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Abstract

Background: In contrast to adults, in whom cardiac rhythm disorders are mainly conditioned
by coronary artery disease, in children, arrhythmias are most often associated with inherited
heart disorders. Catheter ablation (CA) has an important role in the management of cardiac
arrhythmias, in adults and children. The aim of the study was to assess and compare the
efficacy and safety of CA in children and adults with preexcitation syndrome.

Methods: The study population comprised 43 adults and 43 children diagnosed with a Wolff-
Parkinson-White syndrome (WPW). The mean age of the study population was 41 + 15 years
for adults and 14 + 2.5 years for children. In all patients, an electrophysiological study and
CA were performed. Analysis with respect to the procedure duration, fluoroscopy exposure
time, location of accessory pathways (AP), immediate success rate and complications were

performed.



Results: Electrophysiological study revealed the most frequent presence of left-sided AP
(56% in children and 70% in adults). The mean procedure duration was 96 &= 36 min and 106
+ 51 min in children and adults, respectively (p = NS). The mean fluoroscopy duration was
8.5+ 4.3 min and 5.9 + 5.8 min in children and adults, respectively p < 0.05. The CA
procedure was successful in 40 out of 43 (93%) adults and in 36 out of 43 (83.7%) children (p
=NS). In 2 (4%) children minor complications occurred.

Conclusions: Ablation in children and adults are equally effective with respect to short-term
clinical observation.

Key words: catheter ablation, preexcitation syndrome, accessory pathways, arrhythmia,

children, adults

Introduction

Catheter ablation (CA) procedure has become a crucial way of treatment for heart
rhythm disturbances both in an adult and pediatric populations. Since it was introduced in
children at the beginning of the 90s’, it has completely changed the approach to a vast
majority of arrhythmias, including supraventricular tachycardias due to preexcitation
syndrome [1]. Preexcitation syndrome is the most common indication to CA in the pediatric
population. However, in many countries, this way of treatment still presents a big challenge
due to a lack of centres specialized in CA in children. Moreover, many physicians still
consider CA as a risky procedure in children. Due to this fact they try to postpone CA,
limiting sport participation until they are successfully treated. It may have some deleterious
consequences considering both general health and social life for children.

Atrial fibrillation (AF) is the most common arrhythmia in adults however, there is still
a considerable group of patients with preexcitation syndrome. Atrial fibrillation is considered
a major risk factor for sudden cardiac death in adult patients with preexcitation syndrome
(Wolff-Parkinson-White syndrome [WPW]). For these reasons, CA has to be considered in
patients with WPW before the risk of AF increases.

The aim of the study was to assess and compare the efficacy and safety of CA in

children and adults suffering from WPW.



Methods

The retrospective study was performed. The study group comprised 43 consecutive
paediatric patients with an average age of 14 + 2.5 years and 43 consecutive adult patients
with an average age of 41 + 15 years (Table 1). Patients with WPW were referred to
electrophysiological study (EPS) and CA between 2016 and 2017. Diagnosis of WPW and the
AP location were based on 12-lead standard electrocardiogram (ECG) using the Lucas
Boersma algorithm before the procedure and confirmed during EPS [2]. In all patients, a
morphologically normal heart was confirmed by echocardiography using the Philips iE33
system (Philips Medical Systems, Andover, MA, USA).

EPS and ablation strategy

All adults underwent EPS and CA according to the same scheduled conduct routinely
followed in the site as follows. All antiarrhythmic agents were withdrawn at least five half-
lives prior to the procedure. Vascular access was gained via femoral veins. Two diagnostic
catheters were introduced for the EPS and were placed in the right ventricle (RV) and
coronary sinus (CS). Programmed atrial and ventricular stimulation was performed to induce
atrioventricular re-entrant tachycardia (AVRT) and to measure the effective refractory period
(ERP) of the AP, which was the longest A1-A2 interval without preexcitation. In patients
with left-sided pathways, a transseptal puncture was performed to access the left atrium (LA).
After the transseptal puncture, patients were heparinised when LA access was needed (target
activated clotting time 300-400 s). The ablation catheters were navigated under fluoroscopic
and electroanatomic system guidance (Carto 3, Johnson and Johnson, USA). Catheter ablation
followed the diagnostic EPS. Programmed atrial and ventricular stimulation was performed to
confirm the diagnosis of WPW, induce AVRT and prove the presence of an additional
pathway, as well as to localize the exact location of the accessory pathways, as described in
the literature [3]. On three-dimensional (3D) map, directly before ablation, the bundle signal
was marked using an ablation catheter.

The following settings were used while delivering radiofrequency energy: irrigated tip
ablation — power control mode (temperature limit 48°C, power limit of 30 W; Navistar
ThermoCool, Biosense Webster, Diamond Bar, CA, USA). The CA was defined as a
successful when 15 min after the procedure, provided no signs of arrhythmia were
documented.

Statistical analysis



Results are presented as mean =+ standard deviation (SD) and percentages.
Demographic, EP, CA procedure and complications were analyzed. The Spearman test was
used to calculate correlations. The Fisher exact test was used in the analysis of contingency
tables. Significance was taken as being p < 5%. All tests were performed using Statistica 13.2

software.

Bioethics committee
The study was registered in the University Bioethics Committee. Written, informed
consent was obtained prior to the procedure from all patients and in the case of children —

from the parents and from patients above 15 years of age.

Results
Electrophysiological study

In 24 (56%) of the children and 30 (70%) of the adults, AP was diagnosed on the left
side. Left free wall was the most common location, 16 (37%) and 25 (58%) in children and in
adults, respectively. The accessory pathways (AP) was located on the left posteroseptal side
in 8 (19%) children and 5 (12%) in adults. Transseptal puncture was conducted in all cases
when AP was located on the left side. The most frequent location on the right side was the
right posteroseptal AP — 9 (21%) in children and 8 (19%) in adults. Right side free wall AP
was diagnosed in 8 (19%) children and 3 (7%) in adults. Two children and two adults were
diagnosed with a right anteroseptal location of AP (Fig. 1). The ERP was assessed in both
groups. In children, the mean ERP at rest was 275 + 86.5 ms and in adults, the mean ERP was
250 + 56.8 ms (p= NS).

Catheter ablation

The mean procedure duration was shorter in children (96 = 36 min) than in adults (106
+ 51 min) but this difference was not statistically significant (p = NS). The mean fluoroscopy
duration in children was statistically significantly longer than in adults and was 8.3 + 4.3 min
vs. 5.9 + 5.8 min, respectively (p < 0.05). The success rate was satisfactory in both groups. In
the pediatric population, 15 min after the procedure, arrhythmia was not documented in 36 out
of 43 children (84%) whereas in adults it was 40 out of 43 patients (93%) and this difference
was not statistically significant (p = NS; Table 2).



Two pediatric patients had minor complications — one had a first-degree
atrioventricular block and the second had a pseudoaneurysm in the location of the catheter.
No complications in adults were noted.

Discussion

For a long time now, catheter ablation has been a leading procedure in the treatment of
WPW in the adult population. In accordance with its high success and safety rate, it has
become to play an important role in the treatment of children [4, 5]. In this study, an
experience in the ablation of cardiac arrhythmias in children and adolescents is presented and
these data are compared with the data derived from the adult center. The procedures were
performed by the same team, at the same time in both populations, which makes the study
unique. This allowed us to rule out any trial limitations resulting from an altered approach to
the procedure due to individual experience and customs of the team.

In the present study, most of the accessory pathways were located on the left side (53
out of 86 patients), which is in agreement with Luigi Di Biase et al. study [6]. They found that
the AP was located on the left lateral wall in 50-60%, on the posteroseptal wall in 25-30%
and within the right free wall space in 10-21%. As it is well described in current publications,
success is higher for left-sided pathways than for any other location. This fact may be
explained by better catheter stability and a simpler anatomy of the left atrium, which
facilitates detailed mapping along the mitral valve annulus [7, 8]. The difference in immediate
success rate in children and adults in the current study was not statistically significant and
came to 83.7% and 93%, respectively. These data are similar to the data given in the literature
separately for both populations. According to data in the literature, the immediate success rate
in pediatric population ranges from between 87.5 and 97% [3, 4, 7, 9, 10]. In Lee study [11]
CA was successful in 93% of adults. The Pediatric Radiofrequency Ablation Registry
reported an early success rate at the level of 94.4%, for ablation of accessory pathways in all
locations [12, 13].

According to the published data, pharmacological treatment of supraventricular
tachycardia (SVT) in the pediatric population appeared effective in about 64% of all the
cases, depending on the type of arrhythmia and medication. As it was mentioned above, the
CA procedure has a significantly higher success rate than pharmacological treatment [13-16].
In terms of effectiveness, these results emphasize the superiority of ablation over

pharmacology.



At a pediatric age, ablation is usually more difficult than in adult patients due to the
small body size, different electrical properties of the cardiac conduction system, as well as
slightly different relations of anatomical structures of children’s hearts. These factors not only
make placing electrodes inside the heart properly more difficult but also increase the
possibility of damaging significant heart structures. They also have some impact on judgment
of the diagnostic pacing manoeuvre during EPS. Moreover, they explain longer fluoroscopy
time during the procedures in the paediatric population. Due to these facts, the use of 3D
mapping is a useful tool to consider, especially in the paediatric population. 3D mapping
additionally shortens the fluoroscopy time and makes all procedures safer, considering
deleterious effect of an X-ray to developing systems and organs in children because of the
cumulative risk of radiation. In the documented Center, mean fluoroscopy time was similar to
that reported in the literature. According to the Multicentre Pediatric and Congenital EP
Quality Initiative (MAP-IT) registry, fluoroscopy time in paediatric ablation has improved
over the last 25 years from 47.6 + 40 min to 7.0 = 9.2 min (p < 0.001) [9], whereas in the
current Center it was 8.5 + 4.3 and 5.9 + 5.8 min in children and adults, respectively.
Therefore, the present study is in accordance with trials when considering trends in
fluoroscopy time reduction.

According to the present data, 9% of pediatric patients encompassed minor
complications, the most serious of which was a transient first-degree atrioventricular block.
According to Lee et al. [11] study, it is a common complication. Compared to the present
results, in Melo et al. [17] the study procedure-related complications were observed among
12% of children with clinically documented SVT who underwent CA and in 11.7% of
pediatric patients in the study conducted by Hafez et al. [5].

To conclude, CA has changed the approach to the management of cardiac arrhythmias
due to its better effectiveness than pharmacological treatment. It is also more cost-effective

than long-term pharmaceutical treatment [18].

Limitations of the study

The study population was relatively small as it encompassed only patients with WPW.

Conclusions
Ablation in children and adults are equally effective with respect to short-term clinical

observation.
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Figure 1. Locations of accessory pathways in children and adults.



Table 1. Demographic data

Table 2. Procedure data

Characteristics Adults Pediatric patients
Number of patients 43 43

Female/male 18/25 13/30

Mean age [years] 41 +£15 14+25

Weight [kg] 80+ 21 32+45

Parameter

Adults (n =43)

Pediatric patients (n = 43)

Complications

Success rate

Time of procedure [min]
Fluoroscopy time [min]
Fluoroscopy dose [uGY/cm?]

Transseptal puncture

96 + 36
5.9+5.8
12 +13

31 (72.1%)
0 (0.0%)

40 (93%)

106 + 51
8.5+ 4.3
17+11

23 (53.5%)
2 (4%)

36 (83.7%)

NS

< 0.05

NS

NS

NS
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