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THE ASSOCIATION BETWEEN DILATED

cardiomyopathy and the Wolff–Parkinson–
White variant of ventricular preexcitation

with associated reentrant supraventricular tachycar-
dia is well recognised, with dilated cardiomyopathy
usually appearing as the sequel to the recurrent 
and sustained tachyarrhythmia.1,2 In this report, we
describe four young patients, all with Wolff–
Parkinson–White syndrome associated with dilated
cardiomyopathy, but in the absence of any docu-
mented arrhythmia in three of the patients, and 
with only a single self-limiting episode of reentrant
supraventricular tachycardia in the other patient. In
two of them, catheter ablation of the accessory path-
way resulted in resolution of the cardiomyopathy.
The third patient had spontaneous loss of preexcita-
tion during follow-up, which was again associated
with resolution of the cardiomyopathy. Our final

patient, the youngest child in our series, continues
to take antifailure medications.

Patients

The four patients, 3 girls and 1 boy, presented to one
of the institutions between July 1997 and June
2003. The presenting complaints were failure to
thrive with an associated systolic murmur in two,
one of whom also had tiredness with decreased exer-
cise tolerance, a solitary documented episode of reen-
trant supraventricular tachycardia in one, and an
isolated systolic murmur in the other. The age at
presentation ranged between 12 months and 13 years.
All patients had in common ventricular preexcita-
tion as seen on the 12 lead electrocardiogram, diag-
nostic of the Wolff–Parkinson–White syndrome
(Figs 1–4), with the configuration of the delta wave
suggesting a right-sided pathway. On echocardio-
graphy, all patients had evidence of cardiomyopathy,
with left ventricular end-diastolic diameters well
above the 97th centile for weight (see Table 1), and
impaired shortening fractions of less than 30%. 
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Of the four patients, three have undergone annual
ambulatory Holter recordings for periods of up to 
4 weeks, without any tachyarrhythmia being recorded.
For comparison, an average of between 40 and 60
patients with Wolff–Parkinson–White syndrome
have been seen annually at each of our institutions
between 1997 and 2003, and dilated cardiomyopa-
thy has not been observed in any of these in the
absence of recurrent tachyarrhythmia.

Other investigations, such as family history,
metabolic studies and viral screening, offered no
additional clue to the aetiology of the cardiomyopa-
thy. We commenced antifailure medication with
digoxin, diuretics, and inhibitors of angiotensin con-
verting enzyme in two of the four patients. Digoxin
was also used in these patients, despite its potential
for shortening the atrial refractory period and
enhancing atrioventricular conduction, as neither of
the two patients had had a previously documented

tachyarrhythmia. In view of their young age, pre-
excited atrial fibrillation was also considered to be
unlikely. Our only patient with a documented tachy-
arrhythmia, the second patient in the Table, received
propafenone prior to catheter ablation.

Follow-up

During a follow-up ranging from three to 66 months,
two of the four patients have undergone diagnostic
cardiac catheterisation and right ventricular biopsy.
The left ventricular end diastolic pressure was
mildly elevated in both, at 10 and 13 millimetres of
mercury, respectively. Biopsies from multiple sites
were negative for active myocarditis, viral cultures,
fibrosis, or fatty changes.

At the request of the parents, our second and third
patients have undergone invasive electrophysiologic
studies and catheter ablation. The accessory pathway

(a)

(b)

Figure 1.
The 12 lead electrocardiogram
from our first patient at initial
presentation (a), confirming ven-
tricular preexcitation. There was
spontaneous loss of preexcitation
during follow-up (b), which was
associated with recovery of ventric-
ular function.
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was localised paraseptally in to the right atrioven-
tricular groove,3 and nonsustained reentrant supra-
ventricular tachycardia could be induced using
standard extrastimulation techniques. Delivery of
radiofrequency current at this site resulted in aboli-
tion of conduction across the accessory pathway,
with disappearance of the delta wave. Echocardio-
graphic examination repeated at follow-up two weeks
later confirmed normalization of myocardial func-
tion. Preexcitation disappeared spontaneously from

the surface electrocardiogram of our first patient at
follow-up, 54 months subsequent to the initial diag-
nosis of cardiomyopathy. This was associated with
normalization of left ventricular function compared
with the findings from 6 months previously, although
her presenting symptoms remained unchanged. Our
fourth and youngest patient, who presented with
failure to thrive, continues to receive antifailure medi-
cations, albeit with no improvement in ventricular
function.

(a)

(b)

Figure 2.
The 12 lead electrocardiogram
from our second patient (a), who
had had one documented episode of
reentrant supraventricular tachy-
cardia. We recorded surface and
intracardiac electrocardiographic
recordings in this patient catheter
ablation (b). The surface leads I,
aVF and V5 are shown. The
intracardiac leads are high right
atrium (HRA), coronary sinus
(CS), right ventricle (RV) and
the mapping and ablation catheter
(MAP). The first beats demonstrate
reentrant tachycardia, with earli-
est retrograde atrial activation in
the right atrium (large arrows),
confirming that the pathway is
right sided. The third ventricular
complex is not followed by retro-
grade atrial activation, demon-
strating loss of retrograde conduction
to the atriums and termination of
tachyarrhythmia. Thereafter, the
following beat (4th beat) arises from
the sinus node, with earliest acti-
vation in the right atrium (small
arrow) and a normal sequence of
atrioventricular activation.
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(a)

(b)

Figure 3.
Electrograms are shown before (a)
and after (b) ablation in our third
patient, showing the loss of pre-
excitation following ablation.

Figure 4.
The electrogram from our fourth
and youngest patient, who has not
yet undergone catheter ablation.
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Discussion

In the setting of Wolff–Parkinson–White syndrome,
cardiomyopathy is known to be the result of recur-
rent and sustained episodes of tachyarrhythmia.
Apart from a single documented episode in one of
our patients, none of the others had had symptoms
suggestive of tachyarrhythmia, or any documented
tachyarrhythmias. The cardiomyopathy resolved com-
pletely in three of the four patients, with a definite
temporal relation between the disappearance of pre-
excitation and resolution of the cardiomyopathy.
Only one of the patients had symptoms attributable
to the cardiomyopathy, and these symptoms per-
sisted despite spontaneous loss of conduction across
the accessory pathway and normalization of left ven-
tricular function.

A possible mechanism for the cardiomyopathy
could be ventricular dysfunction secondary to non-
physiologic activation of ventricular myocardium
via the accessory pathway, as has been reported in
patients undergoing permanent implantation of
pacemakers.4,5 This form of cardiomyopathy related
to the site of pacing, however, is associated with
structural changes in the ventricular myocardium.4,6

In the two patients in whom diagnostic cardiac

catheterisation was performed, multiple right ven-
tricular biopsies failed to reveal structural changes.
In addition, cardiomyopathy associated with struc-
tural alterations in the myocardium would be
unlikely to reverse rapidly. Another possibility is
that eccentric ventricular activation via the accessory
pathway might mimic cardiomyopathy, due to asyn-
chronous spread of the depolarising current. Wolff–
Parkinson–White syndrome, nonetheless, is relatively
common, and it may be expected that dilated car-
diomyopathy in asymptomatic patients would have
been observed more frequently if it was entirely 
the result of asynchronous ventricular activation. A
genetic basis for this association is unlikely, as none
of the patients had a positive family history, and the
cardiomyopathy was reversed with abolition of pre-
excitation. A potentially significant observation may
be that the accessory pathway was right sided in all
four patients.

Regardless of the mechanism of cardiomyopathy,
the important question remains as to what we should
recommend for the asymptomatic child with dilated
cardiomyopathy associated with ventricular preexci-
tation? Catheter ablation in young patients is not
without risks, although the rates of success at the

Table 1. Patient characteristics data, and investigations and management.

No.

1 2 3 4

Patient characteristics data
Age at diagnosis (months) 12 96 156 48
Weight (kg) 9 27 50 11
LVEDD (mm) 48 53 57 45
LV FS (%) 24 25 13 13
Documented arrhythmias None 1 episode of SVT None None
Symptoms/clinical signs Failure to thrive; None (one episode of None Failure to thrive;

associated murmur; palpitations) associated murmur
tiredness, impaired
exercise capacity

ECG WPW; right sided WPW; right sided WPW; right sided WPW; right sided
pathway pathway pathway pathway

Investigations and management
Follow-up (months) 66 24 7 18
Cardiac catheterization

Age 34 None None 30
LVEDP 10 13

Biopsy Negative None None Negative
Management Antifailure medications Ablation of accessory Ablation of accessory Antifailure medications

Spontaneous termination pathway pathway
of preexcitation

LV parameters at follow-up
LVEDD (mm) 45 46 44 44
FS (%) 35 32 36 13

Abbreviations: LV: left ventricle; LVEDD: left ventricular end-diastolic diameter; FS: fractional shortening; LVEDP: left ventricular 
end-diastolic pressure; SVT: supraventricular tachycardia; WPW: Wolff–Parkinson–White syndrome
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present time are in excess of 90%. If screening stud-
ies to determine the aetiology of dilated cardiomy-
opathy are negative, and the cardiomyopathy persists
at follow-up, our limited results suggest that abla-
tion produces complete recovery of ventricular func-
tion. This option should, therefore, be considered in
the management of such patients.
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