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Paroxysmal Complete Atrioventricular Block: A Rare Cause of Syncope in Children
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ABSTRACT
Paroxysmal atrioventricular block (PAVB) is a rare cause of syncope, mostly reported in adults. In the
present study, a child with recurrent syncope due to PAVB is reported. A 12-year old boy was admitted
due to syncope. Some syncopal episodes were consistent with vasovagal syncope, while others had atypical features. Electrocardiography, echocardiography, and 24-hour electrocardiography monitoring
were normal. Head-up tilt table test revealed mixed type vasovagal syncope. With beta-blocker treatment,
the frequency of syncopal episodes decreased; however, the episodes with atypical features continued.
Intracardiac electrophysiological study was normal, but repeated external loop recorder monitoring revealed transient AVB during a syncopal episode. In children with syncope with atypical features, PAVB
should be kept in mind. Repeated external loop recorder monitoring may be useful in the diagnosis of
such seldom seen arrhythmic causes.
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Bloqueo Auriculoventricular Completo Paroxístico: Una Rara Causa de Síncope
en Niños
H Olgun1, N Ceviz1, T Karagoz2
RESUMEN
El bloqueo auriculoventricular paroxístico (BAVP) es una causa rara del síncope, reportada principalmente en adultos. El presente estudio, reporta el caso de un niño con síncope recurrente debido al BAVP.
El niño, de 12 años de edad, fue ingresado a causa de un síncope. Algunos episodios sincopales correspondían a síncopes vasovagales, mientras que otros tenían características atípicas. La electrocardiografía, la ecocardiografía y 24 horas de monitoreo con electrocardiografía fueron normales. La
prueba de inclinación con mesa basculante reveló un síncope vasovagal de tipo mixto. Con el tratamiento con bloqueadores beta, disminuyó la frecuencia de los episodios sincopales. Sin embargo, continuaron los episodios con características atípicas. El estudio electrofisiológico intracardíaco arrojó
resultados normales, el monitoreo repetido con grabador de bucle externo, reveló un BAV transitorio durante un episodio sincopal. En niños con síncope con características atípicas, la posibilidad de un BAVP
debe tenerse en cuenta. El monitoreo repetido con grabador de bucle externo puede ser útil en el diagnóstico de esas causas arrítmicas raras veces vistas.
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A Rare Cause of Syncope in Children

INTRODUCTION
Syncope is a relatively common problem in childhood, and the
most frequent type is vasovagal syncope with a benign course
(1). Structural heart diseases and cardiac arrhythmias can result in severe syncopal attacks (2). While paroxysmal atrioventricular block (PAVB) has been reported as a cause of
syncope in adults (3), it is a rare cause of syncope in children
(1, 4). In the present study, a child with recurrent syncope due
to PAVB is reported.

CASE REPORT
A 12-year old boy was admitted with the complaint of syncope. He had a history of short episodes of loss of consciousness for the last two years. The frequency of attacks had
increased in recent months. He described two types of syncopal episodes: a) while standing, he would experience dizziness
and blackout/faint, lasting for approximately 2–3 minutes, and
b) while sitting, he would experience chest pain, palpitation
and dizziness, and lose consciousness for approximately 15–20
seconds. The syncopal attacks did not include convulsive characteristics. His medical history revealed two febrile convulsions at two and three years of age. In addition, two cousins
were under treatment for epilepsy.
His physical examination, whole blood count and biochemical analysis including electrolytes were normal. Electrocardiography, 24-hour electrocardiography monitoring and
echocardiographic study revealed no cause for the syncope.
Neurological examination, electroencephalography and brain
imaging were also normal. Because of the unexplained syncope, head-up tilt table test was performed, and a vasodepressor-type syncope developed at the 8th minute of the test.
Metoprolol was started. During the following six months, the
frequency of attacks decreased, but three new attacks were reported. The first occurred while sitting, with syncope lasting
3–4 seconds following chest pain and dizziness; the second
was a short presyncope while sitting, without any prodromal
sign, and the third was a short syncope while sitting without
any prodrome. Neurological evaluation was again normal.
Clinical signs did not suggest epilepsy. Although the recent
attacks were not thought to be vasovagal, beta-blocker was
continued. One month later, he presented with a new syncopal episode. While sitting, he felt palpitation and chest pain
prior to a 3–4-second loss of consciousness. The patient was
prescribed an event recorder, and the recording obtained after
a syncope similar to the previous attacks was normal. An intracardiac electrophysiological study was performed and all
measurements were normal, and no tachycardia could be induced. As his attacks continued, the event recorder was prescribed again. The electrocardiogram (ECG) recorded during
a new syncope revealed 3:1 and 2:1 atrioventricular blocks
(AVB) following two short complete AVB attacks (Figs. 1, 2).
Atrioventricular blocks occurred without P-P cycle
lengthening, and the PR interval remained stable before and at
the end of the pauses. The family refused permanent pacemaker implantation. The patient was followed, and at the last

Fig. 1:

The electrocardiogram recorded during a syncope revealed two short
complete atrioventricular block attacks (a).

Fig. 2:

3:1 (b) and 2:1 (c) [in Fig.1] atrioventricular block periods followed
the complete atrioventricular block attack (a).

visit (28 months after the diagnosis), he was still experiencing
brief syncopal episodes. Electrocardiogram and Holter monitoring did not show progression to persistent AVB.

DISCUSSION
Syncope is defined as sudden transient loss of consciousness,
usually leading to falling (2). In addition to structural cardiac
diseases, arrhythmias can also cause syncope (2). Tachyarrhythmias with a high heart rate, either supraventricular or ventricular, may critically decrease the cardiac output and result in
syncope or sudden death (5). Bradyarrhythmias may also
cause syncope. In children, high-grade AVB, either congenital
or acquired, is the most commonly encountered cause of bradyarrhythmia causing syncope (6). The permanent form of
high-grade AVB is a result of intrinsic disease of the AV conduction system [inflammatory, degenerative, congenital, etc]
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(7, 8). There are various case reports of PAVB in adults with
normal cardiac anatomy (3, 9, 10). Although there are case
series of paediatric patients with PAVB in a normal heart (1, 4),
the frequency of the disease among the causes of syncope is not
known.
The paroxysmal form of the disease may be the result of
an intrinsic disease of the AV conduction or the other known
form of block, namely, vagal (extrinsic) PAVB (11). In the
index case, the absence of any evidence of cardiac abnormalities, the younger age, and the outcome showing no progression of the block toward permanent forms for several years
argue against an intrinsic cardiac aetiology. Non-inducibility
of AVB by atrial, His, or ventricular premature extrasystole,
increased heart rate (tachycardia-dependent AVB), and decreased heart rate (bradycardia-dependent AVB) are features
that support a diagnosis of intrinsic AVB (12, 13). As most of
these features were absent in our patient, intrinsic AVB was
not considered.
At the first admission, the patient’s syncopal episodes
were defined with features consistent with vasovagal syncope
(recurrent attacks while standing with prodromal symptoms).
The head-up tilt table test revealed a vasodepressor-type
response. Beta-blocker treatment resulted in resolution of this
type of syncope, but the attacks with atypical features, which
were also present prior to beta-blocker treatment, continued.
We believed that there was another cause for these syncopal
attacks.
The classic vagal effect on the conduction system includes gradual slowing of the sinus rate (P-P interval) and AV
conduction (prolonging PR), which are occasionally followed
by sinus arrest or complete AVB. The two conditions frequently coexist, indicating a simultaneous vagal action on the
sinus node and AV node. Even when a more prominent AV
response occurs, vagally mediated AVB is usually preceded by
significant PR prolongation or Wenckebach; the P-P interval is
also prolonged markedly during asystole, and there is significant PR prolongation on resumption of AV conduction (12–
16). These features, which suggest an idiopathic PAVB, were
absent in our patient’s ECG during the event.
Elucidating the underlying cause of unexplained syncope
can pose a clinical challenge, which is difficult yet worthwhile,
as an underlying cardiac disease in patients with syncope is
associated with higher rates of mortality and morbidity (17).
An echocardiography can reveal the structural heart diseases;
however, in patients in whom arrhythmia is suspected as the
possible cause of the syncope, it is essential to make a symptom rhythm correlation. In patients with frequent attacks,
symptom rhythm correlation can be achieved by 24-hour ECG
monitoring. Nonetheless, the overall diagnostic yield of Holter
monitoring is low. In a pooled analysis by Linzer et al (18)
among patients with symptoms of syncope or presyncope,
there was a 4% correlation between symptoms and arrhythmias with Holter monitoring for more than 12 hours (18).
Monitoring with external loop recorders increases the rate of
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symptom rhythm correlation [24%–47%] (19–21) and monitoring with an implantable loop recorder for a longer time has
the highest diagnostic yield (22). As the patient’s social security did not allow for the implantable recorder, it could not be
used. Instead, a symptom rhythm correlation could be made
during a second attempt with an external loop recorder.
In conclusion, our case suggests that two different mechanisms may be responsible for syncope in children. If clinical
features are atypical, repeated monitoring with an external loop
recorder may facilitate a diagnosis and catch some uncommon
arrhythmias, such as PAVB.
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