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Abstract

The Purpose of the Study: Radiofrequency (RF) catheter ablation represents an important advance in the management of children
with cardiac arrhythmias and has rapidly become the standard and effective line of therapy for supraventricular tachycardias (SVTs)
in pediatrics. The purpose of this study was to evaluate the intermediate term follow up results of radiofrequency catheter ablation in
treatment of SVT in pediatric age group.

Methods: A total of 60 pediatric patients (mean age = 12.4 £+ 5.3 years, ranged from 3 years to 18 years; male: female = 37:23; mean
body weight was 32.02 + 12.3 kg, ranged from 14 kg to 60 kg) with clinically documented SVT underwent an electrophysiologic study
(EPS) and RF catheter ablation at Children’s Hospital Mansoura University, Mansoura, Egypt during the period from January 2008 to
December 2009 and they were followed up until October 2011.

Results: The arrhythmias included atrioventricular reentrant tachycardia (AVRT; n = 45, 75%), atrioventricular nodal reentrant
tachycardia (AVNRT; n = 6, 10%), and atrial tachycardia (AT; n =9, 15%). The success rate of the RF catheter ablation was 93.3%
for AVRT, 66.7% for AVNRT, and 77.8% for AT, respectively. Procedure-related complications were infrequent (7/60, 11.7%), (atrial
flutter during RF catheter ablation (4/60, 6.6%); ventricular fibrillation during RF catheter ablation (1/60, 1.6%); transient complete heart
block during RF catheter ablation (2/60, 3.3%)). The recurrence rate was 8.3% (5/60) during a follow-up period of 34 + 12 months.
Conclusion: RF catheter ablation is an effective and safe method to manage children with SVT.
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Introduction

Supraventricular tachycardia (SVT) is the most
common tachyarrhythmia in pediatric patients, and
accounts for more than 90% of pediatric arrhyth-
mias.! It is defined as a sustained tachyarrhythmia
originating above the bundle of His? although its
exact incidence is unknown, it has been estimated
to affect between 1 in 250 to 1 in 25,000 children.’
Some mechanisms of SVT are associated with con-
genital heart disease; however most children with
SVT have structurally normal hearts.** Unlike the
adult population, atrioventricular reentrant tachy-
cardia (AVRT) is the most common form of SVT,
which constitutes two-thirds of the pediatric patients,
followed by atrioventricular nodal reentry tachycardia
(AVNRT) and atrial tachycardia (AT).

Radiofrequency (RF) catheter ablation was ini-
tially applied clinically in adult patients’ and later
became available as a treatment modality in pediatric
patients with tachyarrhythmias.?’

Therefore, RF catheter ablation represents a major
advance in the management of children with cardiac
arrhythmias and has rapidly become the standard of
care for the first-line therapy of SVTs.!

The present study aimed to evaluate the
intermediate term follow-up results of radiofrequency
catheter ablation in the treatment of SVT in pediatric
age group.

Methods
Design of the study

This is a prospective observational study, which
was conducted at Children’s Hospital Mansoura
University, Mansoura, Egypt during the period from
January 2008 to December 2009. It included all
patients between 3—18 years of age with documented
SVT and suspected to be AVRT, AVNRT and AT who
were followed up in our centre or referred to us for EPS
and RF catheter ablation, after failure of traditional
pharmacological management. Diagnosis of SVT was
based on 12-leads surface electrocardiogram.

The following criteria were considered as exclu-
sion criteria: (1) age younger than 3 years or older
than 18 years, (2) palpitation without documented
tachycardia or evidence of manifest pre-excitation
on 12-leads ECG, (3) associated complex congeni-
tal cyanotic heart diseases, (4) atrial flutter or atrial
fibrillation in absence of accessory pathway.

Patients

Because Mansoura University Children’s Hospital
serves five governorates in the delta region, there are
about 700-1000 patients attending our general pedi-
atric outpatient clinic and the emergency department
daily (about 500,000 patients during the study period).

Out of the total number of children, about 2500
patients attended our cardiology out-patient clinic or
admitted to our hospital during the study period (from
January 2008 to December 2009), and among them
there were 250 of 2500 patients (14%) who com-
plained of different types of arrhythmias.

SVT was diagnosed in 280 of 350 patients (80%),
from whom we identified according to our inclusion
and exclusion criteria to do EP study & RF ablation
to 60 of 280 patients (21.4%). The mean age of the 60
patients was 12.4 + 5.3 years (ranged from 3 years to
18 years); M/F ratio is 1.6 of 1(37 male:23 female).
The mean age for males was 13.55 + 4.86 years and
for females it was 10.3 = 5.61 years, mean body
weight was 32.02 + 12.3 kg (ranging from 14 kg to
60 kg), Table 1.

All patients were subject to full history taking
regarding onset, frequency of palpitation, syncope,
chest pain, dyspnea, heart failure, drug intake and
family history of arrhythmia. Also they were subjected
to resting 12-leads surface ECG and ECG during the
attack. Echocardiography was done for detection of
structural heart diseases.

Written informed consent for the electrophysi-
ological study was obtained from the parents of the
patients after approval by the institutional ethics

Table 1. Basic clinical characteristics of the 60 Patients
with SVT.

Age (years) (mean + SD) 124 +5.3

BW (kg) (mean + SD) 32.02+12.3

Male: Female 37 (61.7%):23 (38.3%)
Associated congenital 5(8.3%)

heart disease:

Arrhythmia mechanism:

AVRT Total no =45 (75%); 38
(Manifest) & 7 (Concealed)
*Left sided AP: 28 (62.2%)
*Right sided AP: 9 (20%)
*Septal AP: 8 (17.8%)

AVNRT Total no =6 (10%)

AT Total no =9 (15%); 6 (Right
sided) & 3 (Left sided)
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and review board committee at our hospital. All
antiarrhythmic agents were discontinued for 5 halt-
lives (or 3 days) before the study.

Electrophysiologic study and
radiofrequency catheter ablation
Electrophysiologic study was performed under general
anesthesia using propofol as a hypnotic (2-3 mg/kg),
Fentanyl as a short acting opioid (1 pgm/kg), cisatra-
curium as muscle relaxant (0.1 mg/kg).

Percutaneous cannulation using the Seldinger tech-
nique was used for introducing the catheters. Left
subclavian vein puncture was done for introducing a
decapolar catheter (5 or 6 French, F) into coronary
sinus (CS) to record the left atrial activity; left femo-
ral vein puncture was done to introduce two quad-
ripolar catheters (5 or 6 F) to record His bundle (H),
and right ventricle activity (V); right femoral vein
puncture was done for introducing ablation catheter
(57 F) which was used for recording RA activity (A)
and also used for ablation. For left sided ablations,
Patent Foramen Ovale (PFO) was searched for, if absent
either trans-septal approach was performed or a right
femoral artery puncture was done for retrograde aor-
tic approach. The catheters were positioned fluoro-
scopically, preferably with biplane fluoroscopy."!

Anticoagulation was given in the form of heparin
50 IU/kg initially and if a femoral artery puncture was
performed, a continuous saline infusion containing
heparin 10 [U/kg was given.

The study of each case began with recording the
sinus rthythm and analyzing its component intervals
to provide baseline information of the patient’s con-
duction system.'?

A stimulation protocol comprised of atrial and ven-
tricular incremental pacing and extrastimulation was
performed to detect the electrophysiologic character-
istics, including the: (1) antegrade and retrograde 1:1
conduction cycle length (CL), (2) the effective refrac-
tory period (ERP) of the AV node, (3) antegrade and
retrograde AV nodal conduction patterns, (4) ante-
grade and retrograde accessory pathways (AP) con-
duction patterns, and (5) induction mode and type of
tachycardia. If a tachycardia could not be provoked
during the baseline stimulation protocol, isoproterenol
was continuously infused at a rate of 1 to 6 Lg/min to
increase the patient’s heart rate to at least 20% above
the resting sinus rate.'

After completion of the basic electrophysiologic
study, we identified the various different types of
tachycardias. The traditional method of ablation uses
radiofrequency energy to heat and obliterate the site
of origin of the SVT mechanism.'?

Atrioventricular reentrant tachycardia (AVRT)
We located the sites of the accessory pathway (AP)
around the atrioventricular annulus by mapping the
shortest atrio-ventricular (AV) interval (earliest local
ventricular activation time) during sinus rhythm in
manifest Wolf-Parkinson-White (WPW) syndrome
(Fig. 1) and the shortest ventriculo-atrial (VA) inter-
val (or the earliest local atrial activation time) during
ventricular pacing or during AVRT. RF current was
delivered at the site of shortest AV—VA during sinus
rhythm or ventricular pacing respectively. Successful
ablation was defined as either no inducible AVRT or
loss of preexcitation (Fig. 2)."

Atrioventricular nodal reentrant tachycardia
(AVNRT)
AVNRT was diagnosed by the presence of sudden
AH jump =50 ms during tachycardia, retrograde
atrial activation (Echo beat), and simultaneous A & V
(VA < 60 ms in His recording catheter) (Fig. 3)."
Ablation of AVNRT targets the slow pathway.
We located the slow pathway region under the guid-
ance of fluoroscopy and observing the electrogram.
The ablation catheter is directed into low right ven-
tricle near the posterior septum and is then with-
drawn until an electrogram is recorded with a small
atrial electrogram and a large ventricular electro-
gram (A:V ratio <0.5). Specific ablation sites along
the posterior portion of the tricuspid annulus can be
selected based either on the appearance of the local
atrial electrogram, fractionated atrial electrogram
with a late slow potential or based on anatomical
site (at level of coronary sinus os). Appearance
of junctional rhythm during the application of RF
energy (with a maximum power <35 Watts) is a
marker of successful ablation, in addition there is
no induction of AVNRT nor induction of an echo
beat during isoproterenol infusion.'

Atrial Tachycardia (AT)
Mapping of ectopic AT focus is performed during the
tachycardia by moving the mapping-ablation catheter
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Figure 1. Intracardiac tracing of 5 years old boy diagnosed as WPW.

Note: During sinus rhythm, the shortest AV interval (pre-excitation) is recorded at CS 9, 10 (posteroseptal AP).
Abbreviations: His, His catheter; CS, coronary sinus catheter; RV, Right ventricle catheter; ABL, ablation catheter; A, atrial activity; V, ventricular activity.

throughout multiple sites in the right atrium or left
atrium (through PFO or via trans-septal puncture) under
biplane fluoroscopic guidance. The local atrial activa-
tion time (measured as the earliest high-frequency and
high-amplitude signal on a bipolar recording) can be
indexed against the onset of the P wave on the surface
ECG (which preceded the surface P wave by =30 ms) to
identify the likely site of the ectopic AT focus origin.'®

Successful ablation was defined as termination of
the tachycardia by RF current and failure of induction
of AT using isoproterenol infusion, atrial pacing or
atrial extra-stimulation.'

Follow-Up Evaluation

After the procedure, the patients were monitored
for 48 hours in an ordinary ward before discharge.
Each patient was followed up at the outpatient clinic.
The patients were followed up until October 2011
(34 = 12 months) for the following: recurrence of

symptoms, documented attacks of tachycardia, or
manifest pre-excitation in resting ECG.

Data management and statistics

Data are expressed as mean * standard devia-
tion, S.D. (Statistical significance was defined as a
P value <0.05). Statistical analysis was carried out
using one way analysis of variance (ANOVA) followed
by Tukey-Kramer multiple comparisons test. Also,
unpaired Student’s t-test was used as a test of signifi-
cance for comparison between two arithmetic means
of two different experimental groups. Chi-square test
was used for comparison of two proportions.

Results

Clinical data

The main symptoms of patients included palpitation
(100%), tachypnea (66.6%), chest pain (23.3%), syn-
cope (26.6%) and heart failure (5%).
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Figure 2. Intracardiac tracing of the same case at Fig. 1 during tachycardia (AVRT).
Note: The shortest VA time during tachycardia was recorded at CS catheter (9, 10). Ablation terminated the tachycardia and lead to disappearance of

preexcitation and normalization of the ECG.

Abbreviations: His, His catheter; CS, coronary sinus catheter; RV, Right ventricle catheter; ABL, ablation catheter; A, atrial activity; V, ventricular activity.

There was no significant difference between
male and female regarding each symptom. There
was no significant difference among different
types of SVT regarding heart rate during tachy-
cardia; in AVRT (mean HR = 218.33 + 5.85), in
AVNRT (mean HR = 210 £+ 10.95), in AT (mean
HR =205.5 £ 15.73).

Five patients had congenital heart diseases which
represent 8.3% of the total number of the studied
population; one patient with left anterior AP had
secundum ASD, two patients with left lateral APs
had mitral valve prolapse, one patient with right side
AP had Ebstein malformation, and one patient with
atrial tachycardia (left sided ectopic focus) had mitral
valve prolapse. There was no significant difference
among different types of SVT regarding presence of
congenital heart disease. Also among our 60 patients,

there were eight patients had a family history of SVT
(6/45 patients with AVRT, 1/6 patient with AVNRT,
and 1/9 patient with AT). but there was no significant
difference among the three groups of SVT regarding
presence of family history of arrhythmia.

Electrocardiographic data
The arrhythmias in the patients included: atrioven-
tricular reentrant tachycardia (AVRT; n = 45, 75%),
atrioventricular nodal reentrant tachycardia (AVNRT;
n =6, 10%), and atrial tachycardia (AT; n =9, 15%),
Table 1.
Among the patients presenting with AVRT (n=45),
38 patients (84.4%) had manifest pre-excitation and
only 7 patients (15.6%) had concealed APs.
Localization of the site of APs using resting
ECG in manifest pre-excitation was confirmed after

Clinical Medicine Insights: Cardiology 2012:6
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Figure 3. Intracardiac tracing of induction of AVNRT by atrial extra-stimulation.
Note: AVNRT is diagnosed here by concentric retrograde atrial activation, and simultaneous A & V.
Abbreviations: HRA, High Rt atrium; His, His catheter; CS, coronary sinus catheter; RV, Right ventricle catheter; A, Atrial activity; H, His activity;

V, Ventricular activity.

Electrophysiologic study and was accurate in 35/38
patients (92%).

There was significant difference regarding the
presence of pseudo r (in V1) and pseudo S/Q (in
LII) on the surface ECG during tachycardia among
patients with AVNRT (83.3%) versus patients with
AVRT (6.7%) (P value <0.0001), Table 2.

Nine patients were diagnosed to have atrial tachy-
cardia. Six patients (66.7%) had a right sided ecto-
pic atrial focus (P wave was upright in leads I, II
and inverted in aVR, P axis localized between 0 to
+ 90 degree), while three patients (33.3%) had a left
sided ectopic atrial focus (P wave was upright in leads
III, inverted or iso-electric in leads I, II and aVL, P
axis localized between 90 to + 180 degree).

Electrophysiologic and radiofrequency

catheter ablation data

In AVRT group, left sided APs represented the major-
ity of cases (28/45, 62.2%), right sided APs were
present in 9 patients (20%), while 8 patients had sep-
tal APs (17.8%). The detailed location of the APs is
shown in Table 3.

The transvenous approach was used in ablation
of AVNRT, atrial tachycardia of right sided origin,
and right sided AP, (Fig. 4). The retrograde aortic
approach was used in left sided AP. The trans-septal
approach was used in two cases with left sided AP and
in patients with atrial tachycardia of left sided origin.

The success rate of RF catheter ablation for all
SVT was 53 of 60 patients. It was (42 of 45, 93.3%)
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Table 2. Presence of pseudo r/S/Q in AVRT and AVNRT.

AVRT AVNRT

(n = 45) (n=6)

N % n %
Positive pseudo r/S/Q 3 6.7 5 83.3
Negative pseudo r/S/Q 42 93.3 1 16.7
X2 113.64
P-value = 0.0001*

Note: There was extreme significant difference among AVRT and AVNRT
regarding presence of pseudo r/s (using Chi-square test).

for AVRT, (4 of 6, 66.7%) for AVNRT, and (7 of 9,
77.8%) for AT, respectively, Table 4.

Failure of RF catheter ablation occurred in three
patients diagnosed as AVRT; one child had AP located
in the right posterior region (RP), another one had
right posteroseptal AP (RPS), and the third one had
left anterior AP (LA). Furthermore, two patients with
AVNRT were not successfully ablated because of the
repeated occurrence of transient heart block during
the ablation. Also, RF catheter ablation failed in two
patients with AT; one of them had a high right atrial
AT and the other one had right lower lateral wall AT.

Procedure-related complications were present in
7/60 (11.7%). 4 patients (4/60, 6.6%) had atrial flut-
ter during RF catheter ablation and were reverted
to sinus rhythm by external DC shock. Only one
patient (1/60, 1.6%) developed ventricular fibril-
lation during RF ablation and was also reverted to
sinus thythm by external DC shock. Two patients
(2/60, 3.3%) had transient complete heart block
during RF catheter ablation of AVNRT and were
reverted to sinus rhythm by atropine. But neither
perforations, pneumothoraxes, thromboembolisms
nor deaths were noted.

Table 3. Intracardiac localization of APs.

Intracardiac Localization of APs Number %
Left anterior (LA) 3 6.7
Left lateral (LL) 13 28.9
Left posterior (LP) 12 26.7
Left posteroseptal (LPS) 3 6.7
Right posteroseptal (RPS) 2 4.4
Right anteroseptal (RAS) 1 2.2
Right midseptal (RMS) 2 4.4
Right anterior (RA) 4 8.9
Right posterior (RP) 5 11.1

Figure 4. Fluoroscopic picture (RAO view, 30) showing ablation of
posteroseptal AP.

Note: The ablation catheter is close to CS 9, 10.

Abbreviations: ABL catheter, Ablation catheter; RV catheter, Right
ventricle catheter; CS catheter, coronary sinus catheter; His catheter.

Five patients (5/60, 8.3%) had recurrences of the
same symptoms within 34 + 12 months post RF catheter
ablation. Two patients of them had AVNRT (2/60, 3.3%),
two patients had APs (2/60, 3.3%); (one had left ante-
rior AP, the other one had right anteroseptal AP), while
one patient had right AT (1/60, 1.7%), Table 4.

In this study, there was no significant differ-
ence between different types of SVT regarding
fluoroscopic time (P value = 0.4384), in AVRT
it was 159.3 £ 44.94 minutes, in AVNRT was
140 £ 30.86 minutes, in AT was 145.5 + 32.7 minutes.

Table 4. Outcomes of RF catheter ablation in the study
population.

Success Rate of RFA:

AVRT 42/45 (93.3%)

AVNRT 4/6 (66.7%)

AT 719 (77.8%)

Complications: 7/60 (11.7%)

Recurrence:

Total 5/60 (8.3%)

AVRT 2/60 (3.3%)—Left anterior,
Right antroseptal

AVNRT 2/60 (3.3%)

AT 1/60 (1.7%)—Right sided focus

Clinical Medicine Insights: Cardiology 2012:6
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The mean number of applications needed for
success of ablation was 1.7 £ 0.56. There was no signif-
icant difference between different types of SVT regard-
ing number of RF ablation attempts (P value = 0.0558),
in AVRT it was 2.4 + 0.67 times, in AVNRT was
1.17 £ 0.41 times, in AT was 1.56 + 0.6 times.

Discussion

SVT is the most common symptomatic pediatric
arrhythmia.'” As many as 16 different mechanisms of
pediatric SVT exist;!® we focused on the three most
common groups of SVT mechanisms in pediatrics:
accessory pathway—mediated atrioventricular re-entry
tachycardia (AVRT), atrioventricular nodal re-entry
tachycardia (AVNRT), and atrial tachycardia (AT).°

In our study, the commonest mechanism of SVT was
AVRT (75%), followed by Atrial Tachycardia (15%)
then AVNRT (10%). This is in agreement with Sana-
tani et al'” who concluded that accessory pathway—
mediated re-entry tachycardias are the most common
mechanism of SVT in infants and children and accounts
for as many as 90% of cases of SVT in infants. More-
over, in another study conducted Perry® it was found
that AVNRT is almost completely absent in infants and
the frequency gradually increases in patients older than
1 year of age. Also, the incidence of AT in the pediatric
population remains very small.'’

Although some mechanisms of SVT are associ-
ated with congenital heart disease, most children
with SVT have structurally normal hearts.*> In our
study, five patients out of 60 patients (8.3%) had con-
genital heart diseases; (ASD, mitral valve prolapse,
and Ebstein anomaly). The association between the
accessory pathways and Ebstein anomaly has been
well documented in previous reports.?!2*

There was no significant difference among different
types of SVT regarding heart rate during the attacks; in
AVRT (mean HR = 218.33 £+ 5.85), in AVNRT (mean
HR =210%10.95), in AT (mean HR =205.5 + 15.73).
This agrees with a study performed by Doniger and
Sharieff,® which revealed that the heart rate in infants
with SVT frequently ranges from 220 to 280 BPM.

Snyder et al® reported that ECG criteria are able
to accurately identify about 80% of AVRT, but incor-
rectly localize approximately 20% of paroxysmal
SVT. In addition, Liberman et al?*® found that the
mechanism of SVT could be identified in 91% of
patients using Lead V1 and in 96% of patients using a

combination of V1 and lead III. In our study, accurate
localization of the site of APs using resting ECG was
obtained in 35 of 38 patients (92%) with manifest pre-
excitation of the AVRT group, while in 3 of 38 patients
(8%) with manifest APs localization was not accurate.

Left sided APs represented the majority of the total
number of AVRT group (28 of 45 patients, 62.2%),
right sided APs in 9 patients (20%), while septal APs
in 8 patients (17.8%), this agrees with Wellens et al”’
where it was found that more than 50% of APs are
located at the left free wall, 20%—30% at the posterior
septum, 10%—20% at the right free wall, and 5%—10%
at the anterior septum.

In concordance with the results of Walsh et al,?®
who found a majority of ectopic foci in the right
atrium, 66.7% of the children in our study (6 of 9
patients) had right sided ectopic foci.

In pediatric patients, Kugler et al*’ reported that
ablation is successful during the acute phase in approxi-
mately 95%. While Chiu et al'' showed that the imme-
diate success rate was 92.6%. Moreover, Lee et al'
reported that the success rate of the RF catheter ablation
was 92% for AVRT, 97% for AVNRT, 82% for AT.

In our study, the total success rate of RF ablation
was 88.3%. The success rate was (42 of 45, 93.3%) for
AVRT, (4 of 6, 66.7%) for AVNRT, and (7 of 9, 77.8%)
for AT.

The three cases of AVRT (3/45) who showed failure
of RF catheter ablation, are two patients who had APs
located in the right region (RP, RPS) and another one
patient had AP in the left anterior position. Previous
literature also demonstrated a relatively lower success
rate for ablation in children with right-sided APs when
compared with those with left-sided APs® possibly
due to the thicker fibrous tissue, the more complicated
anatomy (coronary sinus diverticulum), and more fre-
quent epicardially located APs. Coronary sinus veno-
gram was necessary for those patients with a failed
catheter ablation of right posteroseptal APs.'”

Moreover, the two cases (2 of 6) of AVNRT, who
showed failure of RF catheter ablation, were due to
repeated transient heart block during the ablation
necessating stoppage of the procedure. Danford et al®!
suggested that to avoid the occurrence of inadvertent
AV block in children with AVNRT, the RF catheter
ablation procedure should include (1) a considerate
and delicate temperature titration (50 °C-55 °C), (2) an
initial spot on the lower third of Koch'’s triangle (close
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to the coronary sinus ostium), (3) attempts of ablation
below the coronary sinus ostium if unsuccessful at the
usual sites, and (4) ablative lesions as far away from
the His bundle as possible (accurate His bundle cath-
eter positioning during the ablation is mandatory).

Also, the two cases (2 of 9) of AT that showed
failure of ablation were located in the right atrium. a
relatively lower success rate (77.8%) was observed in
the children with AT group in our study when com-
pared with the other types of SVT. It is expected that
technologic advances such as new mapping systems
and increasing experience will improve the acute suc-
cess rate, shorten the fluoroscopy time, and decrease
the complication rate of AT ablation.?*-?3

Regarding the procedure related complications,
we reported 11.7% complications. However, these
complications were transient and were corrected dur-
ing the procedure. No patients needed pacemaker
implantation or open heart surgery.

The previous reports demonstrated that AV block
was limited to patients with AVRT especially patients
undergoing ablation of septal pathways, both right and
left sided.’*%*” There were no reported deaths in our
study although we know from previous reports that
death is a possible complication of RF ablation pro-
cedures in children. Kugler et al*® reported a total inci-
dence of 4 (0.097%) procedure-related deaths in 4,135
children from 1991 to 1996, whereas Schaffer et al*
reported an incidence of 0.12% deaths for patients with
structurally normal hearts during ablation.

The recurrence rate of SVT in our study was
(5 0f 60, 8.3%) within 34 + 12 months post RF catheter
ablation. Two patients with AVNRT (2 of 60, 3.3%);
two patients with APs (2 of 60, 3.3%), one had left
anterior AP and the other child had right anterosep-
tal AP; also one patient with AT (1 of 60, 1.7%) had
recurrence of the same arrhythmia.

This follow up period was relatively short when com-
pared to other studies. Lee et al'’ showed that the recur-
rence rate was 4.7% during the long-term follow-up
period (86 = 38 months) in his study. While the rate
of clinical recurrences during longterm follow-up
(4 years) was 12.9% in the study conducted by Seixo
et al.** Moreover, Chiu et al'! reported early (3.7%) and
late recurrence (7.4%) after 5.4 + 3.7 years follow-up.

Further study is recommended so we can ablate
children below 14 kg weight; also we can increase the
number of the studied population.

In conclusion, RF catheter ablation is an effective
and safe method for treatment of children with SVT,
however a long follow-up period is recommended.
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