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Junctional ectopic tachycardia (JET) is a rare arrhythmia
presenting either as a primary form1 or more often as a
transient phenomenon immediately after heart surgery.2

Congenital JET usually occurs in the first six months of life
as a persistent arrhythmia, associated in up to 60% of cases
with cardiomegaly and/or heart failure.1

Congenital JET has been described in sporadic case reports
or larger multicentre populations. The purpose of this study is
to examine retrospectively the clinical presentation and
outcome of a cohort of nine patients with congenital JET
referred during a 20 year period time to a single unit and all
medically treated.

METHODS
Nine patients (two male, seven female) suffering from
persistent sustained JET were referred to our hospital between
1980 and 1999. All the patients underwent a complete medical
history, physical examination, 12 lead ECG, 24 hour Holter
recording, and echocardiogram.

The diagnosis of JET was based on electrocardiographic evi-
dence of a narrow complex tachycardia and atrioventricular
dissociation.

All the patients underwent medical treatment according to
the following regimen:

• Digoxin (5–10 µg/kg/day orally) was given for controlling
the symptoms of cardiac failure, in the presence of
cardiomegaly and/or decreased left ventricular function

• Propafenone (10–15 mg/kg/day orally) was used in all
patients, alone or in combination with digoxin, as first step
of treatment

• Amiodarone (loading dose 12–27 mg/kg/day for seven days,
followed by a maintenance dose of 5–12 mg/kg/day orally)
was the next drug administered if propafenone proved
ineffective after four days of treatment.

A Ic antiarrhythmic drug (propafenone or flecainide) was
administered in combination with amiodarone when the lat-
ter proved ineffective alone in controlling the arrhythmia. This

combination of drugs was also used in an attempt to reduce
the dose of amiodarone, and prevent signs of drug toxicity.

The doses of amiodarone and propafenone, used in combi-
nation, were 5 mg/kg/day and 5–10 mg/kg/day, respectively.
Flecainide was used in combination with amiodarone at a
dose of 2–5 mg/kg/day orally.

Repeat ECGs and 24 hour ambulatory recordings assessed
the results of treatment.

Treatment success was defined as a stable decrease, on ECG
Holter, in the mean heart rate of < 140 beats per minute
(bpm), while partial success was defined as a decrease in the
rate of tachycardia (usually mean heart rate < 170 bpm) that
resulted in alleviation of symptoms or signs of heart failure.
Patients were discharged in the presence of total or partial
treatment success. They were seen in our outpatient clinic at
two weeks, one, three, and six months after the discharge, and
at four month intervals thereafter. However, follow up time
was modified in case of impaired clinical status. Assessment at
follow up visits included 12 lead ECG, 24 hour Holter,
echocardiogram, and blood analyses.

RESULTS
Table 1 shows patient characteristics, JET features, and drug
treatment.

A family history of JET was positive in five of the nine
patients. In particular, three members of the same family (two
sisters, one cousin) entered our study. Two patients had
congenital heart disease: an ostium secundum atrial defect
and a small ventricular septal defect.

Digoxin was given in six patients to control the symptoms
of cardiac failure or in the presence of decreased left ventricu-
lar function.

Propafenone was initially given to all the patients. In the
presence of clinical or instrumental signs of impaired
ventricular function (six patients) the drug was given in com-
bination with digoxin. In three patients propafenone slowed
the ventricular rate (177 bpm v 107 bpm) (fig 1). In six
patients the drug was completely ineffective.

Table 1 Patient characteristics, junctional ectopic tachycardia features, and drug treatment

Patient Sex JET onset
Heart rate at
presentation (bpm)

Heart rate at
discharge (bpm) Familiarity

Heart
failure

Decreased
SF/EF Treatment Follow up

1 F 6 months 190 100 − − + DG + PF 14.6 years
2 F 4 months 170 110 − − − PF 7.1 years
3 F 6 months 240 170 + + + DG+AM 12.5 years
4 F 2 months 170 120 + − − AM+PF 8.2 years
5 M 5 months 170 110 − − − PF 21.5 years
6 F 3 months 300 130 + + + DG+AM+PF 18.8 years
7 M 2 months 270 130 + + + DG+AM+PF 16.5 years
8 F 1 month 240 140 − − + DG+AM+FL 2.6 years
9 F 6 months 300 120 + + + DG+AM+FL 10.5 years

AM, amiodarone; DG, digoxin; EF, ejection fraction; FL, flecainide; JET, junctional ectopic tachycardia; PF, propafenone; SF, shortening fraction.
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Amiodarone alone was the next drug used in the six
patients who did not respond to propafenone. The drug proved
successful in two patients, partially successful in one patient,
and failed in three patients.

The combination of amiodarone and propafenone proved
successful in treating two patients and was partially success-
ful in one patient.

During the follow up, the combination of amiodarone and
flecainide was successfully used in two patients initially
treated with high dose amiodarone alone (12 mg/kg/day),
enabling a reduction in the dose of amiodarone.

Systemic side effects did not occur during treatment in all
the patients, and ventricular function did not deteriorate. No
patients underwent His bundle catheter ablation.

Two patients treated respectively with the combination of
amiodarone + propafenone and amiodarone + flecainide
showed, during follow up, non-sustained symptomatic ven-
tricular tachycardia. In both the cases the ventricular
tachycardia disappeared, halving the Ic antiarrhythmic drug
dose and increasing the amiodarone dose.

Follow up periods range from 2.6–21 years. All the patients
are still being treated, as all attempts to stop medical
treatment resulted in an uncontrollable tachycardia.

DISCUSSION
JET has been reported in older children and adults, and as a
transient phenomenon immediately after surgery for congeni-
tal heart defects.2 However, the outcome and prognosis of the
acquired form is very different from the congenital form, and
patients presenting with JET in childhood or adolescence have
been excluded from the present study.

Clinical features
The occurrence of the clinical presentation of congenital JET
usually ranges from birth to 4 weeks of age. Sporadic cases of
history of intrauterine tachycardia have been reported in
patients who showed overt JET at birth.1

In our series, a high proportion of the patients presented, at
the time of referral, with echocardiographic evidence of
impaired left ventricular function (6/9) and clinical signs of
congestive heart failure (4/9). The age of tachycardia
presentation was not related to the occurrence of congestive
heart failure or impaired left ventricular function (3.7 months
in patients with normal function v 4 months in patients with
impaired function). Clinical status seemed to be related to the
ventricular rate at presentation (170 bpm in patients with
normal ventricular function v 257 bpm in patients with
impaired function).

A family history of JET has been recognised in 55.6% of our
patients, similar to previous studies reporting a 50% incidence

of the familial form.1 Particularly, three members of the same
family (two sisters, one cousin) entered our study.

Death
Congenital JET has a high mortality rate, up to 34%.1 In our
series no deaths were recorded. The exact mechanism related
to death in congenital JET is still unclear. Sporadic cases of
sudden death have been attributed to a dramatic evolution to
paroxysmal complete atrioventricular block.1 3 It has been
suggested that the same His bundle degenerative process that
supports JET could later extend to cause atrioventricular
block. However, in some cases the potential proarrhythmic
effects of the drugs used to control the arrhythmia could not
be excluded as a cause.4 In our series, two patients developed
symptomatic non-sustained ventricular tachycardia as a
spontaneous desynchronisation of JET, caused by the pro-
arrhythmic effect of the drug combination. This observation
outlines the necessity for accurate monitoring of drug action
during long term treatment, especially when drug combina-
tions are used.

Treatment
Treatment is indicated in infants with symptoms, reduced
ventricular function or rapid heart rate. The most appropriate
management of infants with slow JET (< 150 bpm) without
symptoms is debatable. However, the importance of monitor-
ing these asymptomatic patients accurately is undoubted. Our
policy is to use digoxin only in controlling the symptoms of
cardiac failure, giving antiarrhythmic drugs to control the
ventricular rate of arrhythmia. Digoxin use has not been
shown to be completely safe in patients with JET. Patients
affected by congenital JET and severe cardiac failure have
been reported to develop ventricular fibrillation or faster
tachycardia (up to 400 bpm) during progressive digoxin
loading.1

Despite the excellent results presented in previous work,5 in
our series propafenone, used alone, resulted in effectively pre-
venting or controlling tachycardia in three patients only, espe-
cially in those patients with lower heart rate (mean rate dur-
ing tachycardia 170 bpm). According to a previous report,6

amiodarone was substantially successful within the first five
days of treatment, without any complications during follow
up. Furthermore, we noted that the combination of amiodar-
one and a Ic antiarrhythmic drug could be used to reduce the
dose of amiodarone, with excellent results.

In conclusion, there are various medical treatments for JET.
A pharmacological approach should be regarded as the first
line therapeutic option. Physicians should not be discouraged
by initial failure, because “true” drug refractory JET is very
rare. In those patients who fail to respond to a single drug
regimen, the addition of an antiarrhythmic agent with differ-
ent electrophysiological effects may prove effective.
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Figure 1 Twelve lead ECG in 4 month old patient treated with
propafenone (junctional ectopic tachycardia with a heart rate of 157
bpm).
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IMAGES IN CARDIOLOGY.............................................................................
Visualisation of activation and repolarisation in congenital long QT syndrome

Athree dimensional electroanatomic mapping system (CARTO,
Biosense Webster) can visualise the activation sequence during
normal or abnormal rhythm, and has recently been used as a

guide for catheter ablation for some tachyarrhythmias. Activation
time at each site is measured from a bipolar (or a unipolar)
electrogram and is determined as the interval between the QRS onset
and the time minimum of the first derivative (Vmin) of the QRS deflec-
tion. On the other hand, the time maximum of the first derivative
(Vmax) of the T wave, which is measured from a unipolar electrogram,
is shown to be coincident with repolarisation at each site.

We report on a 16 year old Japanese male with congenital long QT
syndrome who had episodes of syncope and a prolonged corrected QT
interval (589 ms) with a notched configuration (below left). During
the electrophysiological study, after obtaining informed consent,
endocardial mapping of unipolar recording in the right and left ven-
tricle was performed during constant atrial pacing (80 beats/min).
We constructed maps of both activation time (panels A (right
anterior oblique (RAO) 30°) and B (left anterior oblique (LAO) 45°))
and repolarisation time, which was defined as the interval between
the QRS onset and the Vmax of the T wave (panels C (RAO 30°) and

D (LAO 45°)). Each colour bar of the maps is relative to the QRS onset
of surface ECG lead V1, ranging from 4 ms (orange) to 84 ms
(purple) in the activation time map, and from 263 ms (orange) to
494 ms (purple) in the repolarisation time map, respectively.
Endocardial activation started at the inferoseptum and the antero-
septum of the left ventricle (LV) simultaneously and spread to the
right ventricle (RV) and the rest of the LV. The free wall of the right
ventricular outflow tract was activated last. In contrast, the repolari-
sation sequence was considerably opposite to the activation
sequence. The left and right ventricular outflow tract repolarised first
and the apex of the RV and the LV repolarised last. The dispersion of
the repolarisation time was increased (231 ms) in this case compared
with the averaged dispersion of the repolarisation time in three nor-
mal controls (172 (10) ms), which may be arrhythmogenic in this
syndrome.
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