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Radiofrequency catheter ablation of atrioven
tricular nodal reentry tachycardia in children 
and adolescents: a single center experience
Myung Chul Hyun, MD, PhD 
Department of Pediatrics, Kyungpook National University Hospital, Daegu, Korea

Purpose: Atrioventricular nodal reentry tachycardia (AVNRT) is less common in pediatric patients than in 
adult patients. Thus, data for pediatric AVNRT patients are insufficient. Hence, we aimed to analyze the 
patient characteristics, treatment, and any recurrences in pediatric AVNRT patients.
Methods: We reviewed the records of 50 pediatric AVNRT patients who had undergone radiofrequency 
catheter ablation (RFCA) between January 1998 and December 2016 at a single regional center. The 
patients were aged ≤18 years.
Results: Among 190 pediatric patients who underwent RFCA for tachyarrhythmia, 50 (26.3%; mean age, 
13.4±2.6 years) were diagnosed as having AVNRT by electrophysiological study. Twenty-five patients (25 
of 50, 50%) were male. Twenty patients (20 of 50, 40%) used beta-blockers before RFCA. All patients 
had no structural heart disease except 1 patient with valvular aortic stenosis and coarctation of the aorta. 
RFCA was performed using the anatomic approach under fluoroscopic guidance. The most common 
successfully ablated region was the midseptal region (25 of 50, 50%). Slow pathway (SP) ablation and SP 
modulation were performed in 43 and 6 patients, respectively. Complication occurred in 1 patient with 
complete atrioventricular block. During follow-up, 6 patients had recurrence of supraventricular tachy-
cardia, as confirmed by electrocardiography. Among them, 5 underwent successful ablation at the first 
procedure. In 1 patient, induction failed during the first procedure.
Conclusion: RFCA is safe and effective in pediatric AVNRT patients. However, further research is needed 
for establishing the endpoints of ablation in pediatric AVNRT patients and for identifying risk factors by 
evaluating data on AVNRT recurrence after RFCA.
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Introduction

In pediatric patients with supraventricular tachycardia (SVT), atrioventricular nodal reentry 
tachycardia (AVNRT) occurs less frequently than atrioventricular reentry tachycardia1,2). 
Despite their small proportion, pediatric AVNRT patients are reported to be as successfully and 
safely treated with radiofrequency catheter ablation (RFCA) as adult patients3,4). This study 
evaluated the efficacy of RFCA by retrospectively analyzing data on pediatric AVNRT patients 
who underwent RFCA at a single regional center.
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Materials and methods

1. Patients
This study evaluated data on pediatric patients aged ≤18 years 

who underwent electrophysiology studies (EPSs) and RFCA between 
January 1998 and December 2016 in accordance with the Kyung
pook National University Hospital guidelines5,6). Of 190 patients 
who underwent EPS and RFCA, 50 (26.3%) had AVNRT. Patients 
with concomitant AVNRT and other arrhythmias were excluded. 
The medical records of the 50 AVNRT patients were reviewed for 
baseline characteristics, type of procedure, results of the procedure, 
and characteristics of patients with postprocedure recurrent AVNRT.

2. EPS and RFCA
Written informed consent was obtained from all the patients 

before the procedure. Procedures were performed mostly under local 
anesthesia with lidocaine, but conscious sedation was also used 
depending on the age and preference of the patients. AVNRT was 

induced in each patient by using programmed electrical stimulation 
(PES) (Fig. 1). In the patients whose AVNRT could not be induced 
by PES or tachycardia were nonpersistent, PES induction was per
formed again when the heart rate was increased by 20%–30% 
above the basal heart rate by using isoproterenol (1–1.5 μg/min). 
The procedure was performed with the anatomical approach under 
fluoroscopic guidance (Fig. 2). Radio frequency pulse was applied 
to the appropriate position at the maximum power of 50–60 W and 
maxi mum temperature of 60°C. Ablation began from the posterior 
region of the triangle of Koch and progressed anteriorly as deemed 
necessary. Junctional rhythm that occurs during ablation masks the 
atrioventricular (AV) block and increases the risk of an AV block. 
To prevent this, ablation was performed with atrial pacing at a rate 
20%–30% higher than the basal heart rate. Thirty minutes after 
successful ablation, we tried to reinduce AVNRT with PES by using 
isoproterenol. The success of an ablation was defined as zero echo 
beat and jump during induction after ablation, and 1 echo beat or 
jump observed after ablation without the induction of tachycardia 

Fig. 1. Intracardiac electrogram which shows jump and initiation of atrioventricular nodal reentry 
tachycardia (AVNRT).

Fig. 2. Fluoroscopic position of intracardiac electrode and ablation catheter. RAO, right anterior oblique; 
LAO, left anterior oblique; RA, right atrium; His, his hundle; RV, right ventricle; Abl, ablation catheter; CS, 
coronary sinus.
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was defined as modification. Patients who were asymptomatic after 
RFCA were followed up for at least 2 years after the procedure, and 
those with symptoms or recurrence were followed up longterm.

Results

Fifty patients underwent EPS and RFCA for AVNRT, of whom 25 
were male and 25 were female. The mean age and body weight of 
the patients were 13.4±2.6 years and 49.6±12.4 kg, respectively. One 
of the patients had structural heart diseases (valvular aortic stenosis 
and coarctation of the aorta), which was surgically corrected prior 
to the procedure. Twenty patients (40%) received beta blockers for 
recurrent tachycardia prior to the procedure. Eleven patients needed 
conscious sedation during EPS and RFCA, and 13 (26%) needed 
tachycardia induction with isoproterenol due to failure of induction 
with PES. The mean procedure time was 138.3±28.4 minutes, and 
the mean fluoroscopy time was 31.4±14.2 minutes. Of the 50 pati
ents who underwent EPS and RFCA, 43 successfully completed 

slow pathway (SP) ablation and 6 completed SP modification. One 
patient had a failed ablation due to failed tachycardia induction 
caused by damage to the AV node fast pathway during insertion of 
the catheter in the coronary sinus os. Of the regions that were succe
ssfully ablated, the midseptal region showed the highest success 
rate (25 of 50, 50%). Five patients developed transient AV block 
during ablation (5 of 50, 10%), and they all improved during the 
procedure. However, 1 patient developed complete AV block during 
the procedure (1 of 50, 2%), which persisted to this day and is being 
followed up. The patients were followed up for at least 2 years after 
ablation. Before discontinuing followup, patients without notable 
symptoms were educated to revisit if symptoms or other problems 
develop. Seventeen patients were reassessed during followup for 
short bouts of palpitation that lasted a few seconds, chest discomfort, 
or dizziness (17 of 50, 34%), and 6 of them had confirmed SVT on 
electrocardiography (6 of 50, 12%). The mean time to recurrence in 
the patients with recurrent AVNRT was 49.6±12.4 months (Table 
1). Of the patients with recurrence, 3 had successful reablations 
with EPS and RFCA, and are being followed up without particular 
symptoms. One of the 3 patients was the patient who had an unsuc
cessful RFCA at the first procedure due to induction failure (Table 
2). Of the 6 patients who underwent modification during the first 
RFCA, 4 have no issues so far and 2 reported symptoms of short 
bouts of palpitation (a few seconds) but were not confirmed on 
electrocardiography and 24hour Holtor.

Discussion

The success rate of RFCA in pediatric AVNRT cases reported by 
the Pediatric Radiofrequency Catheter Ablation Registry and the 
Pediatric Electrophysiology Society was 95%, which was similar to 
that noted in adults7). The results of this study were consistent with 
those of this report, which reported a success rate of 98%. Reported 
complications of RFCA include AV block, bleeding, stroke, and 
infection, but in this study, transient AV block during ablation was 
the most frequent8). Recent reports show that transient AV block 
occurs in 2% of adult AVNRT patients, and permanent AV block 
occurs in 0.2% of adult AVNRT patients. However, in this study, the 

Table 1. Procedure outcomes

Variable    Value

Acute procedural success 49 (98)

Ablation 43

Modulation 6

Induction fail 1

Ablation region

 Post 10 (20.4)

 Post-mid 10 (20.4)

 Mid 25 (51)

 Mid-anterior 2 (4)

Anterior 2 (4)

Temporary AV block during ablation 5 (10)

Persistent AV block 1 (2)

Recurrence confirmed by ECG 6 (12)

Time to recurrence (mo) 49.6±12.4

Values are presented as number (%) or mean±standard deviation.
AV, atrioventricular; ECG, electrocardiogram.

Table 2. Patients with AVNRT recurrence (n=6)

Patients
No. Sex Age at ablation 

(yr)
Body weight at 
ablation (kg)

Isoproterenol use 
at induction

Conscious 
sedation Ablation end point AVNRT recurrence after 

first ablation (mo)
Repeat 

EPS/ablation

1 F 14 64 No No Ablation   3 Yes

2 M   9 44 Yes No Fail 53 Yes

3 F 13 58.7 Yes Yes Ablation 12 Yes

4 M 13 58 No No Ablation   4 No

5 M 15 64 Yes No Ablation 53 No

6 F 13 44 No No Ablation   2 No

AVNRT, atrioventricular nodal reentry tachycardia; EPS, electrophysiological study.
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