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ABSTRACT

BACKGROUND

Young age and inducibility of atrioventricular reciprocating tachycardia or atrial fibril-
lation during invasive electrophysiological testing identify asymptomatic patients
with a Wolff=Parkinson-White pattern on the electrocardiogram as being at high risk
for arrhythmic events. We tested the hypothesis that prophylactic catheter ablation of
accessory pathways would provide meaningful and durable benefits as compared with
no treatment in such patients.

METHODS

From 1997 to 2002, among 224 eligible asymptomatic patients with the Wolff~Parkin-
son-White syndrome, patients at high risk for arrhythmias were randomly assigned to
radio-frequency catheter ablation of accessory pathways (37 patients) or no treatment
(35 patients). The end point was the occurrence of arrhythmic events over a five-year
follow-up period.

RESULTS

Patients assigned to ablation had base-line characteristics that were similar to those of
the controls. Two patients in the ablation group (5 percent) and 21 in the control group
(60 percent) had arrhythmic events. One control patient had ventricular fibrillation as
the presenting arrhythmia. The five-year Kaplan—Meier estimates of the incidence of
arrhythmic events were 7 percent among patients who underwent ablation and 77 per-
cent among the controls (P<0.001 by the log-rank test); the risk reduction with abla-
tion was 92 percent (relative risk, 0.08; 95 percent confidence interval, 0.02 to 0.33;
P<0.001).

CONCLUSIONS

Prophylactic accessory-pathway ablation markedly reduces the frequency of arrhyth-
mic events in asymptomatic patients with the Wolff-Parkinson-White syndrome who
are at high risk for such events.
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¢~ UDDEN DEATH FROM CARDIAC CAUSES
%, ina healthy young person is a tragic event. Al-
' though ventricular fibrillation can be the pre-
senting arrhythmia in asymptomatic patients with
a Wolff-Parkinson—White electrocardiographic pat-
tern, invasive electrophysiological testing for risk
stratification and catheter ablation are not routine-
ly recommended.? We recently reported that a par-
ticular subgroup of asymptomatic patients may be
at risk for an arrhythmic event during follow-up.?
We also demonstrated the value of electrophysio-
logical testing for stratifying asymptomatic patients
into high- and low-risk groups. In the present trial,
we tested the hypothesis that prophylactic acces-
sory-pathway ablation performed at the time of the
initial electrophysiological testing would improve
the long-term outcome of patients at high risk for
arrhythmias.

METHODS

ELIGIBLE PATIENTS

Recruitment of patients began onJune 1,1997, and
ended on June 1, 2002. The inclusion criteria were
ventricular preexcitation documented by 12-lead
electrocardiography and the absence of arrhythmia-
related symptoms. The exclusion criteria were par-
ticipation in other investigational protocols, anage
of less than 13 years, pregnancy, and concomitant
medical conditions (Fig. 1). The study design was
approved by the ethics committees of the two cen-
ters involved, and written informed consent was ob-
tained from all patients.

ELECTROPHYSIOLOGICAL TESTING

All patients were hospitalized and underwent elec-
trophysiological testing the same day to assess the
inducibility of atrioventricular reciprocating tachy-
cardia, atrial fibrillation, or both. The details of
the electrophysiological testing have been described
previously.2 The stimulation protocol consisted of
atrial and ventricular incremental pacing and extra-
stimulation to assess inducibility. Atrial and ventric-
ular extrastimulation with progressively shorter cou-
pling intervals was performed at drive-cycle lengths
0f400 and 350 msec to induce atrioventricular re-
ciprocating tachycardia until the effective refractory
periods of the atrium and ventricle were achieved.
An episode of atrioventricular reciprocating tachy-
cardia was terminated by rapid pacing three min-
utes after its onset. The anterograde effective refrac-
tory period of the accessory pathway was defined as
the longest coupling interval at which anterograde

block in the bypass tract was observed. If atrial fi-
brillation was not induced by atrial extrastimuli, atri-
al burst pacing at basic cycle lengths of 300, 200,
and 100 msec for 20 seconds was performed. Atrial
fibrillation was considered an abnormal response
ifit lasted more than 30 seconds. Induced arrhyth-
mias were considered sustained if they lasted for
more than one minute. Preexcitation QRS morphol-
ogy, the mean ventricular rate, and the shortest RR
interval between two consecutive preexcited QRS
complexes were determined during sustained atri-
al fibrillation when atrial fibrillation could be in-
duced. Intravenous isoproterenol (1 to 4 pg per min-
ute) or atropine (0.02 to 0.04 mg per kilogram of
body weight) was used to facilitate the induction of
arrhythmias.

RISK STRATIFICATION AND RANDOMIZATION
Once the results of their electrophysiological tests
had been obtained, patients were classified as being
at high or low risk for arrhythmias (Fig. 1). Patients
at high risk were defined as those 35 years old or
younger in whom arrhythmias were reproducibly
induced. Once classified, these patients were ran-
domly assigned to undergo radiofrequency catheter
ablation of accessory pathways or to receive no
treatment. Patients over 35 years of age, regardless
of whether or not arrhythmias could be induced
in them, and younger patients in whom arrhyth-
mias could not be induced were considered to be
at low risk and were followed up. Randomization
was performed in a 1:1 fashion according to a com-
puter-generated randomization scheme, in permut-
ed blocks of four, to ensure a balance between
groups in the two centers involved in this trial.

ABLATION THERAPY
After electrophysiological evaluation had been per-
formed, a 7-French, large-tipped, deflectable elec-
trode catheter was introduced through the femoral
artery for ablation of a left-sided accessory path-
way or by the femoral vein for ablation of a right-
sided pathway. Radio-frequency energy was deliv-
ered at a power of 30 to 50 W, and if, conduction
over the accessory pathway disappeared within
10 seconds the energy was maintained for 60 to
180 seconds with a maximal temperature of 65°C.
If conduction persisted during the 10 seconds, the
energy was not maintained. Multiple accessory path-
ways were defined as two or more distinct sites of
early anterograde activation, retrograde activation,
or both.

The full stimulation protocol was repeated after

N ENGL ) MED 340,10 WWW.NEJM.ORG NOVEMBER 6, 2003






