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1  |  INTRODUCTION

Despite the fact that current prevalence of heart failure 
(HF) worldwide does not exceed 1% of general population, 
the incidence of this condition dramatically changes in 
patients with end- stage renal disease (ESRD).1 According 
to Kottgen et al.,2 ESRD is accompanied by HF in up to 
21% of cases. The global hemodialysis (HD) population is 
rapidly growing and arteriovenous fistula (AVF) remain 
the gold standard vascular access for dialysis.3 We report 
a case of a patient with AVF- related HF, and a review of 
the main hemodynamic changes after AVF formation and 
ligation procedures.

2  |  CASE PRESENTATION

A 31- year- old woman developed ESRD due to diabetic ne-
phropathy. A left brachiocephalic AVF was created and 
shortly after fistula maturation, HD was initiated.

One year later, the patient was referred to our clinic for 
general evaluation before renal transplantation. However, 
she complained of tachycardia, dyspnea on exercise, and 
general weakness. These symptoms progressed during the 
last 3 months. Ultrasound investigation revealed increase 

of the mean volume flow from 1300 to 2200 ml/min in 
6  months period. Cardiovascular instability during dial-
ysis was not seen. However, episodes of hypertension at 
the end of the session were observed. Upon cardiologic 
evaluation, high levels of BNP (4054.4 ng/L) and NT pro 
– BNP (>100,000 ng/L) were found. According to echo-
cardiography, all parts of the heart were dilated, signs of 
left ventricular diastolic and systolic dysfunction were ob-
served, and moderate increase in pulmonary artery pres-
sures was recorded (Table 1). Although dobutamine stress 
test was negative, it showed severely damaged systolic 
function upon rest. The patient was assigned to NYHA III 
functional class according to the performance on spiroer-
gometry. Factors such as chronotropic failure (heart rate 
increased to 100 beats per minute), left ventricular failure, 
anemia (hemoglobin 110 g/L) and aneurysmal dilatation 
of AVF were responsible for that.

We made the decision to liquidate AVF. AVF ligation 
surgery was successful, the patient was shortly discharged 
(Figure 1). Tunneled central venous catheter was inserted 
to ensure vascular access for HD.

Upon control visit, 1 month later, the obtained echocar-
diography results showed improvement, compared with 
initial investigation (Table  1). The patient was listed on 
the transplant waitlist and transplanted after 12 months.
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Abstract
The population of patients with end- stage renal disease is rapidly growing and 
hemodialysis remains the most common treatment option. We present a case of a 
young patient with arteriovenous fistula (AVF)- related heart failure, and a review 
of the main hemodynamic changes after AVF formation and ligation procedures.
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3  |  DISCUSSION

The risk of worsened cardiac decompensation in patients 
with ESRD after the formation of AVF has been discussed 
in previous studies.4,5 However, de novo developed HF 
after HD via AVF access is less common in clinical prac-
tise. We discuss a case of a young patient who did not 
show any signs of cardiac decompensation before kidney 
replacement therapy. Nevertheless, shortly after the start 
of HD, typical symptoms of HF emerged. Cardiac evalu-
ation revealed high level of BNP and NT- proBNP, which 
are prognostic markers of HF in patients with ESRD.6,7 
Furthermore, echocardiographic evaluation revealed LV 
hypertrophy, reduced LVEF. Zanib et al.8 observed the 
frequency of LV hypertrophy among HD patients based 

on Framingham, Sokolow- Lyon and Cornell criteria and 
the results showed the incidence rate of 40%, 32% and 25% 
respectively. Kuwahara et al.9 findings suggest that type 
II diabetes has a significant impact for LV dysfunction 
and thus causes HF in pre- dialysis patients. In our case, 
the patient developed ESRD due to diabetic nephropathy. 
However, no symptoms of HF pre- dialysis were noted. 
After comprehensive clinical examination, the decision 
to ligate the AVF was made to prevent further complica-
tions related to dialysis. One month after successful sur-
gery, control echocardiography was performed showing 
the improvement in LV parameters compared with initial 
investigation (Table 1).

4  |  CONCLUSION

Newly formed AVF causes significant hemodynamic al-
terations among HD patients. These patients already have 
structural and functional heart and circulatory system 
changes because of uremia, anemia, hyperphosphatemia, 
and volume overload. Therefore, a decision for vascular 
access, as well as dialysis modality, must be individualized.
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Measurement
Before arteriovenous 
fistula (AVF) closure

After AVF 
closure

LV EF (%) 25 34

LV end- diastolic diameter (cm) 5.5 5

LV end- systolic diameter (cm) 4.8 4.3

E/A 3.47 1.53

LVMI (g/m2) 142 138

LV length × Width (cm) 6.6 × 4.7 6.7 × 4.7

PA pressure (mmHg) 51 43

RV length × Width (cm) 6 × 3 6.0 × 3.9

Abbreviations: E/A, peak velocity in early/late diastole; LV EF, left ventricular ejection fraction; LV, left 
ventricular; LVMI, left ventricular mass index; PA, pulmonary artery; RV, right ventricular.

T A B L E  1  Echocardiogram 
parameters before and after the ligation of 
aneurysmal fistula

F I G U R E  1  Left brachiocephalic arteriovenous fistula before 
(upper photo) and during (lower photo) surgery
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