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WHAT WE LEARNED FROM THIS CASE

- Atrial arrhythmias are common in patients with left
ventricular assist devices (LVADs).

- Restoration of sinus rhythm can improve quality of life
and optimize the hemodynamics and functionality of
LVADs.

- Catheter ablation is safe and effective in patients with
LVADs and typical atrial flutter.
Introduction
An increasing number of patients with advanced heart failure
are having left ventricular assistance devices (LVADs) im-
planted as destination therapy. Atrial arrhythmias are
common in patients with LVADs and are associated with
increased mortality rates.1 There are limited data regarding
optimal management strategies in patients with LVADs and
atrial arrhythmias. Herein, we present the case of a patient
with LVAD and atrial flutter who underwent catheter abla-
tion and reflect on the outcomes of the ablation procedure.
Case Report
A 79-year-old male patient with chemotherapy-induced severe
non-ischemic cardiomyopathy underwent a HeartMate 3
LVAD (Abbott) implantation as destination therapy. Other
medical history was notable for ventricular tachycardia and
appropriate implantable cardioverter-defibrillator shocks, hy-
pertension, and paroxysmal atrial fibrillation. At the time of
LVAD implantation, he underwent pulmonary vein isolation
using radiofrequency ablation and left atrial appendage exclu-
sion with an AtriClip device (40 mm; AtriCure). Twenty
months later, he developed symptomatic atrial flutter manifest-
ing as marked impairment in exertional capacity and quality of
life correlating with increased burden of atrial arrhythmias on
his implantable cardioverter-defibrillator device interrogations
in addition to reduced LVAD pump flow to 2.3–2.8 L/min.
He was loaded with amiodarone and was successfully cardio-
verted with symptom resolution and improvement in LVAD
pump flow to 3.1–3.2 L/min. A month later, the patient had
recurrent symptomatic atrial arrhythmias, despite being on
amiodarone. As such, he was referred for catheter ablation.

On preablation cardiac workup, device interrogation
showed a 96.4% burden of atrial flutter with ventricular rates
KEYWORDS Atrial flutter; Atrial fibrillation; Catheter ablation; Hemody-
namics; Left ventricular assist device (Heart Rhythm O2 2024;5:421–423)

Address reprint requests and correspondence: Dr Fatima M. Ezzeddine,
Mayo Clinic, 200 First Street SW, Rochester, MN 55905, USA. E-mail
address: ezzeddine.fatima@mayo.edu.

2666-5018/© 2024 Heart Rhythm Society. Published by Elsevier Inc. This is an ope
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0
ranging between 70 and 110 beats/min. Surface electrocar-
diogram showed a regular rhythm with variable atrioventric-
ular (AV) conduction (Figure 1A). The ventricular rate was
78 beats/min. P-wave morphology was positive in lead V1
and biphasic in the inferior leads with an initial negative
deflection followed by a positive deflection. After discussion
of management options, the patient elected to proceed with
atrial flutter ablation alone. He did not wish to undergo left
atrial ablation unless the critical isthmus for the atrial flutter
was felt to be left-sided.

The patient presented to the electrophysiology laboratory
in his clinical flutter. The coronary sinus catheter showed a
cycle length of 340 ms with proximal-to-distal activation.
Electroanatomic mapping of the right atrium was done using
a multielectrode catheter, OctaRay (CARTO system version
7.2; Biosense Webster). Activation mapping of the right
atrium was suggestive of a counterclockwise cavotricuspid
isthmus–dependent flutter, which was confirmed with
entrainment maneuvers (Figure 1B). A subeustachian cavo-
tricuspid isthmus line of ablation was performed, anchoring
the tricuspid valve annulus to the inferior vena cava. The
flutter terminated during ablation (Figure 1C). Bidirectional
block across the line was confirmed using differential pacing.
Immediately following restoration of sinus rhythm, the
LVAD pump flow increased from 2.6 to 3 L/min. Postabla-
tion, the patient had dramatic symptomatic improvement.
Several months later, device interrogation showed no evi-
dence of atrial arrhythmias, off antiarrhythmic drug therapy.
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Figure 1 A: Surface 12 lead electrocardiogram (with low-pass filter set at 40 Hz) showing atrial flutter with variable atrioventricular conduction. The black
arrows highlight the flutter waves. B: A 3-dimensional electroanatomic propagation map (CARTO system) of the right atrium showing typical atrial flutter,
confirmed with entrainment maneuvers. Note the counterclockwise activation pattern around the tricuspid annulus (TA). C: Intracardiac electrograms showing
tachycardia termination during ablation (white arrow) with restoration of sinus rhythm. IVC 5 inferior vena cava; LAO 5 left anterior oblique; RAO 5 right
anterior oblique; SVC 5 superior vena cava.
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Discussion
Asmore patients receive LVADs as destination therapy, opti-
mization of their device hemodynamics becomes paramount.
Furthermore, due to the high rates of morbidity and mortality,
optimization of quality of life is also important in these pa-
tients.2 Atrial arrhythmias are common in patients with
LVADs and can affect both LVAD hemodynamics and qual-
ity of life. Atrial arrhythmias contribute to worsening pump
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failure due to several reasons, including loss of atrial contrac-
tility and loss of AV synchrony. In the presence of right ven-
tricular dysfunction or failure, they are also much less
hemodynamically tolerated.

Management of atrial arrhythmias in patients with LVADs
is complex and should be individualized.1 This case demon-
strates successful restoration of sinus rhythm and AV syn-
chrony via catheter ablation in a patient with LVAD and
typical atrial flutter, which translated into symptomatic
improvement and improvement in the LVAD hemody-
namics. This is important, as maintenance of appropriate he-
modynamic output of ventricular assistance devices has been
shown to significantly lower rates of hospital readmission
and heart failure exacerbation.3

There is a paucity of data comparingoptions for rhythmcon-
trol in patients with LVADs and atrial arrhythmias. In patients
withLVADsand typical atrialflutter, catheter ablationhas been
shown tobe safe and effective,4 similar toour case.On the other
hand, in patientswithLVADs and atrialfibrillation, the data are
limited, and the concern about iatrogenic atrial septal defects
compromising hemodynamics should be approached with
caution. In a large retrospective study including patients with
LVADs and atrial arrhythmias by Noll and colleagues,5 atrial
arrhythmias were not associated with increased mortality,
thromboembolism, or bleeding, and among patients with
paroxysmal or persistent atrialfibrillation, rhythmcontrolmea-
sures were not associated with improved outcomes. However,
it is worth noting that nearly all patients with atrial fibrillation
included in the study were treated with antiarrhythmic drugs,
and none of them had catheter ablation.
Conclusion
This case demonstrates successful restoration of sinus rhythm
and AV synchrony in a patient with LVAD and typical atrial
flutter using catheter ablation with immediate improvement
in LVAD hemodynamics post-ablation. The long-term out-
comes of rhythm control in patients with LVADs and atrial
arrhythmias remain unknown.
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