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Abstract
Wolff-Parkinson-White (WPW) syndrome is uncommon in emergency services, but clinicians come across patients with pre-excitation syndrome. WPW is characterized by the presence of an accessory pathway that predisposes patients to tachyarrhythmias and
sudden death. Patients with WPW syndrome are potentially at an
increased risk of dangerous ventricular arrhythmias. Most of the
patients are young and do not have underlying structural heart disease. Management of asymptomatic patients with WPW syndrome
has always remained controversial. Here, we present a rare case of a
29-year-old man with WPW syndrome after a motorcycle accident.
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Introduction
In 1930, Wolff, Parkinson and White described a series of
young patients who had a bundle branch block pattern on
electrocardiography (ECG), a short PR interval, and paroxysms of tachycardia [1]. Pre-excitation was defined by Durrer et al. in 1970 as follows: “Pre-excitation exists, if in relation to atrial events, the whole or some part of the ventricular
muscle is activated earlier by the impulse originating from
the atrium than would be expected if the impulse reached
the ventricles by way of the normal specific conduction system only” [2]. Wolff–Parkinson–White (WPW) syndrome
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is defined as a congenital abnormality involving the presence of abnormal conductive tissue between the atria and
the ventricles in association with supraventricular tachycardia (SVT). It involves pre-excitation, which occurs because
of the conduction of an atrial impulse, not by means of the
normal conduction system, but via an extra atrioventricular
(AV) muscular connection [termed an accessory pathway
(AP)] that bypasses the AV node [3].
Electrocardiographic findings of WPW syndrome consist of pre-excitation manifested by a shortened PR interval
(< 120 ms), a widened QRS complex (> 100 ms), a delta
wave (abnormal initial QRS vector), and SVT. In western
countries, the prevalence of WPW syndrome is 1.5–3.1 per
1000 persons [4]. WPW is the second most common cause of
paroxysmal SVT in the western world and is the most common cause in China [5]. WPW syndrome may present with
palpitations, presyncope, syncope, or sudden cardiac death
(SCD). We describe an atypical presentation of WPW syndrome in a young adult following a motorcycle accident.

Case Report
A 29-year-old man presented to the emergency department
complaining of 1 h of palpitation and fluttering shortage of
breath after a motorcycle accident. The patient had no history of intermittent palpitations and a diagnosis of cardiac
disorder.
The patient presented with the following vital signs:
heart rate 235 bpm, arterial blood pressure 120/70 mmHg,
and body temperature 36.5°C. The patient was alert and oriented, and the skin was warm and dry. Pupils were isochoric;
direct and indirect pupil light reflexes were positive in both
eyes. On cardiac examination, S1 and S2 were normal and
there was no heart murmur. Physical examination of the patient was normal, except for right ulna and radius fracture
due to the traffic accident. The patient was not taking any
medications, nor had he had any follow-up since diagnosis
of WPW. He denied cigarette or marijuana smoking and
taking cocaine. There was no jugular venous distension. He
had tachycardia and shortness of breath, but there was no
wheezing or rales. His right wrist was tender, which caused
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Figure 1. Patient’s initial ECG. Ventricular rate was 235 bpm and the rhythm was SVT.

discomfort. We applied a short arm splint for his fractures.
Physical examination of other systems was unremarkable.
After obtaining successive strips of ECG, the patient
was diagnosed with SVT (Fig. 1). His ventricular rate was
235 bpm. Within 10 min of administration of 150 mg amiodarone, the ventricular rate decreased and converted to WPW
syndrome rhythm. ECG was consistent with pre-excitation,
which was manifested by a shortened PR interval (< 120
ms), a widened QRS (> 100 ms), and a delta wave (abnormal
initial QRS vector) (Fig. 2). He was then managed by oral
propafenone, low-dose aspirin, a histamine H2 blocker, and
a non-steroidal anti-inflammatory drug.

Discussion
WPW syndrome is found in persons of all ages. Most patients
with WPW syndrome present during infancy. However, a
second peak of presentation is noted in school-aged children
and adolescents. In patients with abnormal ECG findings
indicative of WPW syndrome, the frequency of SVT paroxysms increases from 10% in people aged 20–39 years to
36% in people older than 60 years [6]. Overall, about 50% of
patients with WPW develop tachyarrhythmias. In our case,
the 12-lead ECG on admission showed SVT with a heart
rate of 250 per minute. The incidence of SCD in patients
with WPW syndrome has been estimated to range from
0.15% to 0.39% [7]. Risk factors for sudden death include,
a short pre-excited R-R interval (< 250 ms) during sponta-

neous or induced atrial fibrillation (AF), history of symptomatic tachycardia, multiple accessory pathways, Ebstein’s
anomaly, and familial WPW syndrome [7, 8]. Our patient
had none of these risk factors; however, symptomatic tachycardia was observed after the traffic accident. Sudden death
may be the first, although infrequent, clinical manifestation
of WPW syndrome; therefore, conservative therapy policy is
under discussion, and it has been proposed that all patients
should receive intervention [8]. Response to long-term antiarrhythmic therapy for the prevention of further episodes of
tachycardia in patients with WPW syndrome remains variable and unpredictable. Current diagnostic modalities are accurate in identifying patients with WPW syndrome, but lack
the sensitivity to predict SCD [9]. Asymptomatic patients
require periodic observation. The onset of cardiac arrhythmias, and possibly the sudden death risk, may be eliminated
by prophylactic catheter ablation [7, 9]. We suggest that our
patients should also receive prophylactic catheter ablation.
In most patients, SVT is well tolerated and is not lifethreatening. However, the potential for syncope, hemodynamically compromising rhythms, or sudden death may
prevent patients with WPW syndrome from participating in
competitive sports or dangerous occupations until the substrate is definitively addressed and cured by catheter ablation
[6, 7].
In a study by Timmermans et al. [8], ventricular fibrillation was the first manifestation of WPW syndrome in 53%
of patients. Rinne et al. [9] presented evidence favoring invasive electrophysiological testing in all patients with WPW
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Figure 1. Within 10 min of administration of 150 mg amiodarone, the ventricular rate decreased and converted
to WPW syndrome rhythm. ECG consisted of pre-excitation manifested by a shortened PR interval (< 120 ms),
a widened QRS (> 100 ms), and a delta wave (abnormal initial QRS vector).

syndrome and palpitations.
WPW syndrome is commonly diagnosed on the basis of
the surface ECG in an asymptomatic individual [6, 9]. In this
case, it is manifested as a delta wave, which is a slurred upstroke in the QRS complex that is associated with a short PR
interval. The short PR interval and slurring of the QRS complex is actually the impulse making it through to the ventricles prematurely (across the AP), without the usual delay
experienced in the AV node.
If the patient experiences episodes of AF, the ECG
will show a rapid polymorphic wide-complex tachycardia
(without torsades de pointes). This combination of AF and
WPW is considered dangerous, and most antiarrhythmic
drugs are contraindicated. When an individual is in normal
sinus rhythm, the ECG characteristics of WPW syndrome
are a short PR interval, widened QRS complex (> 120 ms
in length) with slurred upstroke of the QRS complex, and
secondary repolarization changes reflected in ST segment–T
wave changes [9, 10]. Similarly, our case had a short PR
interval, widened QRS complex (> 120 ms in length) with
slurred upstroke of the QRS complex, and secondary repolarization changes reflected in ST segment–T wave changes.
In the case of type A pre-excitation (left AV connections), a positive R wave is seen in V1 (“positive delta”) on
the precordial leads of the electrocardiogram, while in type
B pre-excitation (right AV connections), a predominantly
negative delta wave is seen in lead V1 (“negative delta”)
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[6]. Due to the positive R wave seen in V1 (“positive delta”)
on the precordial leads of the electrocardiogram, the present
case was considered to be a type A WPW.
Treatment of tachycardia associated with WPW is similar to treat paroxysmal SVT, with a focus on breaking the
cyclical transmission of impulses. This is best accomplished
by temporarily prolonging the refractory period of the AV
node with drugs such as adenosine [10]. The most favorable
plan is to treat symptomatic WPW syndrome patients with
ablation to cure the tachycardia and eliminate the potential
dangerous effects of drugs [7, 10]. Electrophysiologic study
(EPS) was planned for the present case.
Acutely, people with WPW who are experiencing
tachyarrhythmias may require synchronized electrical cardioversion if their condition is critical (e.g., they are hypotensive or lethargic with altered mental status); if they are
stable, medical treatment may be used [11]. Patients with
AF and rapid ventricular response are often treated with
amiodarone or procainamide to stabilize their heart rate.
Procainamide, amiodarone, and cardioversion are now accepted treatments for the conversion of tachycardia found
with WPW. Adenosine and other AV node blockers including diltiazem, verapamil, other calcium channel blockers and
beta blockers should be avoided in AF and atrial flutter with
WPW [9, 11]. The definitive treatment of WPW syndrome is
destruction of the abnormal electrical pathway by radiofrequency catheter ablation [7, 11].
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Conclusion
Early diagnosis, correct treatment, and patient education are
of principal importance in patients with WPW syndrome.
Patients should be referred for catheter ablation, and conduction abnormalities (e.g., AV block or slowing of conduction)
can be handled clinically with the placement of a permanent
pacemaker. Periodic follow-up care of patients is necessary,
along with consideration for EPS and prophylactic catheter
ablation. This is especially true in asymptomatic young patients who have been told of their abnormal ECG results.
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