
THE POTENTIAL FOR 2 TO 1 ATRIOVENTRICULAR

conduction in patients with the congenitally
prolonged QT syndrome has been well docu-

mented.1 In these patients, prolonged ventricular
repolarization prevents successive conduction of atrial
impulses to the ventricle. Acquired causes of pro-
longed ventricular repolarization may also result in 
2 to 1 atrioventricular conduction. These causes include
electrolytic imbalance, in addition to the side effects
of medication.2 To our knowledge, however, there are
no previous reports of 2 to 1 atrioventricular block
developing in association with prolongation of the
QT interval secondary to treatment with amiodarone.

Case report

An Afro-american boy was born at term weighing
2.7 kg. On physical examination, he was cyanosed,
with a saturation of oxygen measured at 88% in room
air in samples taken from the right arm, a single first
and second heart sound, and a 2/6 systolic ejection
murmur audible at the left upper sternal border.

Praecordial echocardiography demonstrated hetero-
taxy syndrome with isomerism of the right atrial
appendages, a left-sided heart, atresia of the right-sided
atrioventricular valve, pulmonary atresia, a non-
restrictive defect in the oval fossa, obstructed infra-
diaphragmatic totally anomalous pulmonary venous
connection, and a patent arterial duct. The infant was
started on an intravenous infusion of prostaglandins
to maintain patency of the arterial duct.

On the third day of life, the child underwent anas-
tomosis of the pulmonary venous confluence to the
left-sided atrium, ligation of the vertical ascending
vein, and creation of a 3.5 mm modified Blalock-
Taussig shunt. On the first postoperative day, the
child developed supraventricular tachycardia at a
rate of 280 beats/min, which was successfully ter-
minated with intravenous adenosine, following which
he was commenced on an intravenous infusion of
procainamide at 20 mcg/kg/min after being loaded
with 5 mg/kg of procainamide over 15 min. 

The tachycardia recurred within 6 hours, so the
procainamide was discontinued and the patient was
loaded with amiodarone given intravenously at
5 mg/kg. He was then started on a standard infusion
of amiodarone at a dosage of 10 mg/kg/day. He devel-
oped further tachycardia within 24 h, and the dosage
of amiodarone was increased to 15 mg/kg/day. An elec-
trocardiogram on the third day after surgery while
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being treated with amiodarone demonstrated sinus
rhythm, with a corrected QT interval of 410 ms.

He remained in normal sinus rhythm on the infu-
sion of amiodorane until the tenth day after surgery,
when tachycardia recurred at a rate of 250 beats/min.
He was converted to sinus rhythm with a bolus 
of adenosine of 100 mcg/kg, and a further dose of
3 mg/kg of amiodarone was administered. Three
hours later, he experienced sudden bradycardia, with
a ventricular rate of 75 beats/min, an atrial rate 
of 150, and 2 to 1 atrioventricular conduction. The
corrected QT interval was prolonged, measuring
650 ms (Fig. 1). Pacing was attempted but unsuc-
cessful, and isoproterenol was commenced at a dose of

0.02 mcg/kg/min, with resolution of the bradycardia
and 1 to 1 atrioventricular conduction. An electro-
cardiogram performed on the 24th day after surgery
showed a corrected QT interval of 540 ms. There
were no ventricular arrhythmias during this time.
Amiodarone was discontinued, and propranolol started
at a dose of 1 mg/kg/day given six hourly. The cor-
rected QT interval had normalized to 410 ms when
he was reviewed 2 months later (Fig. 2).

Discussion

The occurrence of 2 to 1 atrioventricular block 
in association with long QT syndrome has been
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Figure 1.
The electrocardiogram demonstrates 2 to 1 atrioventricular conduction, and a prolonged QT interval of 650 ms, after initiation of treatment
with amiodarone.
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Figure 2. 
The electrocardiogram now demonstrates restoration of normal sinus rhythm, with a corrected QT interval of 410 ms, after discontinuation of
the amiodarone and commencement of beta blockade.
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well-recognized.1 The long QT syndrome encom-
passes a wide variety of both congenital and acquired
etiologies underlying prolonged ventricular repolar-
ization, with several gene deletions determined over
the last decade to be responsible for the congenital
variants of the syndrome.3–7 Atrioventricular block
results not from an abnormality of the atrioventricu-
lar node, but rather from prolonged repolarization of
the His-Purkinje system or ventricular myocardium,
such that successive atrial impulses find the ventri-
cles refractory to conduction. A recent review of this
association found affected patients to have markedly
prolonged QT intervals, to an average of 650 ms,
during 2 to 1 atrioventricular conduction.2 Ventricular
tachycardia, or torsades de pointes, occurred in half
of these patients, with a reported mortality rate of
50% by 6 months and 67% by 2 years of age.2

Previous reports have described 2 to 1 atrioventri-
cular block occurring with prolongation of the QT
interval in the setting of hypocalcemia and hypoka-
lemia.8,9 This arises secondary to prolongation of
phase 2 of the action potential, resulting in prolon-
gation of the ST segment and QT interval on the
electrocardiogram, occasionally being sufficiently
significant to produce atrioventricular block. To our
knowledge, this occurrence has not previously been
described in association with the use of amiodarone.

Amiodarone is a class III antiarrhythmic agent
currently used in the treatment of multiple distur-
bances of rhythm arising both from atrium and ven-
tricle, with potential side effects including torsade
de pointes.10 Our patient had isomerism of the right
atrial appendages, representing an additional under-
lying potential for dysfunction of the atrioventricu-
lar node. The presence of a normal corrected QT
interval prior to initiation of amiodarone, in addi-
tion to normalization of the interval following dis-
continuation of the drug, however, supports its toxic
nature in our patient. 

This case serves to illustrate the potential toxicity
of amiodarone, especially when used at higher doses
in infants proving refractory to medical conversion.
It also additionally highlights the importance of fre-
quent electrocardiographic monitoring of patients
receiving intravenous amiodarone, and the need for
early conversion to an alternative medication should
there be excessive prolongation of the corrected QT
interval.
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