
Abstract. – OBJECTIVES: The optimal ap-
proach is controversial in asymptomatic patients
who are coincidentally found to have evidence
of an accessory pathway (AP) on an ECG. The
risk of sudden cardiac death (SCD) is low, and
the risk of developing symptoms also appears to
be low, although a wide range of incidences
have been reported.

In our trial, we tested the hypothesis that if
prophylactic accessory-pathway ablation per-
formed at the time of the initial electrophysiolog-
ical testing would improve the long-term out-
come in asymptomatic patients with a Wolff-
Parkinson-White electrocardiographic pattern.

PATIENTS AND METHODS: Recruitment of pa-
tients began on February 1, 2004, and ended on
February 5, 2009. All 110 asymptomatic patients
were hospitalized and underwent electrophysiolog-
ical testing the same day to assess the inducibility
of atrioventricular reciprocating tachycardia. The
anterograde effective refractory period of the ac-
cessory pathway was defined as the longest cou-
pling interval at which anterograde block in the by-
pass tract was observed. For the statistical analy-
sis, the statistical software SPSS version 15.0 for
Windows (SPSS Inc., Chicago, IL, USA).

RESULTS: Of 110 asymptomatic patients with a
Wolff-Parkinson-White electrocardiographic pat-
tern, 80 patients were ablated. Ablation group con-
sisted of these patients. Control group consisted
of remaining 30 and were divided into two groups
according to the anterograde effective refractory
period of the accessory pathway. There was no
significant difference between three groups in
terms of arrhythmic events (p: 0.58).

CONCLUSIONS: Asymptomatic patients with
the Wolff-Parkinson-White syndrome do not re-
quire prophylactic ablation, since they remain
asymptomatic for many years.
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Introduction

The optimal approach is controversial in asymp-
tomatic patients who are coincidentally found to
have evidence of an accessory pathway (AP) on an
ECG1-3. The risk of sudden cardiac death (SCD) is
low3, and the risk of developing symptoms also ap-
pears to be low, although a wide range of occur-
rences have been reported. Among those with a
Wolff-Parkinson-White (WPW) ECG pattern, the
likelihood of developing symptoms varies with
age: children are at the highest risk, while those
who remain asymptomatic over age 35 are unlikely
to develop symptoms2. In our trial, we tested the
hypothesis that if prophylactic accessory-pathway
ablation performed at the time of the initial electro-
physiological testing would improve the long-term
outcome in asymptomatic patients with a Wolff-
Parkinson-White electrocardiographic pattern.

Patients and Methods

Study Population
Recruitment of patients began on February 1,

2004, and ended on February 5, 2009. The inclu-
sion criteria were ventricular preexcitation docu-
mented by 12-lead electrocardiography and the
absence of arrhythmia related symptoms. The ex-
clusion criteria were participation in other inves-
tigational protocols, an age of less than 18 years,
pregnancy, multiple accessory pathways (previ-
ously studies have included this variable4-7), and
concomitant medical conditions. The patients of
control group were divided into two groups ac-
cording to the anterograde effective refractory
period of the accessory pathway. The study de-
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sign was approved by the GATA Ethic Commit-
tee, and written informed consent was obtained
from all patients.

Electrophysiological Testing
All patients were hospitalized and underwent

electrophysiological testing the same day to as-
sess the inducibility of atrioventricular recipro-
cating tachycardia. The stimulation protocol con-
sisted of atrial and ventricular incremental pacing
and extrastimulation to assess inducibility. Atrial
and ventricular extrastimulation with progres-
sively shorter coupling intervals was performed
at drive-cycle lengths of 400 and 350 msec to in-
duce atrioventricular reciprocating tachycardia
until the effective refractory periods of the atrium
and ventricle were achieved.
An episode of atrioventricular reciprocating

tachycardia was terminated by rapid pacing three
minutes after its onset. The anterograde effective
refractory period of the accessory pathway was
defined as the longest coupling interval at which
anterograde block in the bypass tract was ob-
served.

Ablation Therapy
After electrophysiological evaluation had been

performed, a 7-French, large-tipped, deflectable
electrode catheter was introduced through the
femoral artery for ablation of a left-sided acces-
sory pathway or by the femoral vein for ablation
of a rightsided pathway. Radio-frequency energy
was delivered at a power of 30 to 50 W, and if,
conduction over the accessory pathway disap-
peared within 10 seconds the energy was main-
tained for 60 to 180 seconds with a maximal
temperature of 65°C. If conduction persisted dur-
ing the 10 seconds, the energy was not main-
tained. A 30-minute waiting period, and the study
was concluded if conduction in the accessory
pathways was eliminated.

Follow-up Evaluation
For all 110 study patients, the intensity of fol-

low up was prespecified and included complete
clinical examination with serial electrocardiogra-
phy and 24-hour Holter monitoring that were
uniformly scheduled and performed at one, and
twelve months. No antiarrhythmic drug was giv-
en. The patients were asked to report any palpita-
tions, asthenia, dyspnea (at rest, during effort, or
both), dizziness, chest pain, blurred vision, or
syncope. The main prespecified end point was
the occurrence of symptomatic arrhythmic

events, including supraventricular tachycardia,
atrial fibrillation, and ventricular fibrillation. Pa-
tients who underwent ablation were prescribed
100 mg of aspirin per day for four weeks after
the procedure.

Statistical Analysis
For the statistical analysis, the statistical soft-

ware SPSS version 15.0 for Windows (SPSS Inc.,
Chicago, IL, USA). Values are expressed as the
mean + SD. Continuous variables were compared
with use of the Mann-Whitney U test. For cate-
gorical variables, the chi-square test and the ex-
act method were used. A two-sided p value of
less than 0.05 was considered to indicate statisti-
cal significance.

Results

Patients
Of 110 asymptomatic patients with a Wolff–

Parkinson–White electrocardiographic pattern,
80 patients were ablated. Ablation group consist-
ed of these patients. Control group consisted of
remaining 30 and were divided into two groups
according to the anterograde effective refractory
period of the accessory pathway (10 patients
were the high-risk (AERP < 250 ms), 20 patients
were the low-risk (atrial effective refractory peri-
od: AERP > 250 ms) (Table I).

Arrhythmic Events

Ablation Group
The 80 patients who underwent ablation were

followed for a median of 54 months (range, 48 to
60). 8 (10%) patients had an arrhythmic event.

High Risk Control Group
The 10 high risk controls were followed for a

median of 54 months (range, 48 to 60). All pa-
tients continued to exhibit ventricular preexcita-
tion during follow-up. After a median follow-up
of 54 months (range, 48 to 60), 2 patients (20%)
had had arrhythmic events. The arrhythmic event
was supraventricular tachycardia in 2 patients
(leading to severe presyncope in 1 patient).

Low Risk Control Group
The characteristics of the 20 patients at low risk

are shown in Table I. Symptoms of supraventricu-
lar tachycardia developed in two patients (15%).
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Ablation High risk Low risk
Variable group control group control group

N= 80 10 20
Age (yr) 22+2 21+3 22+2
Male sex (%) 100 100 100
Structural heart disease (%) 0 0 0
AERP (msec) – 225 (220-250) 260 (250-270)
Multiple accessory path (%) 0 0 0
Location of single accessory pathways (Figure 1)
Left free wall 48 6 11
Right free wall 22 2 4
Posteroseptal 8 1 3
Anteroseptal 2 1 2
Hospital stay (days) 2 (2-5) 1 1
EPS (electrophysiological study)
AVRT induction 42 (52%) 6 (60%) 10 (50%)
Arrhythmic events at five years
Nonsustained AF 6 – –
AVRT 2 2 3

Table I. Characteristics of the 110 asymptomatic patients with the Wolff-Parkinson-White syndrome.

AVRT: Atrioventricular reciprocating tachycardia; AF: atrial fibrillation.

Figure 1. Comparison of location of single accessory pathways in study groups.

Prophylactic accessory-pathway ablation in asymptomatic patients with a WPW

983

Discussion

Prophylactic radio-frequency catheter ablation
of accessory pathways in asymptomatic patients
with a Wolff–Parkinson–White pattern at high
risk or low risk for arrhythmias resulted in a non-
significant risk reduction in the over a five-year

Among the high-risk controls, the five-year rate
of arrhythmic events was 20 percent, and among
the low-risk controls, the five-year rate of arrhyth-
mic events was 15 percent. The corresponding rate
for the patients assigned to ablation was 10 percent.
There was no significant difference between three
groups in terms of arrhythmic events (p: 0.58).
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follow-up period (p: 0.58). At the end of the
study, there were non-significant differences be-
tween the three groups.
Although the exact occurrence of CSD among

asymptomatic patients with the Wolff-Parkinson-
White syndrome is unknown, both electrophys-
iological and population-based studies suggest
that it is low4-7. In the present study, no patient
had a potentially fatal ventricular fibrillation.
The rate of spontaneous arrhythmia that we
found (15-20 percent) is similar to those report-
ed by others in patients with asymptomatic
ventricular preexcitation, which range from 8
to 21 percent4-7.
In addition to previous studies, we have found

the Wolff-Parkinson-White electrocardiographic
pattern in asymptomatic patients is associated
with a good prognosis4-12. Our results, thus, em-
phasize the importance of readdressing the issue
of non-ablation follow up in this setting4-12 . Since
catheter ablation is invasive treatment method.
The risk of fatal complications has been reported
to be as high as 0.3 percent13 and we suggest
asymptomatic patients with the Wolff-Parkinson-
White syndrome do not require prophylactic ab-
lation, since they remain asymptomatic for many
years.

Conclusions

We concluded that asymptomatic patients with
the Wolff-Parkinson-White syndrome do not re-
quire prophylactic ablation, since they remain
asymptomatic for many years.
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