levels ranging from 
7.32 to 9.25 mmol/l. Control echocardiography was performed in each patient 3 months after fistula 
closure and did not reveal any significant differences compared with baseline examination.
Conclusions  Fistula ligation performed in a stable kidney allograft recipient does not seem to have 
a beneficial effect on cardiac function during short-term follow-up. Decision making should be cautious and 
balanced, because the creation of a new access may be extremely difficult and not always feasible.
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to 66 years, with 5 forearm fistulas, and hemo‑
globin levels ranging from 7.32 to 9.25 mmol/l. 
Characteristics of the patients are presented in 
TABLE 1. Laboratory tests were performed at first 
visit. No differences between the groups were ob‑
served during the visit. Control echocardiogra‑
phy was performed in each patient 3 months af‑
ter fistula ligation (TABLE 2). The only differences 
were noticed in the LV diastolic diameter and LV 
mass index (LVMI), but the differences were not 
statistically significant (P = 0.17 and P = 0.08, re‑
spectively). A postoperative decrease in the LVMI 
was caused by the change in the LV diameter rath‑
er than in the interventricular septum and pos‑
terior wall thickness, and it was not significant‑
ly different from the baseline values.

Discussion  There is no consensus as to wheth‑
er to preserve or ligate the AV fistula after a suc‑
cessful kidney transplantation. Complications of 
fistulas, and grafts in particular, are not rare. Steal 
syndrome and edema, inflammation, cosmetic de‑
fects, and the risk of heart failure are the most 
common reasons for AV fistula closure. Several 
studies have shown a decrease in the LV volume 
after the surgery. However, the studies involved 
mainly patients with symptomatic fistulas and LV 
hypertrophy. Moreover, it has been shown that 
LV hypertrophy may improve after kidney trans‑
plantation.8 Of note, anemia, which is a common 
finding in patients with chronic kidney disease of 
native kidneys or of a graft, may also worsen heart 
failure.9 Patients were referred for fistula closure 
because of exertional dyspnea and heart failure.10 
It is generally acknowledged that hyperkinetic fis‑
tulas, with a flow exceeding 2000 ml/min, should 
be closed. Most studies conducted in the select‑
ed population of patients with symptomatic AV 
fistulas showed regression of LV hypertrophy.11 
On the other hand, it is agreed that the proce‑
dures of flow reduction should be considered in 
all patients with high‑flow fistulas.4,12

The question is how to deal with relatively 
healthy kidney recipients, with no cardiac symp‑
toms and a normal‑flow fistula. To our best knowl‑
edge, this issue has not been investigated so far. 
We evaluated the effect of fistula flow below 

Nevertheless, there is still a controversy wheth‑
er or not to ligate a well‑functioning fistula af‑
ter a successful kidney transplantation, particu‑
larly in patients with good and stable graft func‑
tion. The aim of our study was to assess the effect 
of the fistula on heart function in patients with 
ESRD after kidney transplantation.

Patients and methods  Eighteen patients af‑
ter kidney transplantation were recruited. The fol‑
lowing inclusion criteria were used: stable clinical 
state, serum creatinine level <177 µmol/l, hemo‑
globin level >5.6 mmol/l, without diabetes, with‑
out a history of cardiovascular events within the 
last 12 months, without a history or symptoms 
of heart failure. All patients were normotensive 
or with well‑controlled hypertension. A study 
group consisted of patients with occluded vas‑
cular access. Five patients underwent fistula liga‑
tion for esthetic reasons; 4 fistulas thrombosed 
shortly after transplantation. The control group 
of 9 patients with a patent fistula was matched 
according to age and sex. Heart function was as‑
sessed by physical examination (shortness of 
breath, fatigue, and reduced exercise tolerance) 
and echocardiography (left ventricular [LV] hy‑
pertrophy, LV dilation, systolic and diastolic dys‑
function, LV ejection fraction, LV mass was in‑
dexed to body surface using the Devereux for‑
mula7). Fistula flow was assessed using the Sie‑
mens Acuson X300 ultrasound system with a lin‑
ear transducer. Blood pressure was measured 
on the contralateral arm to the AV fistula, using 
a standard sphygmomanometer. Data are report‑
ed as means ± standard deviation. For statistical 
analysis (Statistica 9.0, Statsoft, Tulsa, Oklaho‑
ma, United States), the t test for unpaired data 
was used to compare patients with controls and 
the t test for paired data was used to compare the 
visits before and after surgery. Statistical signifi‑
cance was set at P <0.05.

Results  The study group consisted of 6 wom‑
en and 3 men, aged 32 to 64 years, with 6 fore‑
arm and 3 arm fistulas, and hemoglobin levels 
ranging from 6.95 to 9.63 mmol/l. The control 
group consisted of 6 women and 3 men, aged 38 

Table 1  Patients’ characteristics

Patients (n = 9) Controls (n = 9) P

age, y 49 ±11 54 ±10 0.38

sex, female/male 6/3 6/3 –

time after fistula creation, mo 23 ±9 25 ±7 0.58

time after transplantation, mo 10.1 ±9.9 10.9 ±7.5 0.43

fistula flow, ml/min 717 ±209 593 ±89 0.12

body mass index, kg/m2 26 ±1.3 25 ±2.3 0.39

serum creatinine, µmol/l 115.9 ±26.6 118.46 ±17.68 0.77

hemoglobin, mmol/l 7.66 ±0.8 7.79 ±0.62 0.74

systolic blood pressure, mmHg 138 ±8 136 ±5 0.46

diastolic blood pressure, mmHg 82 ±4 78 ±3 0.06

heart rate, beats/min 73 ±5 76 ±6 0.21
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a relatively small number of patients. However, 
we would like to stress that we studied subjects 
with normal‑flow fistulas who underwent AV fis‑
tula closure.

Two studies on the fistula reuse showed that 
the reconstruction of the AV fistula is possible 
in some cases.16,17 Forearm fistulas are prone to 
thrombosis in a posttransplant period. Near‑
ly 50% of the fistulas stopped functioning af‑
ter kidney transplantation and required recon‑
struction so that hemodialysis could be restart‑
ed.16 The need for fistula repair or the creation 
of a new fistula becomes a challenge, particu‑
larly if there is an absolute contraindication for 
a high‑flow graft. A real challenge is when heart 
failure develops together with chronic allograft 
nephropathy. Then, despite the possible signifi‑
cant contribution of the AV fistula to the wors‑
ening of heart function, a decision may be made 
to avoid the closure of an important vascular ac‑
cess as long as possible. Timing of the procedure 
is also questionable. It may happen that high 
cardiac output maintains the ejection fraction, 
and surgical closure of a fistula in a patient with 
New York Heart Association class IV heart fail‑
ure will result in a sudden death within the next 
few hours.18

In conclusion, fistula ligation performed in 
a stable kidney allograft recipient does not seem 
to have a beneficial effect on cardiac structure 
and function in patients without a previous his‑
tory of heart failure. Decision making should be 
cautious and balanced, because the creation of 
a new access may be extremely difficult and not 
always feasible.
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Table 2  Comparison of echocardiographic and Doppler parameters

Patients Controls

B1 S1 P (B1 vs. S1) B2 P (B1 vs. B2) S2 P (B2 vs. S2) P (S1 vs. S2)
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LVEF, % 62.3 ±4 60 ±3 0.78 61.2 ±3 0.84 63.4 ±4 0.26 0.46

B1 – baseline 1: initial echocardiography in the study group; S1 – study 1: control echocardiography 3 months post arteriovenous closure in the study 
group; B2 – baseline 2: initial echocardiography in the control group; S2 – study 2: control echocardiography 3 months post inclusion

Abbreviations: LVEF – left ventricular ejection fraction, IVS – interventricular septum, LVDD – left ventricular diastolic diameter, LVMI – left ventricular 
mass index, PWT – posterior wall thickness



ORIGINAL ARTICLE  To close or not to close: fistula ligation and cardiac function in kidney allograft recipients 351

Lam W, Betal D, Morsy M, Chemla ES. Enormous brachio‑cephalic ar-5 
teriovenous fistula aneurysm after renal transplantation: case report and re-
view of the literature. Nephrol Dial Transplant. 2009; 24: 3542-3544.

Pasklinsky G, Meisner RJ, Labropoulos N, et al. Management of 6 
true aneurysms of hemodialysis access fistulas. J Vasc Surg. 2011; 53: 
1291-1297.

Devereux RB, Alonso DR, Lutas EM, et al. Echocardiographic assess-7 
ment of left ventricular hypertrophy: comparison to necropsy findings. 
Am J Cardiol. 1986; 57: 450-458.

Hüting J. Course of left ventricular hypertrophy and function in 8 
end‑stage renal disease after renal transplantation. Am J Cardiol. 1992; 70: 
1481-1484.

Kaldara‑Papatheodorou EE, Terrovitis JV, Nanas JN. Anemia in heart 9 
failure: should we supplement iron in patients with chronic heart failure? 
Pol Arch Med Wewn. 2010; 120: 354-360.

Unger P, Wissing KM, de Pauw L, et al. Reduction of left ventricular di-10 
ameter and mass after surgical arteriovenous fistula closure in renal trans-
plant recipients. Transplantation. 2002; 74: 73-79.

Unger P, Velez‑Roa S, Wissing KM, et al. Regression of left ventricular 11 
hypertrophy after arteriovenous fistula closure in renal transplant recipients: 
a long‑term follow‑up. Am J Transplant. 2004; 4: 2038-2044.

Zanow J, Petzold K, Petzold M, et al. Flow reduction in high‑flow arte-12 
riovenous access using intraoperative flow monitoring. J Vasc Surg. 2006; 
44: 1273-1278.

Unger P, Wissing KM. Arteriovenous fistula after renal transplantation: 13 
utility, futility or threat? Nephrol Dial Transplant. 2006; 21: 254-257.

Hoeks SE, Poldermans D. European Society of Cardiology 2009 guide-14 
lines for preoperative cardiac risk assessment and perioperative cardi-
ac management in noncardiac surgery: key messages for clinical practice. 
Pol Arch Med Wewn. 2010; 120: 294-299.

Klinger M. Modern nephrology - new methods, new treatments and 15 
still numerous difficult challenges. Pol Arch Med Wewn. 2007; 117: 35-41.

Grochowiecki T, Szmidt J, Gałązka Z, et al. Usefulness of arterialized 16 
cephalic vein of forearm of previously thrombosed arteriovenous fistula for 
creating a new vascular access for hemodialysis in patients with renal al-
lograft insufficiency. Transplant Proc. 2000; 32: 1375-1376.

Weyde W, Letachowicz W, Krajewska M, et al. Arteriovenous fistula 17 
reconstruction in patients with kidney allograft failure. Clin Transplant. 2008; 
22: 185-190.

Pascual J, Martins J, Bouarich H, et al. Sudden death after arterio-18 
venous fistula ligation in a renal transplant patient. Ann Vasc Surg. 2008; 
22: 134-135.



POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ  2012; 122 (7-8)352

Adres do korespondencji:
dr med. Jerzy Głowiński, 
Klinika Chirurgii Naczyń 
i Transplantacji, Uniwersytet 
Medyczny w Białymstoku, 
ul. M. Skłodowskiej‑Curie 24a,  
15-276 Białystok,   
tel.: 85‑746‑82‑76,  
fax: 85-746‑88‑96,  
e‑mail: jerzy.glowinski@wp.pl
Praca wpłynęła: 02.04.2012.
Przyjęta do druku: 25.06.2012.
Publikacja online: 28.06.2012.
Nie zgłoszono sprzeczności 
interesów.
Pol Arch Med Wewn. 2012; 
122 (7-8): 348-352
Copyright by Medycyna Praktyczna, 
Kraków 2012

Streszczenie

Wprowadzenie  Przetoka tętniczo‑żylna jest preferowanym dostępem do hemodializ. Wywołane przez 
nią zmiany w układzie krążenia mogą prowadzić do niewydolności serca. Na podstawie nielicznych badań 
wyciągnięto ogólne wnioski, że przetoka o dużym przepływie, powodująca objawową niewydolność 
serca powinna być poddana rekonstrukcji lub zamknięciu. Jednakże nadal nie jest jasne czy prawidłowa 
przetoka po udanym przeszczepie nerki powinna zostać poddana zamknięciu.
Cele  Celem badań była ocena wpływu przetoki na czynność serca u pacjentów po przeszczepie nerki.
Pacjenci i metody  Do badania włączono 18 pacjentów po przeszczepie nerki. Pięciu pacjentów przebyło 
operację zamknięcia przetoki z powodów estetycznych, 4 przetoki zakrzepły wkrótce po przeszczepie. 
Grupa 9 pacjentów z drożną przetoką została dobrana pod względem wieku i płci. Czynność serca oceniono 
badaniem przedmiotowym oraz echokardiograficznym.
Wyniki  Grupę badaną stanowiło 6 kobiet i 3 mężczyzn, w wieku 32–64 lat, z 6 przetokami na przedra-
mieniu i 3 na ramieniu, z poziomem hemoglobiny w zakresie 6.95–9.63 mmol/l. Grupę kontrolą stanowiło 
6 kobiet i 3 mężczyzn, w wieku 38–66 lat, z 5 przetokami na przedramieniu, z poziomem hemoglobiny 
w zakresie 7.32–9.25 mmol/l. Kontrolne badanie echokardiograficzne zostało wykonane u wszystkich 
pacjentów 3 miesiące po zamknięciu przetoki i nie wykazało istotnych różnic w stosunku do badania 
wyjściowego.
Wnioski  Podwiązanie przetoki, przeprowadzone u stabilnego biorcy nerki nie wykazuje korzystnego 
wpływu na czynność serca w krótkiej obserwacji. Podjęcie decyzji o zamknięciu przetoki powinno być 
ostrożne i wyważone, ponieważ wytworzenie nowego dostępu naczyniowego może być bardzo trudne 
i nie zawsze możliwe.
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