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Case Report

High-output cardiac failure secondary to a large arteriovenous fistula:
a persistent threat to the dialysis and kidney transplant patient
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Abstract
High-output cardiac failure secondary to a surgically con-
structed arteriovenous fistula (AVF) is a rare entity that
is usually under-diagnosed in the dialysis population. We
herein present a case of a 35-year-old female who was di-
agnosed with high-output cardiac failure secondary to an
AVF and later managed with surgical division of the fistula.
Risk factors associated with this entity are discussed, and
preventive screening strategies are recommended.
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Introduction

In view of the increase in the patient population with end-
stage renal disease and the scarcity in available kidney
donors, haemodialysis continues to be the primary therapy
for the majority of patients with renal failure. Primary (au-
togenous) arteriovenous fistulas (AVFs) remain the access
of choice for long-term haemodialysis patients. It is well
established that AVFs carry a high risk of thrombosis and
infection [1]. However, other complications including the
steal syndrome and high-output cardiac failure are less en-
countered [1]. High-output cardiac failure usually develops
in the presence of an elevated cardiac index (CI) and associ-
ated symptoms of dyspnoea, orthopnoea, paroxysmal noc-
turnal dyspnoea and oedema [2]. We herein present a case
of high-output cardiac failure secondary to an autogenous
AVF that completely resolved after surgical management
of the vascular defect.
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Case

The patient is a 35-year-old female, a known hyperten-
sive, with a long-standing history of renal failure sec-
ondary to reflux nephropathy. An attempt at kidney trans-
plantation 9 years prior to presentation failed due to graft
rejection. The patient was maintained on haemodialysis
therapy through a right upper extremity brachiocephalic
AVF that was constructed 2 years prior to presentation, and
a second attempt at renal transplantation was carried out
6 months ago. She presented to our care for investigation of
bilateral lower extremity oedema. The patient complained
of dyspnoea, both at rest and with exertion, paroxysmal
nocturnal dyspnoea and orthopnoea. She was also unable
to go about doing her daily activities. On physical exami-
nation, she was orthopnoeic and had to be supported with
two pillows. Jugular venous distension was noted, and bi-
lateral basilar crackles were evident on lung auscultation.
Examination of the right upper extremity AVF revealed the
presence of a severely dilated and ectatic brachiocephalic
fistula with exaggerated bruit and thrill. The patient also
had peripheral oedema involving both lower extremities.
Compression of the AVF exaggerated the patient’s dysp-
noea. The diagnosis of high-output cardiac failure was en-
tertained, and the patient was admitted to the hospital for
further workup and management.

Echocardiography showed a mildly dilated left ventricle
with a left ventricular diastolic dimension of 5.9 cm (nor-
mal range: 3.7–5.5 cm) and moderate dilatation of the left
atrium. There was evidence of severe mitral regurgitation,
and the ejection fraction was estimated at 55–59%. Her
pulmonary artery pressure was estimated to be 55 mmHg.
Peripheral arterial duplex scan revealed the presence of
a huge AVF between the right cephalic vein and brachial
artery, with an intra-fistula flow rate calculated at 3.6 l/min.
After stabilizing the patient in the coronary care unit and
under strict monitoring, she was transferred to the operat-
ing room. The patient underwent resection of an aneurismal
right brachiocephalic AVF, and a vein patch repair of the
brachial artery (Figure 1). On induction, her cardiac output
was 15.91 l/min, that dropped to 8.61 l/min following a
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Fig. 1. Intraoperative image of the aneurismal arteriovenous fistula
clamped prior to division.

surgical repair as evident through perioperative monitoring
of the pulmonary artery catheter. Post-operatively, the pa-
tient was observed in the coronary care unit for 2 days and
then transferred to a regular floor before discharge. Her clin-
ical status improved markedly with gradual disappearance
of her symptoms. Her exercise tolerance increased, and the
lower extremity oedema resolved with the use of diuretics.
A follow-up after 1 month revealed marked improvement
in the patient’s status with no evidence of recurrence of
symptoms.

Discussion

When compared to fistulas constructed using a prosthetic
material, autogenous AVFs have superior longevity and
fewer complications [1]. However, high-output cardiac fail-
ure secondary to the AVF remains a rare, yet dreadful,
complication attributed to autogenous AVFs that undergo
dilation of the inflow and outflow vessels resulting in large
increases in flow [1]. Several factors have been associated
with an increased risk of fistula-induced high-output car-
diac failure, and these include location of the AVF (prox-
imal more than distal), male sex, upper arm fistula in the
same arm as a previously functioning lower arm fistula and
baseline heart disease [3]. Accordingly, only the location of
the AVF in our patient presents an associated risk factor.

Several studies have investigated the cut-off fistula ac-
cess flow that is associated with a higher risk of high-
output cardiac failure, with results ranging between 1.5 and
2.0 l/min [2,4]. Nevertheless, congestive heart failure has

been described in patients with fistula flows ranging be-
tween 0.6 and 6.5 l/min [5]. Thus, it may be interpreted
that cardiac failure is not only dependent on fistula flow
but is also a function of myocardial reserve, as patients
with adequate myocardial reserve can tolerate the increase
in the haemodynamic load initiated with the presence of
an AVF [5]. The haemodynamic load has been attributed to
the chronic activation of the renin–angiotensin–aldosterone
system and the recruitment of small increments of blood
from several body stores such as the liver, spleen and
splanchnic circulation [3]. The haemodynamic load may
also result in an irreversible depression in the function of
the left ventricle; consideration, hence, remains vital when
attempting to close the fistula as early, post-operative sud-
den cardiac collapse and death has been previously reported
[6]. Hence, patients with intrinsic cardiac disease seem to
be at a higher risk of developing high-output cardiac failure
in view of superimposed demands [7]. In our patient, only
a previous diagnosis of hypertension was present.

In conclusion, we have described a case of high-output
cardiac failure secondary to a surgically constructed auto-
genous AVF. Although this complication is rare, several risk
factors have been described. Early recognition and manage-
ment are important to avoid irreversible myocardial dam-
age. Moreover, developing standardized screening criteria
through large-scale studies would help control the morbid-
ity and mortality associated with this complication in the
already sick patient population.
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