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Incessant Malignant Ventricular Arrhythmia in a Patient with
Advanced Heart Failure: A Case Report
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Introduction

The occurrence of refractory ventricular arrhythmia
in patients with heart failure (HF) is a therapeutic
dilemma.' These patients, especially in the presence of
advanced disease, may experience multiple triggering
factors for ventricular arrhythmia, such as myocardial
fibrosis, ischemia, hydroelectrolytic disorders, ventricular
distention, the arrhythmogenic potential of drugs, and the
underlying disease itself.'*> Conversely, sustained ventricular
arrhythmias cause hemodynamic compromise, resulting
in further ischemia and ventricular distension." This can
lead to a vicious cycle of hemodynamic worsening with an
increasingly arrhythmogenic myocardium." Usual treatment
consists of direct current (DC) cardioversion, antiarrhythmic
drugs, myocardial revascularization (when indicated), and
catheter ablation. However, invasive procedures are always
considered high risk in such cases. We report the case of
a patient with incessant ventricular arrhythmia resistant to
several types of treatment.

Case Report

A 53-year-old male patient was transferred to our
hospital due to an episode of sustained ventricular
tachycardia (VT) that had occurred 48 hours earlier and
was initially treated in other hospital. The patient had been
on the heart transplant waiting list for 2 years due to the
presence of idiopathic dilated cardiomyopathy with a left
ventricular ejection fraction (LVEF) of 26%. He underwent
VT ablation 5 years ago and cardiac resynchronization
therapy (CRT) device implantation 3 years ago. There was
also a history of chronic atrial fibrillation (anticoagulated),
hypertension, depression, and hypothyroidism. Before
the event, the patient was in New York Heart Association
(NYHA) functional class II. Immediately after admission, he
had another episode of sustained VT with hemodynamic
instability and underwent DC cardioversion. After the
episode, the patient developed signs of low cardiac output
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and was started on dobutamine, sodium nitroprusside, and
intravenous amiodarone. Electronic evaluation of the CRT
device showed several episodes of sustained VT in the last
24 hours. Hydroelectrolytic disorders were also recognized
and immediately corrected. Increased free T4 (2.04 ng/dL,
reference value: 0.89-1.76 ng/dL) and normal thyrotropin
levels were also identified. Amiodarone-induced thyroiditis
was suspected and empirical treatment with corticosteroids
was started. However, a new episode of sustained VT
requiring DC cardioversion occurred in the next morning.
During the afternoon, the patient had an episode of cardiac
arrest with polymorphic VT rhythm (torsades de pointes)
and underwent electrical defibrillation. Electrocardiogram
showed a prolonged QT interval, thus the infused
dobutamine dose was reduced and amiodarone infusion
was changed to lidocaine. The patient had another episode
of sustained VT requiring DC cardioversion on the following
day, and amiodarone infusion was subsequently reinstated.
An episode of supraventricular tachycardia occurred on
the same day and rapidly progressed to acute pulmonary
edema. Due to refractory ventricular arrhythmias and acute
decompensated HF, the patient underwent intra-aortic
balloon pumping (IABP) implantation on the following
day (day 4 of hospitalization). After IABP, the patient was
weaned off dobutamine and there was no recurrence of
ventricular arrhythmias. However, the patient developed
nosocomial pneumonia and required antibiotic therapy
for 14 days (piperacillin-tazobactam, meropenem, and
teicoplanin). Because the patient was dependent on
mechanical circulatory support and the possibility of further
VT ablation was excluded, his status on the transplant
waiting list was reactivated and updated to urgent. On day
63 after IABP without arrhythmia recurrence, the patient
underwent a heart transplant.

Discussion

The case described here shows the multifactorial
mechanism of ventricular arrhythmia genesis in a patient
with advanced HF. In addition to the arrhythmogenic
substrate (idiopathic dilated cardiomyopathy which
needed previous ablation), hydroelectrolytic disorders and
amiodarone-induced thyroidopathy may have contributed
to the onset of the condition. This leads to the vicious
cycle of hemodynamic deterioration with perpetuation
of the arrhythmic condition. The difficulty in clinical
management is also evident: inotropic agents have the
potential for hemodynamic stabilization at the expense of a
proarrhythmic effect. Conversely, the occurrence of torsades
de pointes due to QT prolongation exemplifies a known fact
that antiarrhythmic agents may also cause proarrhythmic
effects, although by different mechanisms. This issue was
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resolved by using mechanical circulatory support through
IABP for hemodynamic stabilization and ventricular
arrhythmia control. IABP also allowed for dobutamine
weaning, resulting in the removal of a proarrhythmic factor.

Some case reports and series describing the use of
IABP with the primary objective of controlling ventricular
arrhythmias have been published."*7 In one of the first
cases described, IABP was able to control ventricular
arrhythmias in the setting of post-infarction in a patient
who received more than 120 electrical cardioversions.”
Other reports have also demonstrated the use of IABP for
refractory ventricular arrhythmia control in patients without
coronary artery disease."*® In a case series of 12 patients,
IABP was effective in controlling ventricular arrhythmias
in 18 cases.! Of these, 5 underwent a heart transplant, 12
became stable and were weaned off IAB support, and 3
were refractory to IABP" One patient was diagnosed with
cardiac amyloidosis and associated systemic involvement
and was considered unsuitable for transplantation.” In
this study, coronary artery disease (acute and chronic)
was evident in 18 of 21 patients and all had ventricular
dysfunction, with a mean LVEF of 29%." Nineteen patients
were discharged from hospital and followed up for 25.7
months, with a survival rate of 95%."

Several mechanisms have been proposed to explain how
IABP helps to control ventricular arrhythmias."* The primary
mechanism is the increase in coronary perfusion by active
insufflation during diastole, which may reduce ischemia
as a precipitating factor in ventricular arrhythmia genesis.’
However, IABP may also be effective in patients with no
evidence of coronary artery disease.*° In such cases, the
support provided by IABP may allow sufficient time for anti-
arrhythmic drugs to work and interrupt the vicious cycle of
hemodynamic deterioration and arrhythmogenesis." Finally,
dilation and increased tension in the left ventricular wall
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have been shown to cause electrophysiological changes in
the myocardium, creating an arrhythmogenic substrate."*?
This may be a particularly important mechanism in patients
with advanced HF In this case, IABP acts directly by
reducing ventricular afterload, consequently decreasing
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The case described here emphasizes the complexity of
managing incessant ventricular arrhythmias in a patient with
advanced HF. It also shows the role of IABP in hemodynamic
stabilization, interruption of the cycle of progressive
arrhythmogenesis, and as a bridge to heart transplantation.
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