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Abstract Background. Idiopathic ventricular arrhythmias (VAs) often arise in the absence of structural heart disease, yet
their sources vary widely across anatomical locations. Understanding the spatial distribution of VA foci is essential for
optimizing catheter ablation strategies. Objective. To retrospectively analyze the anatomical localization of idiopathic
ventricular arrhythmia sources in 177 patients and assess the impact of radiofrequency ablation (RFA) on quality of life.
Methods. A total of 177 patients with documented focal VAs underwent electrophysiological mapping and RFA between
2020 and 2024. Arrhythmia origins were identified through activation mapping and pacing morphology analysis, and were
categorized by anatomical region. Pre- and post-procedural quality of life was assessed using the SF-36 questionnaire.
Results. The most common origin of VAs was the septal region of the right ventricular outflow tract (RVOT), accounting for
41.2% of cases. Additional frequent foci included the anterior RVOT wall (13.6%), left ventricular (LV) summit (7.9%), and
fascicular regions (7.3%). More than 60% of arrhythmias originated from RVOT and LV summit areas. Rare sites included
the His—Purkinje system, mitral annulus, and coronary cusps of Valsalva. Following RFA, significant improvements were
observed in both the physical (from 42.1+5.6 to 45.4+6.9, p=0.01) and psychological (from 42.3+£6.0 to 48.2+7.0,
p<0.0001) SF-36 components, with total score rising from 84.4+10.4 to 93.6+12.8 (p=0.0003). Conclusion. The
RVOT—yparticularly its septal segment—is the predominant site of idiopathic VA origin. The heterogeneity of arrhythmic
sources underscores the necessity for precise mapping and individualized ablation strategies. RFA significantly enhances
quality of life in affected patients.
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1. Introduction The study included 177 patients with documented focal

ventricular arrhythmias who underwent electrophysiological
study and radiofrequency ablation between 2020 and 2024 at
a specialized arrhythmology center. Patients with a history of

Ventricular arrhythmias (VASs) represent a significant
clinical problem, particularly in patients without structural

myocardial disease. Focal forms of VAs may originate from
various anatomical structures, including the right ventricular
outflow tract (RVOT), the left ventricle (LV), the coronary
cusps of Valsalva, the conduction system, and the mitral
annulus [1]. Detailed mapping and understanding of the
anatomical localization of VA sources make it possible to
optimize approaches to radiofrequency ablation and improve
treatment efficacy [4].

The aim of the present study was to quantitatively assess
the incidence of VAs in different cardiac regions based on
retrospective analysis data.

2. Materials and Methods
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myocardial infarction, significant valvular heart disease, or
cardiomyopathies were excluded.

The arrhythmia source was determined based on local
pre-excitation, activation timing, and QRS morphology
during pacing.

The data were classified according to anatomical regions:
RVOT, right ventricle (RV), left ventricle (LV), coronary
cusps of Valsalva, fascicular VAs, the His—Purkinje system,
and the mitral annulus (MA). For each region, absolute
frequencies and percentage proportions were calculated.

3. Results

Analysis of 177 documented VA episodes revealed a
marked predominance of arrhythmogenic foci in the septal
portion of the right ventricular outflow tract (RVOT), where
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73 cases were identified, accounting for 41.2% of all
observations. This finding confirms the pivotal role of
this region in the origin of idiopathic arrhythmias [2].
Significantly less frequently, VAs were localized in the
anterior RVOT wall (24 cases, 13.6%) and in the region of
the LV summit (14 cases, 7.9%) (Fig. 1).

Heat map illustrating the frequency of ventricular
arrhythmias (VAs) across different anatomical localizations.
The most common site was the septal portion of the RVOT
(73 cases), while the least frequent sites included the LV

apex, the non-coronary sinus of Valsalva, the posterior
wall of the mitral annulus, and the right bundle branch of
the His—Purkinje system (1 case each). The color gradient
provides a rapid visual assessment of the regions
representing the “hot spots” of VA occurrence.

Less frequent foci were observed in the left coronary cusp
of Valsalva (9 cases, 5.1%) and in fascicular tachycardia
originating from the left ventricular conduction system
(13 cases, 7.3%). Other anatomical sites were characterized
by substantially lower VA frequencies, including:

VA from the septal part of the EVOT
VA from the anterior wall of the RVOT
VA from the LV summit

Heat map of VA Frequency by Localization
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¢ Moderator band of the RV — 7 cases (4.0%),

o Anterior leaflet of the tricuspid valve — 6 cases (3.4%),

e Supraventricular crest of the RV and anterior RV wall
— 4 cases each (2.3%),

e RV apex — 3 cases (1.7%).

Rare sources of VAs included:

Mitral-aortic continuity — 2 cases (1.1%),

LV apex — 1 case (0.6%),

Sinuses of Valsalva (right and non-coronary) — 2 and 1
cases, respectively (1.1% and 0.6%),

Mitral annulus regions and the His—Purkinje system —
within the range of 0.6-2.3%.

Thus, more than 60% of all VAs were associated with the
anatomical structures of the RVOT and the LV summit.
These findings highlight the pivotal role of these regions
in the pathogenesis of VAs and may serve as a guide in
selecting mapping and ablation strategies.

4. Discussion

The findings of this study corroborate previous observations
regarding the predominance of VAs originating from the
RVOT [5]. A substantial proportion of arrhythmias originating
from the LV summit and the fascicular system further
underscores the importance of these localizations in ablation
planning. Unlike the sinuses of Valsalva, ablation in the
fascicular region requires particular attention to the anatomy
of the conduction system due to the risk of atrioventricular
block [6].

The distribution of arrhythmogenic foci demonstrates high
heterogeneity and highlights the necessity of a personalized
approach to the selection of access routes and ablation energy
parameters [1].

5. Conclusions

1. The most frequent source of VVAs is the septal portion
of the RVOT (41.2%).

2. A substantial proportion of cases arise from the
anterior RVOT wall, the LV summit, and fascicular
VA:s.

3. The distribution of arrhythmic foci demonstrates
considerable diversity, necessitating meticulous
electrophysiological mapping and careful consideration
of anatomical features.

Table 1. Comparison of the quality of life of patients according to the

sf-36 questionnaire before and after the radiofrequency ablation procedure
for idiopathic ventricular arrhythmias

SF-36 p SF-36
before RFA after RFA
Physical health component 42,1 +5,6 0,01 45,4 +6,9
Psychological health 42346 0 482 +7
component
Total score 84,4 +10,4 | 0,0003 | 93,6 +12,8
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The graph demonstrates a significant improvement in
quality-of-life indicators according to the SF-36 scale after
radiofrequency ablation (RFA), both in the physical and
psychological components, as well as in the total score.
Statistically significant differences (p < 0.05) confirm the
effectiveness of the procedure.

Analysis of quality-of-life parameters using the SF-36
questionnaire revealed a statistically significant improvement
in both physical and psychological health components
following RFA. The mean value of the physical health
component prior to RFA was 42.1 +5.6, while after the
procedure it increased to 45.4 6.9 (p = 0.01), indicating a
reliable improvement in patients’ physical condition.

The psychological health component also improved
markedly, rising from 42.3 £6.0 to 48.2 £7.0 (p < 0.0001),
which reflects the positive impact of RFA on emotional and
psychosocial well-being.

The overall SF-36 total score increased from 84.4 +10.4
to 93.6 £12.8 (p = 0.0003), further confirming the overall
improvement in patients’ quality of life after the intervention.
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