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Abstract

Myocardial infarction (MI) is a recognized cause of left ventricular (LV) aneurysms, however, on rare
occasions, they may be produced by radiofrequency ablation (RFA) therapy [1]. Cardiac arrhythmias, such as
premature ventricular contractions (PVCs), are commonly treated with RFA. Generally, RFA is considered a
safe and effective intervention, but complications can occur, including myocardial damage leading to the

development of aneurysms

Keywords: pulsed field ablation system; radiofrequency ablation; steam pop; left bundle branch block; left

ventricular aneurysm

Introduction

Myocardial infarction (M) is a recognized cause of left ventricular (LV)
aneurysms, however, on rare occasions, they may be produced by
radiofrequency ablation (RFA) therapy [1]. Cardiac arrhythmias, such as
premature ventricular contractions (PVCs), are commonly treated with RFA.
Generally, RFA is considered a safe and effective intervention, but
complications can occur, including myocardial damage leading to the
development of aneurysms [1]. To our knowledge, this phenomenon is
underreported, necessitating more literature to support the development of
proper protocol surrounding this complication. Due to the above
complications, pulse field ablation (PFA) is a promising alternative approach
to RFA, and to our knowledge, is underreported.
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Case Report

We present a 60-year-old female patient with a chronic history of
hypertension and frequent premature ventricular contractions (PVCs) at rest
alongside an 18% PVC burden, and isolated PVCs confirmed by
echocardiogram (see Figure 1). The patient was referred to electrophysiology
for consultation regarding PVC ablation. During the procedure, a PVC
originating from the lateral aspect of the lateral papillary muscle was
identified.
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Figure 1. Initial electrocardiogram (ECG) Pre-Ablation Procedure - Reading: sinus rhythm with occasional premature ventricular complexes with new PVC

A transseptal catheterization was performed to approach the lateral papillary
muscle from the lateral side due to PVVC origination. 3D mapping was done
using the Abbott system. An 8 French sheath was placed in the right common
femoral artery and 7, 8, and 10 French sheaths were placed in the right
common femoral vein. A deflectable decapolar catheter was positioned in
the coronary sinus and a bidirectional tactic cath was utilized for catheter
ablation. The patient had frequent PVCs in the laboratory on the date of her
ablation which presented as dominant R waves in lead V1. They were
negative in leads I1, 111, and aVF. Lead | was isoelectric to slightly negative.
Catheter ablation was performed using the bidirectional TacticCath ablation

catheter with power settings set at 40 to 42 W and contact force was targeted
at 10 to 20 g. Total ablation time was 8 minutes and we originally attempted
ablation from the medial side using retrograde aortic approach, however,
even though the PVCs were suppressed, they came back during the waiting
period. We then performed transseptal catheterization and approached the
papillary muscle from the lateral aspect which was successful. During
follow-up, the patient presented with bilateral ocular migraines and vision
issues not previously reported. Investigation revealed the presence of a left
bundle branch block (LBBB), which was not observed before the ablation
(see Figure 2 in comparison to Figure 1).
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Figure 2. Follow-up ECG Reading: sinus rhythm with short PR, Left bundle branch block, abnormal ECG when compared with ECG #2

A post-event monitor confirmed the bundle branch block. Subsequent post-ablation echocardiography revealed the presence of an acquired posterolateral left

ventricular aneurysm in the inferior wall, measuring 2.9 x 2.1 cm with a narrow neck diameter of 5.2 mm.

Auctores Publishing LLC — Volume 6(3)-124 www.auctoresonline.org
ISSN: 2692-9562

Page 2 of 5



J. Clinical Otorhinolaryngology

SCRIPPS
X5-1¢c
T4Hz
16cm

Copy rights@ Joshua Elmore.

TISOB MI13

M3

CT Cardiac: Post-Ablation Procedure - large inferior ventricular wall pseudoanauerysm measuring

2.9 x 2.1 cm, with a narrow neck diameter of 5.2 mm.

However, the echocardiogram conducted before the ablation showed no
evidence of an aneurysm. The patient underwent cardiothoracic surgery for
resection of the inferior wall left ventricular aneurysm, hematoma
evacuation, and patch repair using a two-layer patch of bovine pericardium
and Gelweave graft.

Methods

The patient was selected based on the uniqueness of the clinical presentation,
rarity of the condition, and educational value. This case report was conducted
in compliance with the ethical principles outlined in the Scripps Memorial
Hospital guidelines and the patient's informed consent was obtained prior to
the publication of this case report. Patient identifying information has been
de-identified to ensure confidentiality. As this case report does not involve a
human clinical trial, we did not seek consultation from an IRB affiliate.
Nonetheless, we adhered closely to the guidelines set forth by HIPAA,
ensuring strict compliance and patient confidentiality. Relevant articles were
identified through searches of electronic databases (e.g., PubMed, Embase)
using keywords such as pulsed field ablation (PFA) system, hypertension,
premature ventricular contractions, PVC ablation, left bundle branch block
(LBBB), acquired left ventricular aneurysm, and cardiothoracic surgery. The
literature review was used to provide context, compare our findings with
previous reports, and support our discussion and conclusions. The case report
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aims to contribute to the medical literature by documenting a rare or unusual
presentation, treatment modality, or outcome.

Discussion

Premature ventricular complexes (PVVCs) are common with the incidence of
PVCs possibly increasing the risk of heart failure and mortality [1].
Markedly, successful catheter ablation of PVCs has been shown to restore
some systolic dysfunction, signifying a fundamental relationship [2].
Medical treatment and catheter ablation are considered primary therapeutic
options in patients with symptomatic PVCs or a reduced left ventricular
ejection fraction [1,2].

Radiofrequency (RF) catheter ablation brings primary risks and may not be
necessary unless the patient presents with symptoms, nonetheless, when
employed, it is highly effective at eliminating PVCs. Although rare, one of
these risks is the possibility of left ventricular aneurysm development which
most likely occurred during our patient’s ablation procedure as depicted by
given imaging modalities. While myocardial infarction is the most traditional
cause of left ventricular (LV) aneurysm development, it is imperative to
consider other common etiologies, which is demonstrated by our case. The
term "aneurysm" describes the bulging or outpouching of a weakened muscle
wall, and in the case of ventricular aneurysm, it occurs due to the natural
course of a full-thickness infarct being replaced by fibrous tissue [3]. Fibrous
tissue is noncontractile creating an outpouching that externally herniates
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during systole, resulting in the enlargement of an area of dyskinesia [3]. Left
ventricular pseudoaneurysms have a propensity to rupture and for that
reason, regardless of symptomatology, excision is necessary [3]. Given that
our patient's aneurysm was detected early following her ablation procedure,
it is reasonable to conclude that this was an acquired aneurysm resulting from
a "steam pop" complication that occurred during the procedure. During
radiofrequency (RF) ablation, a steam pop can occur as a potentially severe
complication which although rare, led to the development of a LV aneurysm
in our patient. The described complication results in localized tissue damage
due to the unwarranted heating of tissues which causes the tissues fluids to
boil and the vaporization of gases [4,5]. Nonetheless, a recently developed
pulsed field ablation (PFA) system shows promise as a potentially more
efficient and safer alternative. PFA utilizes a unique nonthermal ablation
technique capable of selectively targeting myocardial tissue which is unlike
alternative types of ablation energy sources and a novel therapy [6]. The PFA
method causes a disrupting in cell membranes, creating permanent nanoscale
pores using extremely rapid electrical pulses ranging from micro- to
nanoseconds [7,8,9,10]. Electroporation is the result which ultimately leads
to cell death [6]. Nevertheless, the maximum field strength for tissue necrosis
varies amongst different tissue types, with tissues such as the myocardium
having a lower propensity for dielectric cell membrane collapse when
paralleled to blood vessels and nerves [11,12,13]. With the intention of
minimizing the risk of harmful outcomes, the PFA method can be employed
to ablate myocardial tissue effectively and exclusively. The pulsed ablation
system is groundbreaking because it represents a new and innovative
approach to tissue ablation and the comparison between RF and PFA is
underreported. Ultimately, the goal is the potential utilization of pulsed
electrical fields in catheter ablation for ventricular arrhythmias to improve
safety and minimize collateral damage by exploring its application during
these types of procedures and similar ones. PFA therapy aims to target and
isolate specific characteristics of cardiac tissue for irreversible
electroporation, inducing cell death and durable lesions [3]. Lower damage
thresholds and selectively of PFA minimizes collateral injury to surrounding
tissues by affecting cardiac tissue only. System polarity, waveform shape,
and catheter design are all PFA parameters that can be customized for
treatment safety and efficacy optimization [3]. A recent study researching
single-shot pulmonary vein isolation (PVI) with the PFA system found that
the PFA PVI was achieved in 100% of cases, with a single-shot isolation rate
of 99.5% [14]. Another paper comparing the IMPULSE (NCT03700385),
PEFCAT (NCT03714178), and PEFCAT Il (NCT04170621) observed out
of 121 patients, 100% of pulmonary veins (PVs) achieved acute PVI using
PFA alone [6]. Both of the articles outlined above explain how employing a
"single-shot" PFA catheter for PV established meritorious durability and
satisfactory safety, complemented by a low rate of atrial arrhythmia
reappearance within one year. Subjects contributing to these studies
underwent follow-up evaluations at specific time points, including 30 days,
75 days (PEFCAT and PEFCAT Il studies), or 90 days (IMPULSE study),
as well as at 6 months and 12 months [6]. During these evaluations, it was
determined that in intermittent AF patients, PVI using either the flower or
basket PFA catheter was found to be a safe, effective, and durable treatment
option for patients with paroxysmal Atrial Fibrillation (AF) [6].
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Conclusion

This case highlights the rare occurrence of an acquired postolateral LV
aneurysm following RFA for PVCs. The patient’s development of a LBBB
and subsequent ocular migraines following the ablation procedure raised
concerns, leading to the discovery of the aneurysm. The prompt intervention
with cardiothoracic surgery for resection of the aneurysm and patch repair
demonstrates the importance of a timely diagnosis and management in such
cases.
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