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SUMMARY When an 18 month old girl who had tetralogy of Fallot and episodes of severe cyanosis
with loss of consciousness was treated with propranolol there was some improvement. But when
the dose was increased she had further episodes of near syncope. Holter monitoring showed
extreme intermittent bradycardia with pauses of up to 2-6 seconds. The episodes of near syncope
and the bradycardia resolved after propranolol was stopped.
Apparent failure of propranolol treatment may on rare occasions be related to drug induced

bradycardia rather than to continued episodes of severe cyanosis.

Propranolol is widely accepted as an effective pallia-
tion for tetralogy of Fallot complicated by episodes of
severe cyanosis.' Side effects of propranolol, such as
bradycardia, congestive heart failure, bronchospasm,
and hypoglycaemia, are well recognised in adults but
seem to be rare in infancy even at high doses.2 We
report the case of a child with tetralogy of Fallot who
was treated with propranolol and in whom continued
episodes of pallor and near syncope seemed to be
caused by propranolol induced bradycardia.

Case report

An 18 month old Asian girl with tetralogy of Fallot
had typical episodes of severe cyanosis during which
she became distressed and then limp. Sometimes she
lost consciousness for up to 10 minutes. She weighed
8 kg and she was treated with propranolol 5 mg three
times a day. This seemed to abolish the attacks.
During a subsequent outpatient visit, however, she
had a prolonged episode of severe cyanosis and lost
consciousness. She was admitted to hospital and the
dose ofpropranolol was increased to 8 mg three times
a day. After this she had several episodes each day
when she became pale and suffered near syncope.
Unlike her usual episodes these attacks were not
associated with preceding cyanosis or distress.
Because she had intermittent sinus bradycardia
during a 12 lead electrocardiogram, 24 hour Holter
monitoring was performed and # blockade was not
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increased. She remained symptom free during the
period of monitoring. Analysis of the recording
showed sinus rhythm at a resting rate of 120 beats/
minute with repeated daytime episodes of sinus
bradycardia and sinus arrest resulting in extreme
junctional bradycardia and pauses lasting up to 2 6
seconds (figure), followed by a slow junctional escape
rhythm and recovery of normal sinus rhythm. The
dose of propranolol was stopped and the child was
sedated and nursed in a quiet room. After ,B blockade
was stopped no further bradycardias occurred on
continuous electrocardiographic monitoring and she
remained free from episodes of severe cyanosis until
she underwent corrective operation one week later.
Her postoperative course was complicated by low
cardiac output and she died three days after opera-
tion.

Discussion

Episodes of severe cyanosis may present with floppi-
ness and pallor, transient vacant episodes, or convul-
sions.3 Although the exact mechanism of these
episodes is uncertain, treatment with propranolol
often abolishes them.45 Toxic effects are rare with the
commonly used daily doses ofbetween 2 and 5 mg/kg
and doses of up to 14 mg/kg have proved both
effective and free from side effects in children with
supraventricular tachycardia.' Complications of
treatment such as bradycardia, congestive heart
failure, and somnolence have been reported in child-
ren, but these were rarely severe enough for treat-
ment to be stopped.6 The paroxysmal sinus arrest
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with episodes of extreme bradycardia that we saw in
our patient has not been recognised before in a child
treated with propranolol, irrespective of the dose
given or the underlying cardiac abnormality.

Inadequate dosage may well be the most common
cause of failure of episodes of severe cyanosis to
respond to propranolol; an initial daily dose of 1 mg/
kg has been suggested, gradually increased up to a
maximum of 5 mg/kg and still further increased to 10
or 15 mg/kg if initial control of symptoms is lost.'
While this protocol undoubtedly may prove success-
ful in many children, our patient shows that poten-
tially serious side effects may occur even with a
standard dose and that continued symptoms in a
child with tetralogy treated with propranolol may be
related to iatrogenic bradycardia rather than to
continued episodes of severe cyanosis.
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