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Catheter Ablation of Left Ventricular Summit Ectopies in Left 
Ventricular Noncompaction

Erdie Cruz Fadreguilan

Abstract

Left ventricular noncompaction (LVNC) is a rare disorder and the 
true prevalence is largely unknown. Its clinical presentation is highly 
variable from being asymptomatic to the presence of heart failure, 
thromboembolic events, arrhythmias, and even risk of sudden cardiac 
death. A 37-year-old woman presented with frequent and sympto-
matic premature ventricular complexes (PVCs) and reduced left ven-
tricular systolic function due to LVNC cardiomyopathy. The PVCs 
were refractory to medical therapy and the patient underwent suc-
cessful ablation of the left ventricular summit PVCs. There was no 
recurrence of the PVCs at 6 months follow-up. This case report adds 
to the growing evidence of the efficacy and safety of performing ra-
diofrequency ablation of ventricular arrhythmias (VAs) refractory to 
medical therapy in patients with LVNC. The different mechanisms of 
the VAs and therapeutic options are also reviewed.
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Introduction

Left ventricular noncompaction (LVNC), first described by 
Grant in 1926, was only classified as a primary genetic cardio-
myopathy by the American Heart Association in 2006 [1, 2]. It 
is characterized by the distinctive appearance of the left ven-
tricular myocardium with two distinct layers: a compact layer 
and a noncompact layer with prominent trabeculations and 
deep intertrabecular recesses (creating the “spongy” appear-
ance) predominantly involving the apical portion of the left 
ventricle (LV) chamber. These abnormalities result from arrest 
in the normal embryonic development of the myocardium in 
the first trimester. The European Society of Cardiology on the 
other hand does not consider LVNC as a cardiomyopathy, but 

as a phenotypic trait that can occur in isolation or in associa-
tion with other cardiac anomalies [3].

LVNC is a rare disorder. Although the true prevalence is 
largely unknown, a range of 0.014% to 1.3% has been report-
ed [4]. Its clinical expression is highly variable. Patients may 
present with no symptom or with frank heart failure, systemic 
thromboembolic events, arrhythmias, and even sudden death 
[5]. In this case report, a 37-year-old woman presented with 
LVNC associated with frequent, symptomatic premature ven-
tricular complexes (PVCs) and impaired LV systolic function 
who underwent successful radiofrequency catheter ablation.

Case Report

Investigations

The case is of a 37-year-old female overseas worker who 3 
years before admission started to experience intermittent pal-
pitation described as “skip beats” with no other associated 
symptoms. There was no family history of cardiac diseases 
and unexplained sudden death. The patient was evaluated in 
a hospital overseas and 24-h ambulatory electrocardiogram 
(ECG) showed isolated monomorphic PVCs (< 1% burden). 
Trans thoracic echocardiogram showed normal-sized LV but 
with global hypokinesia and depressed ejection fraction of 
35%. There was noncompaction in the apex. Cardiac magnetic 
resonance imaging (MRI) showed prominent left ventricular 
trabeculations from apex to base with 3:1 ratio of the noncom-
pacted to the compacted myocardium. This finding in the MRI 
is diagnostic as described by Petersen et al in 2005 that a ratio 
of greater than 2.3 during diastole has a sensitivity of 86% and 
specificity of 95% [6]. The LV systolic function was moderate-
ly to severely reduced. There was no thrombus seen and no late 
gadolinium enhancement was detected (Fig. 1). Coronary an-
giogram showed normal coronaries. The patient was started on 
bisoprolol at 5 mg and lisinopril 5 mg. She, however, remained 
to have palpitation. Repeat ambulatory ECG 10 months later 
showed PVC burden of 6%. The patient was advised insertion 
of implantable cardioverter-defibrillator (ICD) but refused.

Upon returning to her native country, the patient consulted 
a cardiologist and bisoprolol was shifted to amiodarone 200 
mg once a day because of persistent episodes of palpitation. 
Amiodarone relieved the palpitation; however, the patient de-
veloped generalized rashes which were attributed to an allergic 
reaction to the drug. Amiodarone was stopped and bisoprolol 
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5 mg was resumed. The patient was also started on spirono-
lactone 25 mg.

The patient still remained symptomatic and a year before 
admission, repeat ambulatory ECG showed PVC burden of 
24.5% despite maximum tolerated dose of bisoprolol. Repeat 
echocardiogram showed improvement of ejection fraction to 
48%. Due to the persistence of symptoms and high PVC bur-
den, the patient was again advised to undergo ICD insertion 
but again refused.

The patient sought alternative option for the frequent 
PVCs not responsive to the beta-blocker, thus she consulted 
with the author. There was premature beats on cardiac exami-
nation. The rest of the physical examination findings were un-
remarkable.

Diagnosis

The patient was diagnosed as ventricular arrhythmia (VA), 
LVNC cardiomyopathy.

Treatment

After thorough discussion of the patient’s condition and the 
benefits and risks of the procedure, the patient consented for 
radiofrequency catheter ablation. Beta-blocker was discon-
tinued for 5 half-lives. Baseline ECG showed sinus rhythm, 
complete left bundle branch block, and monomorphic PVCs 
in trigeminal pattern (Fig. 2). Endocardial mapping was per-
formed via retrograde transaortic approach. Detailed endocar-
dial electroanatomic mapping (activation and pace-mapping) 
was performed using a 3.5-mm irrigated-tip catheter (Smart-

touch ThermoCool, Biosense Webster Inc., Diamond Bar, CA) 
and CARTO 3 navigation system. Radiofrequency energy was 
delivered at the target site for ablation with power settings of 
up to 40 W, irrigation rate up to 30 mL/min and contact force 
of 10 - 20 g (Figs. 3 and 4). The PVCs disappeared within 
20 s of radiofrequency energy delivery which was continued 
for 180 s. There was no recurrence of the PVCs in the 30-
min monitoring period. The patient became asymptomatic and 
there was no PVC recorded in telemetry and the patient was 
discharged the following day. Bisoprolol at 5 mg once daily 
was resumed for the reduced ejection fraction.

Follow-up and outcomes

On follow-up, the patient remained asymptomatic with subjec-
tive improvement in effort tolerance. Six months after the ra-
diofrequency catheter ablation, repeat 24-h Holter showed si-
nus rhythm, complete left bundle branch block with no PVCs. 
Repeat 2D echocardiogram did not show further improvement 
in the ejection fraction (LV ejection fraction 46%) and patient 
was advised to consider angiotensin receptor-neprilysin inhibi-
tor (ARNI) in replacement of the lisinopril and addition of so-
dium glucose cotransporter 2 (SGLT2) inhibitor.

Discussion

VAs are one of the most common complications seen in pa-
tients with LVNC. In a series of 34 adult patients with LVNC 
followed up for a mean duration of 44 months, VAs were seen 
in 41%, and sudden death in 18%. Other complications were 
heart failure and thromboembolic events in 53% and 24%, 

Figure 1. Cardiac magnetic resonance imaging. The LV was dilated with two distinct myocardial layers: a compact layer and a 
noncompact layer with prominent trabeculations and deep intertrabecular recesses in the lateral wall from base to apex (arrow). 
The LV systolic function was moderately to severely depressed. LV: left ventricle.
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respectively [5]. The VAs in patients with LVNC have been 
demonstrated to have different origins and mechanisms. In 
a series of 42 patients with LVNC, three types of VAs were 

described: those that originated in ventricular outflow tracts, 
those related to Purkinje potentials, and those that originated 
in the usual regions of nonischemic cardiomyopathy [7]. In 

Figure 2. Baseline electrocardiogram. The rhythm was sinus with complete left bundle branch block. There were monomorphic 
premature ventricular complexes (right bundle branch block morphology, inferior axis, QS in lead I and aVL, QRS duration of 138 
ms) in bigeminal pattern.

Figure 3. Intracardiac electrogram. The earliest local activation time was recorded in the LV summit. The electrogram in the 
successful site was preceded by a small presystolic potential by 20 ms (arrow). Aortic valve closure (VC) artifacts were also 
recorded. LV: left ventricle.
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VAs that originated in ventricular outflow tracts (LV outflow 
tract, left coronary cusp, and LV summit), the presentation of 
PVCs was more frequent than ventricular tachycardia (VT) 
and was mostly seen in patients with associated reduced LV 
systolic function. The pathophysiology of this type of VAs re-
mains unclear given the apparent absence of noncompaction in 
these areas. One hypothesis is the presence of subendocardial 
fibrosis not confined to the noncompacted segments in these 
patients [4]. It can also be postulated that these VAs originat-
ing from areas outside of noncompacted areas are independent 
(e.g., idiopathic VAs) and just coincidental with the presence 
of isolated LVNC.

The second type was Purkinje-related VA which was de-
fined by mapping or by the presence of Purkinje potentials in 
regions where ablation was successful. This type was seen most 
frequently in the group with isolated LVNC. Direct involvement 
of the fascicular system is postulated to be the origin of these 
arrhythmias. The third type of VAs that originated from areas 
of scar with similar patterns to nonischemic cardiomyopathies, 
predominantly involved the mid inferior septum and basal an-
terolateral segments. The arrhythmias in these cases could be 
thought to be associated to the myocardium involved in the non-
compaction particularly in the late phases of the disease.

The patient in this case report presented with symptomatic 
PVCs from the LV summit associated with depressed LV sys-
tolic similar to the first group of patients reported in the series 
by Munoz et al. Cardiac MRI did not show noncompaction or 
late gadolinium enhancement in the area.

Limited data exist in the medical and interventional ther-
apies for VAs associated with LVNC. Antiarrhythmic drugs, 
most commonly with beta-blockers, are deemed reasonable. 
Class III agents, with the exception of amiodarone, are limited 
by the presence of associated LV dysfunction [8]. ICD implan-
tation is recommended in individuals with LVNC and evidence 

of ventricular tachyarrhythmias associated with syncope or 
resuscitated sudden death if meaningful survival greater than 
1 year is expected. In patients with an LVNC cardiomyopathy 
phenotype based on cardiac MRI or echocardiography, im-
plantation of an ICD for primary prevention of sudden cardiac 
death is considered to follow dilated cardiomyopathy/hypoki-
netic non-dilated cardiomyopathy (DCM/HNDCM) recom-
mendations and deemed reasonable in individuals with LVNC 
and evidence of non-sustained VT associated with reduced 
ejection fraction [9, 10].

Observational studies and isolated reports of patients with 
drug-refractory VAs have shown that catheter ablation can be 
performed safely and can achieve long-term arrhythmia-free 
survival. Nineteen patients in the series of Munoz underwent 
radiofrequency catheter ablation because of symptomatic VAs 
and/or impairment of LV function presumably secondary to 
PVCs/VTs. At the end of the follow-up, eight (42%) patients 
remained free of arrhythmia and two patients had decrease in 
PVC burden, four patients had recurrence of VT, one had sud-
den death, and one required a heart transplant [5]. In another 
cohort of nine patients with LVNC (eight had LV systolic dys-
function with mean ejection fraction of 40%), patients who 
presented with frequent PVCs originating from the papillary 
muscles and/or basal septal regions underwent successful radi-
ofrequency catheter ablation. After median follow-up of 4 years 
(range 1 - 11) and a mean of 1.8 procedures, VAs recurred only 
in one patient (11%). Significant improvement in LV function 
occurred in four of eight cases (50%) [11]. Although there was 
no further improvement in the LV ejection fraction of this pa-
tient 6 months after the radiofrequency catheter ablation, the 
patient reported improvement in exercise tolerance.

Long-term follow-up is recommended for this patient to 
monitor recurrence of the VAs either originating from the same 
site or sites affected by the noncompaction. It is also recom-

Figure 4. Ablation site (left anterior oblique and cranial views). Ablation was delivered in the site with the earliest local activation 
time and presence of presystolic potential. RCC: right coronary cusp; LCC: left coronary cusp; LVOT: left ventricular outflow tract; 
LV: left ventricle.
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mended to monitor the LV systolic function as this has been 
demonstrated to be a determinant of 5-year survival. In a study 
by Vaidya et al, reduced LV systolic function and noncompac-
tion extending beyond the apex to the midbasal segments are 
associated with increased mortality [12]. Thromboprophylaxis 
is also determined by the LV systolic function [9]. Oral an-
ticoagulation was not considered for the patient because the 
LV ejection fraction was maintained above 35% at follow-up. 
Finally, it is also recommended that immediate relatives of the 
patients are screened for the presence of LVNC [13].

Conclusion

A 37-year-old woman who presented with symptomatic LV 
summit PVCs and impaired LV systolic function due to LVNC 
underwent successful radiofrequency catheter ablation. There 
was no arrhythmia recorded in the intermediate-term follow-
up at 6 months. This case further supports the success and safe-
ty of radiofrequency catheter ablation in patients with LVNC 
and VAs. Longer-term follow-up is recommended to monitor 
LV systolic function and arrhythmia recurrence.
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