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The aims of this survey was to provide insight into treatment activity, the strategy of treatment, and risk stratification of patients with asymp-
tomatic and symptomatic ventricular pre-excitation across Europe. Fifty-eight centres, members of the European Heart Rhythm Association
EP research network, covering 20 countries answered the survey questions. All centres were high-volume ablation centres. A younger
person with asymptomatic Wolff–Parkinson–White (WPW) pattern has a higher likelihood of being risk-stratified or receiving ablation
therapy compared with an older subject. Two-thirds of centres report that they have observed a decline in the number of patients
ablated for an accessory pathway during the last 10 years. Pre-excited atrial fibrillation is rarely seen. Discontinuation of a scheduled
WPW ablation due to close vicinity of the accessory pathway to the AV node happens very rarely. Patients with a first episode of pre-
excited atrial fibrillation would immediately be referred for catheter ablation to be performed within weeks by 80.4% of the centres. A sig-
nificant proportion of responders (50.9%) would use electrical cardioversion to restore sinus rhythm in a patient with pre-excited atrial
fibrillation. With respect to the choice of antiarrhythmic medication for a patient with pre-excited AF, the majority (80.0%) would
choose class 1C antiarrhytmic drugs while waiting for a catheter ablation. A patient seen in the emergency room with a second episode
of orthodromic atrioventricular reentry tachycardia would be referred for immediate ablation by 79.2–90.6% of centres depending on
the presence of pre-excitation. The volume of paediatric ablations performed on children younger than 12 years was low (46.4%: 0 patients
per year; 46.4%: 1–9 patients per year). The majority of responding centres (61–69%) report that their country lack national guidelines
dealing with clinical strategies related to WPW. There is a need for national guidelines dealing with clinical strategy in patients with
WPW syndrome. Older individuals with asymptomatic WPW pattern have a higher risk of not receiving risk stratification or curative
therapy with ablation compared with younger patients, despite the higher risk of developing atrial fibrillation.
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Introduction
Wolff–Parkinson–White (WPW) syndrome is considered by
many electrophysiologists the classical arrhythmic disease but it

still remains a challenge dealing with these patients.1 The anatom-
ical substrate for WPW syndrome is an additional electrical con-
nection between the atrium and ventricle or part of the
conduction system. Patients with WPW syndrome have clinical
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symptoms whereas subjects with signs of ventricular pre-excitation
without symptoms have a so-called WPW pattern on the electro-
cardiogram (ECG).

An European Heart Rhythm Association (EHRA) Scientific Initia-
tive Committee (SIC) survey on this topic from 2009 revealed that
44% of responding centres would choose an invasive electro-
physiological test as the first-line approach for risk stratification
of asymptomatic WPW patients.2 Of note, 89% of centres
reported that they considered the available guidelines to be insuf-
ficient.2 Seventeen per cent of centres would perform ablation as
the first-line strategy in asymptomatic patients whereas, in the
other end of the spectrum, 8% did not perform risk stratification
at all. Recently, the Pediatric and Congenital Electrophysiology
Society (PACES) and the Heart Rhythm Society (HRS) have
released guidelines on how to treat young asymptomatic indivi-
duals with WPW pattern.3

In this survey, we aimed at elucidating the current strategies in
treatment of patients with both symptomatic and asymptomatic
WPW syndrome and how these patients are managed across
Europe.

Results
Fifty-eight centres, which are members of the EHRA EP research
network, responded to the survey and answered the questions.
There was a wide geographic distribution of the responding
centres (in total, 20 countries: 13 centres from Italy, 7 centres
from Spain, 5 centres from Belgium, 4 from Denmark, 3 each
from France, Greece, Poland, and Germany, 2 each from Tunisia,
Estonia, and Sweden, and one centre from each of 9 other coun-
tries; 2 centres did not indicate the country).

More than two-thirds (70.7%) of the responding centres were
university hospitals. The majority of responding centres were high-
volume ablation centres (32.8% performed between 200 and 299
ablations in 2012 and 29.3% performed 400 or more ablations).
Of note, all participating centres performed catheter ablations.

Ablation procedures for
Wolff–Parkinson–White syndrome
Thirty-six per cent of centres have reported that they have
observed a definite decline (.25% decrease) in the number of
patients ablated for an accessory pathway during the last 10
years (26.8% reported a slight decrease, i.e. a ,25% decrease,
whereas 17.9% believed that the number of procedures was
unchanged).

The majority of centres (39.3%) performed ablation of an acces-
sory pathway in 25–49 patients during the last year (50–74
patients: 21.4%; 75 or more: 8.9%). The distribution between
overt WPW (56%) and concealed WPW (44%) during ablation
was relatively equal. The majority of centres (41.8%) indicated
that re-do ablation procedures corresponded to 2–4.9% of all
ablations performed on accessory pathways (,1% of all proce-
dures: 18% of responders; 1–1.9%: 21.8%).

Discontinuation of on-going WPW ablation due to the location
of the accessory pathway very close to the atrioventricular (AV)
node was reported to happen very rarely in 43.6% of the

responding institutions (never: 16.4%; rarely 16.4%; sometimes:
21.8%; often: 1.8%). If the accessory pathway was found during a
catheter ablation to be close to the AV node, the majority
(50.9%) would perform a staged energy delivery, 29.1% would
switch to cryo-ablation during the same procedure, 3.6% would
discontinue the procedure and not perform another later proced-
ure, and 3.6% would refer the patient to another centre.

Management of patients with atrial
fibrillation with pre-excitation
A significant proportion of responders (55.4%) stated that pre-
excited atrial fibrillation was seen in ,5% of patients who were
treated with ablation for an accessory pathway (5–10% of patients:
26.8%; 11–20%: 8.9%).

There was a high degree of consent regarding the most likely
treatment strategy for a patient seen at the respondent institution
with a first episode of pre-excited atrial fibrillation since 80.4%
would immediately refer the patient for catheter ablation to be
performed within weeks (12.5% would refer for risk stratification;
3.6% would choose a wait and see approach). The majority of
responders (50.9%) would use electrical cardioversion as a pre-
ferred method to restore sinus rhythm in a patient presenting in
the emergency room with pre-excited atrial fibrillation, whereas
34.5% would choose pharmacological cardioversion with a class
1C antiarrhythmic drug; 10.9% would use amiodarone; 1.8%
would use a beta-blocker. The preferred choice of an antiarrhyth-
mic medication for a patient presenting with pre-excited AF, while
waiting for a catheter ablation, was a class 1C antiarrhytmic drug, in
the majority of cases (80.0%); in 25.5%, a beta-blocker was the pre-
ferred choice, and amiodarone in 20.0%, whereas none would
choose dronedarone (note that several drugs in combination
could be chosen).

Similarly, there was a high degree of consent regarding the most
likely treatment strategy for a patient seen in the emergency room
with a second episode of orthodromic atrioventricular reentry
tachycardia (after restoration of sinus rhythm), since 79.2% of
responders would refer the patient for immediate ablation in the
absence of pre-excitation on the 12-lead ECG, whereas if pre-
excitation was present 90.6% would refer for immediate ablation.

Risk stratification
With respect to risk stratification of an asymptomatic patient with
a delta-wave on the ECG indicating the presence of an overt acces-
sory pathway, there was a large variation in responses. Concerning
risk stratification with an invasive electrophysiological study (EPS),
the majority (30.2%) would never perform this as an isolated pro-
cedure although 17.0% would always do this, 24.5% would often
do this, and 28.3% would rarely do it. The majority of responders
(57.4%) would never use non-invasive EPS for risk stratification
(9.3% would always do this, 13.0% would often do it, 20.4%
would rarely). Concerning pharmacological testing as a method
for risk stratification, 64.7% of responders would never perform
this test (5.9% would often, 29.6% would rarely) do it. With
respect to exercise testing for risk stratification, there were a
large diversity since 25.0% would never perform this test
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whereas 25.0% would always do it (23.1% would often, 26.9%
would rarely).

Ablation of for Wolff–Parkinson–White
syndrome in young children
The volume of paediatric catheter ablations performed in children
younger than 12 years was low (46.4% had none; while 46.4% had
1–9 patients per year). In this survey, we asked what the antici-
pated treatment strategy would be for a child presenting in the
emergency room with symptomatic orthodromic AV reentry
tachycardia and delta-waves on the 12-lead ECG during sinus
rhythm and we asked for a score describing the agreement of
the responder with a specific statement (score 1 indicates full dis-
agreement whereas 5 indicates full agreement with the statement).
Data are shown in Table 1. The majority (53.0%) would only
perform ablation if the child was severely symptomatic (score 4
or 5). The majority (54.0%) would only perform ablation if the
child was severely symptomatic despite medical treatment (score
4 or 5). The largest part of responders (62.0%) would only
perform ablation if the child had a weight of .15 kg (score 4 or
5). Fourty-six per cent of the responders would only perform ab-
lation if the parents expressed a strong wish for cure (score 4 or
5). However, the majority of responders would disagree with the
statement ‘I will wait with ablation until the child can make its own
decision – preferably older than 18 years’; 33.3% answered score
1; and 21.6% answered score 2. A majority of responders (64.2%)
fully disagreed with the sentence: ‘I will refer the child to another
centre and let them decide’.

Lack of guidelines
The majority of responding centres (61–69%) reported that their
country lack national guidelines, which could potentially describe
which patients would be candidates for ablation or give treatment
advice for conversion of pre-excited atrial fibrillation, termination
of AV reentry tachycardia and prophylactic antiarrhythmic therapy.

Figure 1 shows the differences in the preferred strategy for a
young vs. an older individual with identical presentation including
delta waves on the 12-lead ECG and without symptoms. It is
clear that the younger person would have a higher likelihood of
being risk-stratified or receiving ablation therapy.

Discussion
The major finding from this EHRA EP network survey is that abla-
tion in children with WPW is still performed in low numbers even
in European high volume ablation centres, and the majority of
centres will only perform ablation in children with overt WPW
syndrome and recurrent episodes of AV reentry tachycardia if
the patient is severely symptomatic and the child weights
.15 kg. Patients with the potentially life-threatening pre-excited
atrial fibrillation will have a very high likelihood of being referred
for immediate ablation. However, older patients with asymptomat-
ic ventricular pre-excitation have a lower likelihood of receiving
catheter ablation or risk stratification testing compared with
younger individuals with similar presentation, despite the fact
that the older individual has a per se much higher risk of developing
atrial fibrillation. Apparently, discontinuation of a WPW ablation
due to proximity of the accessory pathway to the AV node
occurs only rarely. There is still an unmet need for national

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Anticipated treatment strategy for a child presenting at your emergency department with overt WPW
(pre-excitation) and symptomatic orthodromic AV-reentry tachycardia

Score 1
(fully disagree)

Score 2 Score 3 Score 4 Score 5
(fully agree)

Only ablation if severely symptomatic (%) 15.7 13.7 17.6 27.5 25.5

Only ablation if severely symptomatic despite medical therapy (%) 18.0 20.0 8.0 22.0 32.0

Only ablation if patient weighs .15 kg (%) 14.0 10.0 14.0 38.0 24.0

Only ablation if parents have a strong wish for cure (%) 16.0 14.0 24.0 32.0 14.0

I will wait with ablation until the child can make its own decision
(ideally .18 years) (%)

37.4 17.6 13.7 13.7 17.6

In their answer to the question the responders should indicate to what degree they would agree with a statement. Score 1 indicates that the responder fully disagree with the
statement, whereas score 5 indicates that the responder fully agrees with the statement.

Figure 1 Response to the question: How do you anticipate a
patient with accidentally diagnosed WPW pattern on electrocar-
diogram (without symptoms and without occupational risk)
would be treated at your institution as preferred strategy?
Results are given as per cent of responders. Columns indicated
results for a young adult (20–30 years old) and an older
person (.65 years of age).
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guidelines dealing with the various clinical challenges related to
WPW syndrome.

The majority of responding centres have observed a decline in
ablation activity for WPW syndrome. Among patients treated by
ablation of an accessory pathway, previous preexcited atrial fibril-
lation is a rarely occurring arrhythmia.

A previous Italian prospective study, which followed 293 asymp-
tomatic patients with ventricular preexcitation (older than 18
years) after electrophysiological testing, found that during 67
months of follow-up, 17 patients had a potentially life-threatening
arrhythmia.4 Predictors of these arrhythmias were age, inducibility
during EPS, and anterograde effective refractory period of the ac-
cessory pathway shorter than 250 ms.4 One small randomized
study including a total of 72 asymptomatic patients with pre-
excitation has shown that 37 individuals who were randomized
to prophylactic ablation had a lower event rate of arrhythmias
compared with the group without ablation.5 However, a large
meta-analysis including 1869 patients with asymptomatic ventricu-
lar pre-excitation harvested from 20 studies with 11 722 patient
years of follow-up found a total of 10 cases of sudden cardiac
death and a total of 156 supraventricular tachycardia events
thereby questioning the need for aggressive therapy of asymptom-
atic individuals.6 In general, children seem to have higher event rate
than adults.6 A small-scale randomized trial involving 47 children
with asymptomatic pre-excitation showed that prophylactic abla-
tion reduced the frequency of potentially life-threatening arrhyth-
mia.7 A long-term follow-up study in 184 children with an average
age of 10 years with asymptomatic ventricular pre-excitation and
an initial electrophysiological study showed that during a median
follow-up of 57 months, 51 children had a first-time arrhythmic
event, which was potentially life-threatening in 19.8 In their multi-
variate analysis, an anterograde refractory period of the accessory
pathway ,240 ms or multiple accessory pathways were independ-
ent predictors of potentially life-threatening arrhythmias.8 In a large
series of 807 patients who underwent EPS for WPW syndrome,
the incidence of induced antidromic tachycardia was relatively
rare at 8%.9

In the 2009 EHRA survey on ventricular pre-excitaion, 69%
centres would have referred patients with asymptomatic pre-
excitation for risk stratification.2 Today, a young asymptomatic
patient would be risk-stratified or ablated in 84% of centres
whereas an older similar subject would be risk-stratified or
ablated in 64% of centres (Figure 1). The lower rate of intervention
in older patients may raise some concerns when considering the
higher risk of atrial fibrillation in elderly.

In the recent PACES/HRS expert consensus document on treat-
ment of asymptomatic young WPW subjects, it is recommended
that ablation should be considered in subjects between 8 and 21
years with asymptomatic WPW pattern if they have RR intervals
shorter than 250 ms during atrial fibrillation due to increased
risk of sudden cardiac death.3 Apparently, based on this survey
the treating physicians do not have problems with choosing

ablation therapy despite that the patient (a child) may not have
been involved in the decision, and the majority do not consider
it necessary to wait until the child is 18 years and has full legal
responsibility.

Conclusion
This survey revealed that electrophysiologists do not sufficiently
take risk of atrial fibrillation into account when evaluating patients
with asymptomatic ventricular pre-excitation as older patients
have a lower likelyhood of being risk-stratified or receiving ablation
compared with younger individuals. Pre-excited atrial fibrillation is
uniformly treated across Europe with immediate ablation. There is
an unmet need for national (and international) guidelines for man-
agement of patients with WPW syndrome.
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