Case Report

A stable patient with a left
ventricular assist device was
admitted to the outpatient clinic
with ventricular fibrillation
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Introduction

A left ventricular assist device (LVAD) is used as a bridge
therapy for transplantation in patients with advanced heart fail-
ure. Moreover, it can be used as a destination therapy for
patients who are ineligible for heart transplantation (elevated
pulmonary vascular resistance, cachexia, and renal insufficien-
cy) or in the absence of appropriate donors. The use of such
devices has become more popular recently owing to the
increasing number of patients with medical treatment-refracto-
ry end-stage heart failure. Ventricular arrhythmias (VAs) are one
of the most critical complications that develop in patients with
LVAD. VAs are common in the first 30 days of LVAD implantation
(1, 2). Although it has been reported that arrhythmias are gener-
ally well tolerated by patients with LVAD, their effects on mortal-
ity are still controversial. However, a general consensus states
that VAs are the predictors of mortality in patients with LVAD
(1-3).

Case Report

A 57-year-old male patient with a diagnosis of nonischemic
dilated cardiomyopathy had a heart transplantation planned in
2012, and an LVAD (HeartMate Il; Thoratec Corp., Pleasanton,
California, United States of America) was implanted in the
patient. The patient was admitted to our hospital outpatient
clinic for routine control. He stated that he had not been able to
check his peripheral pulse and measure his blood pressure (BP)
with a BP monitor for the last month. During his physical exami-
nation, auscultation revealed no heart sounds, peripheral pulses
were not palpable, BP was unmeasurable with a sphygmoma-
nometer, and fine crackles were audible during late inspiration
at the base of both the lungs. Neurological examination was
normal. Rhythm monitoring and 12-lead electrocardiography
revealed ventricular fibrillation (VF) as the cause of the sus-
tained rhythm of the heart (Fig. 1a, 1b). Myocardial contraction
was absent on echocardiography, and intense spontaneous
echo contrast (SEC) was prominent in all chambers of the heart
(Fig. 2a, 2b). The patient did not have an intracardiac cardio-
verter defibrillator and was admitted to the intensive care unit
for electrical cardioversion. An intravenous bolus injection of
300 mg amiodarone in 100 mL of 5% glucose was administered
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Figure 1. (a, b) Electrocardiogram and monitor recording of the patient

over 20 minutes. Effective anticoagulation with an international
normalized ratio of 2.9 necessitated no additional antithrombotic
therapy before the procedure. After the failure of the first bipha-
sic direct current (DC) shock with 200 J following intravenous
sedation, the second attempt with 270 J restored the sinus
rhythm successfully. After cardioversion, the patient’s systolic
BP was 90 mm Hg and heart rate was 82 beats per minute. On
control echocardiography, the ejection fraction was 15% and all
cardiac chambers were found to be dilatated; the findings were
compatible with the left ventricular ejection fraction (LVEF) mea-
surement conducted on echocardiography 3 months ago.

Discussion

Approximately 20% of patients with LVAD experience VAs,
mostly ventricular fibrillation, after LVAD implantation (3). A his-
tory of preimplant VAs, atrial fibrillation, prior cardiac surgery,
and nonischemic cardiomyopathy; heart failure duration prior to
LVAD (>12 months); advanced age; scarring at the cannula inser-
tion sites; pump suction rates; and electrolyte disturbances
have been reported as the most common causes of arrhythmias
that develop after LVAD implantation (2, 4, 5). It has been report-
ed that VAs are more common in the early period of LVAD
implantation. In the literature, abnormal sinus rhythm owing to
VF has been reported in a limited number of patients with LVAD
during routine controls (6, 7). Such patients are generally admit-
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Figure 2. (a, b) Telecardiogram of the patient with LVAD, parasternal long axis echo
LVAD - left ventricular assist device

ted to hospital in the early period of VAs. Furthermore, in the
case reviews of Baldwin et al. (8), VF that does not cause hemo-
dynamic deterioration was reported in 6 patients. Among the 6
patients, three were diagnosed during their hospitalization
period, and the other three were admitted to hospital in the early
period of arrhythmia because of symptoms that occurred out-
side the hospital. In this study, it was reported that rhythm con-
trol was achieved by performing electrical DC cardioversion in
all patients in the early period. In addition, the center reported
that thrombus formation was observed in the aortic cusp and
carotid bulb in continuous-flow LVADs.

In this case, we described the approach to VF detected in a
patient with LVAD who complained of a lack of pulse and was
unable to measure BP with a BP monitor for approximately a
month without experiencing hemodynamic deterioration. The
most striking aspect of this case is that the patient experienced
VF for approximately a month and yet presented to the outpa-
tient unit in a stable condition.

Continuous-flow LVADs impose thrombosis risk owing to the
pump and other components in their structure. The risk of throm-
bus formation increases in case of inadequate anticoagulation,
infection, atrial fibrillation, prolonged VF, and hypercoagulation
(9-12). Pump dysfunction, hemolysis, embolism, paralysis, and
death may occur as a result of thrombosis (9-11). Therefore,
obtaining appropriate information regarding the anticoagulant
status of such patients before performing cardioversion is impor-
tant in order to provide additional anticoagulation if necessary
(13). Another complication observed in patients with prolonged
VFis anincrease in congestion findings owing to right ventricular
dysfunction and subsequent hemodynamic deterioration (12).

Therefore, rhythm control should be maintained in such patients
with electrical or medical treatment. Electrical cardioversion
must be performed in patients with unstable hemodynamics. In
patients with stable hemodynamics, electrical cardioversion can
be performed in addition to medical therapy if arrhythmia persists
after the elimination of volume replacement, electrolyte control,
or other underlying causes (14). Catheter ablation is considered
an appropriate approach, especially in case of a recurrence
despite optimal medical therapy.

Conclusion

VAs are common and life-threatening arrhythmias in patients
with end-stage heart failure. VAs are frequently encountered in
patients with LVAD implantation, especially in the early period.
LVADs help preserve hemodynamics in the early stages of VAs
by supporting left ventricular functions. However, prolonged and
delayed VAs may result in severe hemodynamic deterioration
and thrombotic complications in patients with LVAD. In such
cases, early rhythm control is important, especially in order to
reduce the risk of thrombosis and to protect right ventricular
functions. Therefore, during follow-up visits of patients with
LVAD, close rhythm analysis with continuous monitoring systems
such as implantable devices or smart watches and the evalua-
tion of the current anticoagulation status at every visit is consid-
ered the most appropriate approach.

Informed consent: Informed consent was obtained from the
patients for the publication of the case report and the accompanying
images.
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