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Abstract

Congenital junctional ectopic tachycardia is a unique supraventricular
tachyarrhythmia that is frequently intractable to medical therapy. Most cases
described have been sporadic with a few studies reporting familial cases. We
report two siblings with congenital JET, born of consanguineous marriage, who
required multiple anti-arrhythmics for control. The inheritance of congenital JET
may be autosomal recessive and an extensive whole genome approach of the
involved family is likely to be helpful in the candidate gene search. Early clinical
and electrophysiological identification is imperative to reduce mortality.
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Introduction

Congenital junctional ectopic tachycardia (JET) is a unique
supraventricular tachyarrhythmia presenting in the first six months
of life, associated in upto 60% cases with cardiomegaly and/or heart
fajlure [1]. Unlike the postoperative variety that is usually self-
limiting, the congenital variety persists in 90% cases. It is frequently
intractable to medical therapy and associated with significant
mortality. However, with the introduction of amiodarone, it has
become amenable to treatment [2]. Most cases described have been
sporadic with a very few studies in literature reporting familial cases
[1,3]. In one study, TNNI3K gene mutation was identified as the
likely cause [4]. We report two siblings with congenital JET who
were born out of a consanguineous marriage and required multiple
antiarrhythmic drugs for control.

Case Presentation

A 27-day-old female child born of a consanguineous marriage
presented to the emergency with lethargy, poor feeding and fast
breathing for one day. She was in cardiogenic shock with tachycardia
(190/min), hepatomegaly and S3 gallop. She improved over the
initial 12 hours with dobutamine infusion, oxygen and restricted
intravenous fluids. At 18 hours of admission, she had a heart rate
exceeding 250/min. An electrocardiogram revealed a narrow QRS
tachycardia with Atrio-Ventricular (AV) dissociation with an atrial
rate of 150/min and a ventricular rate of 250/min, suggestive of
congenital junctional ectopic tachycardia (Figure 1). Amiodarone,
with a loading dose of 5mg/kg followed by an infusion at 10ug/kg/
min, suppressed the heart rate to around 210/min. Digoxin given 12
hours after the amiodarone loading induced ventricular ectopics and
hence further doses were withheld. Propranolol at 2mg/kg/day was
added 24 hours after the start of amiodarone. The heart rate reduced
to 110/min after 48 hours of anti-arrhythmics. Echocardiography
revealed severe left ventricular dysfunction (ejection fraction: 20-25
%) without any evidence of a structural heart disease, suggestive of
tachycardiomyopathy and hence enalapril was started. She had a
satisfactory ventricular rate control on amiodarone and propranolol
and was discharged.

The elder male sibling of this child currently aged three years was
also diagnosed as a case of congenital JET at 40 days of life (Figure 2).
He had another life-threatening episode of arrhythmias at two years
of age and is presently stable on amiodarone, flecainide, metoprolol
and enalapril. His recent echocardiography revealed moderate left
ventricular systolic dysfunction with an ejection fraction of 45%.
The mother of the siblings tested negative for anti-SSA and SSB
autoantibodies.

Discussion

Congenital JET is a rare tachyarrhythmia first reported by
Coumel, et al in 1976 [5]. Neonates present with congestive heart
failure and echocardiographic evidence of left ventricular dysfunction
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Figure 1: Electrocardiogram of the index case showing a narrow complex
tachycardia with atrioventricular dissociation suggestive of congenital
junctional ectopic tachycardia.
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Figure 2: Electrocardiogram of the elder sibling showing narrow QRS
complexes with atrioventricular dissociation.

FENTEER

|
P

and the clinical status is related to the ventricular rate at presentation
[3]. Its association with congenital heart disease has been reported to
be sporadic. The diagnosis is based on electrocardiographic evidence
of a narrow complex tachycardia and AV dissociation [6].

The electrophysiological mechanism is thought to be abnormal
automaticity within the AV node or the proximal bundle of His.
Cardioversion and overdrive pacing are generally ineffective and
the tachycardia can evolve into other unstable rhythms [7]. When
there is retrograde conduction, adenosine infusion can rule out AV
reciprocating tachycardia, because of tachycardia cycle lengthening
without termination of the arrhythmia [8].

Treatment is indicated in infants with symptoms, ventricular
dysfunction or rapid rates to control the arrhythmia and suppress the
rate to tolerable levels to prevent heart failure [9]. A review of the
pharmacotherapy has revealed a high failure rate, with amiodarone
having the highest response rates [1,3] Sporadic reports of efficacy
also exist about propafenone, flecainide/encainide, sotalol and
ivabradine. Digoxin does not affect the ventricular rate and has been
demonstrated to be not completely safe [1]. Catheter ablation can be
a definitive option in critically ill patients, when drugs fail or when
tachycardia becomes chronic [6]. Surgical His bundle ablation has
yielded contrasting results.

More interest is attributed to this arrhythmia, as it is familial.
Villain et al reported a familial history of JET positive in 50% children
[1]. In yet another study by Sarubbi et al, up to three members of the
same family were affected, with a family history recognised in up to
55.6% patients [3]. These suggest a possible Mendelian inheritance.
A Canadian study using whole exome sequencing identified a

heterozygous p.Thr539Ala mutation in TNNI3K, a cardiac-specific
kinase, as the likely cause for a novel familial cardiac conduction
disease including congenital JET [4]. An extensive whole genome
approach of the family is likely to be helpful in the candidate gene
search.

Congenital JET is associated with a high mortality; up to 34% [1]
sporadic cases of sudden death have been attributed to a dramatic
evolution to paroxysmal complete AV block. Hence, clinical and
electrophysiological identification and early treatment of the
arrhythmia is imperative in such children to reduce mortality due to
a treatable cause.
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