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ABSTRACT

Purpose: Junctional ectopic tachycardia (JET) is an uncommon arrhythmia that occurs
after surgical correction of congenital heart defects. Data on neonates and infants are limited.
This study highlights the epidemiology, incidence, and management of neonates and infants
with JET at a tertiary care center in Lebanon.

Methods: We conducted a retrospective chart review on patients hospitalized between
January 1, 2013, and December 31, 2017. All patients with documented symptomatic junctional
ectopic tachycardia on electrocardiograms who required medical treatment post-surgery were
included.

Results: Nine patients were included. The median age was 18 days, and six were males.
Six of the nine (66.67%) were successfully treated with cooling and amiodarone on the initial
attempt. The other three cases failed initial treatment with adenosine. However, they were
successfully treated with cooling and amiodarone as second-line therapy. All cases of junctional
ectopic tachycardia occurred post-surgery at an average of 1.67 = 1.11 days.

Conclusion: Junctional ectopic tachycardia mostly occurs after corrective cardiac surgery
and can be successfully treated with cooling and amiodarone. Timely diagnosis significantly

affects the outcome.
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INTRODUCTION

Junctional ectopic tachycardia (JET) is a rare
type of supraventricular arrhythmia and can be poten-
tially life-threatening. This tachycardia occurs mostly
after surgical correction of congenital heart defects.'
However, it can present as a primary disorder during
infancy, configuring the so-called “congenital JET.”??
The post-operative form is usually transient and lasts
less than one week. The congenital form usually
occurs in the first six months of life as a persistent,
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sustained form. It lasts up to 90% of the time and is
associated with significant morbidity and mortality,
with a reported mortality rate of up to 70%.>* The
tachycardia and the loss of synchrony between the
atria and ventricles can lead to severe hemodynamic
compromise. Treatment usually includes correction of
electrolytes, modest hypothermia, avoidance of ino-
tropes, and administration of anti-arrhythmic drugs.’®
Among the latter, amiodarone has been proven to be
very effective, with a success rate of up to 70 %.57

Since data related to JET occurring in neonates
and infants are scarce from the Middle East, we ana-
lyzed all recorded cases of JET in this age category
at a tertiary care center in Lebanon hospitalized
between January 1, 2013, and December 31, 2017,
as a part of a study on arrhythmias in neonates and
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infants done over the same time frame.®® We aim
to highlight the epidemiology, incidence, and man-
agement of this rare form of arrhythmia in this age

group.

METHODS
H OSPITAL DESCRIPTION AND PATIENT DIAGNOSIS

The American University of Beirut Medical Center
(AUBMC) is a tertiary care center functioning as a
referral center at the national and regional levels,
located in Beirut, Lebanon, with approximately 200
pediatric heart surgeries per year. A 5-year retro-
spective chart review was conducted on medical
records of patients less than one year old hospital-
ized between January 1, 2013, and December 31,
2017. Medical records, electrocardiograms (ECGs),
laboratory data, and operative reports were reviewed
for all cases. All patients with proven symptomatic
JET based on ECG findings diagnosed by a pediat-
ric cardiologist who required medical treatment were
included.

CLASSIFICATION OF CONGENITAL HEART DISEASE

The complexity of congenital heart disease was
divided into three categories using the American
College of Cardiology Task Force 1 of the 32™
Bethesda Conference. This classification divided
congenital heart lesions into three categories: simple
lesions, moderate lesions, and complex lesions.”® We
used the same scheme to categorize our patients.

TREATMENT SUCCESS

Treatment success was defined as the return of
normal sinus rhythm on an ECG.

S7ATISTICAL ANALYSIS

Descriptive statistical analysis was applied to
the nine cases. Maximum, minimum, mean, median,
upper, and lower quartiles were reported for age and
time post-surgery.

ETHICAL CONSIDERATIONS

The Institutional Review Board (IRB) at AUBMC
reviewed and approved the conduct of this study
under a waiver of informed consent.

REsuLTS
BASELINE CHARACTERISTICS

Over the five-year period, nine cases of JET were
identified (Table 1). The median age was 18 days, and
six were males. The total number of cardiac surgeries
done on neonates and infants during this period was
190, and the incidence of JET who required amiodar-
one treatment among hospital admissions in this
age category is 47/1000. All cases of JET occurred
post-surgery at an average of 1.67 + 1.11 days
(Table 2). All subjects were born maturely; eight out of
nine had normal birth weights. No cases of congeni-
tal JET were identified. Consanguinity was reported in
two cases.

TREATMENT AND OUTCOME

Six patients out of nine (66.67%) were success-
fully treated with cooling and amiodarone on the initial
treatment. The other three cases failed the initial treat-
ment with adenosine. This helped the medical team
confirm the diagnosis of JET, and these patients were
then successfully treated with cooling and amiodarone.

COMPLEXITY OF CONGENITAL HEART DISEASE

Five of our nine patients had complex heart lesions,
four had moderate heart lesions, and no cases had
simple heart lesions.

RELATIONSHIP WITH ELECTROLYTES

Five patients had hypokalemia (K*<3.5 meg/L)
before the time of arrhythmia. Three subjects had
mild acidosis, with a pH between 7.25 and 7.35
before the time of arrhythmia. All subjects had nor-
mal magnesium levels before the time of arrhythmia
(2.5-4 meq/l).
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Table 1. Patients Characteristics

Persistence Time Weight | Complexity
Age/ 1st line of of 2nd line of Post- At of Heart
Subject [ Sex | CHD Treatment | Arrhythmia | Treatment | Surgery | Potassium | PH Surgery | Lesion Consanguinity
1 0.6/M | TGA/ Amiodarone |No No 2 Normal N/A 2.6 3 No
VSD/PDA Low
2 10/M | Complete | Amiodarone |No No 0 Low (3) Mild Normal 2 Yes
AV canal acidosis
3 6/F AV canal |Adenosine | Yes Amiodarone 1 Normal Mild Normal 2 Yes
defect acidosis
4 0.5/M | TGA/ Amiodarone |No No 4 Low (2.9) |Normal | Normal 3 No
VSD/PDA
5 0.3/F |TGA Amiodarone | No No 2 Normal Normal | Normal 3 No
6 4/F TAPVR Adenosine | Yes Amiodarone 1 Low (3.1) |Normal | Normal 3 No
7 0.4/M | TOF Amiodarone |No No 2 Low (3.2) [Normal | Normal 2 No
8 7M | TOF Amiodarone |No No 1 Low (2.7) |Normal | Normal 2 No
9 0.4/M | DiGeorge |Adenosine | Yes Amiodarone 2 Normal Mild Normal 3 No
syndrome/ acidosis
TA

M-male; F-female; TGA-transposition of great arteries; VSD-ventricular septal defect; PDA-patent ductus arteriosus; TAPVR-total anomalous pulmonary venous
return; TOF-Tetralogy of Fallot; TA-tricuspid atresia; Mild acidosis defined as PH between (7.35—7.25); normal potassium between 3.5 and 5, N/A Not Available.

DiscussioN

PATHOPHYSIOLOGY

Junctional ectopic tachycardia is a supraventricu-

lar arrhythmia that originates in the atrioventricular
AV node and AV junction. Its incidence is rare, and
it doesn’t involve a re-entry circuit. Therefore, atrio-
ventricular reciprocating tachycardia (AVRT) and atri-
oventricular nodal re-entry tachycardia (AVNRT) are
not considered JET (Figure 1).

Table 2. Cohort Age and Interval Between Surgery

and Arrhythmia
Age Time Post-Surgery

(Months) (Days)
Maximum 10 4
Upper quartile 6 2
Median 0.6 2
Mean 3.24 1.67
Lower quartile 0.4 1
Minimum 0.3 0

DiaGnosis

The diagnosis of JET is made by the typical
appearance on a 12-lead ECG. A narrow QRS con-
figuration at a rate of 170 to 260 with AV-dissociation
is characteristic (Figure 2)."'2 Adenosine admin-
istration can help confirm the diagnosis, and it was
used to confirm the diagnosis in three of our patients.

SA node

SA node .
/

AV node

<> <

A-Normal Sinus Rhythm

B- Junctional Ectopic Tachycardia

Figure 1. A schematic representation of a normal sinus
rhythm (A) and junctional ectopic tachycardia (B).
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Figure 2. Characteristic appearance of JET on an ECG.

Adenosine will block the retrograde AV-conduction
but will not reduce the ventricular rate. Therefore, the
response to adenosine is the persistence of tachycar-
dia. This is in contrast to AVNRT in which the arrhyth-
mia will be terminated.™

TREATMENT

Treatment is indicated in all symptomatic patients.
However, treating asymptomatic patients with heart
rates less than 150 beats per minute (BPM) is debat-
able.” Nonetheless, monitoring asymptomatic patients
is crucial, since JET can lead to hemodynamic com-
promise, which can be potentially life-threatening.
Therefore, our approach was directed towards the
treatment of all cases, regardless of symptomatology.
In our institution, some patients were treated with cool-
ing only; others required amiodarone, and those were
the ones who were included in this paper. The treatment
goal aimed to reduce the heart rate through correct-
ing electrolytes (magnesium and potassium), acidosis
(taking ABGs at the time of arrhythmia by the medical
team occurred in eight out of the nine cases), cooling
the patient, and then administering the antiarrhythmic
medication.™ It has been previously shown that cool-
ing the patient to a moderate core temperature of 35°C
usually decreases the heart rate but without restoring
normal rhythm."*'5 As previously stated, treatment suc-
cess was defined as the return of normal sinus rhythm
on ECG. This was based on the fact that the base-
line heart in neonates is around 150 beats per minute
(BPM). Therefore, our team used a normal sinus ECG
as the standard of treatment success in contrast to the
published data that define treatment success as the
return of heart rate to less than 150 BPM. Moreover,
this standard heart rate cannot be used in neonates.®
In other cases, when the heart rate was acceptable for

the patient, no medical therapy was applied, with only
observation applied to patients with a heart rate of less
than 150 BPM. This paper focuses only on those who
received medical treatment.

Amiodarone was the drug of choice by our car-
diologists since it is the safest drug for use in the
post-operative settings. It was initially used in six out
of nine cases, with a success rate in terminating the
JET, reaching 66.67%. However, adenosine was ini-
tially used in three cases and failed to terminate the
arrhythmia that was initially interpreted as AVNRT.
Although adenosine is not the drug of choice therapeu-
tically, it helps confirm the diagnosis of JET. Following
failed attempts with adenosine, amiodarone was used,
and it terminated the arrhythmia successfully. The
amiodarone loading dose was 5 mg/kg intravenous
drip over 30 minutes followed by a continuous infusion
of 5-15 mcg/kg/minute similar to what is being used
and reported previously.3 316

The success rate was 66.67% with amiodarone on
the first attempt and 100% after the second attempt.
This is consistent with most of the published data on
amiodarone. Data coming from the Middle East are
scarce. In addition, published data about JET inci-
dence in infants and its management are limited. To our
knowledge, this is the first study from the Middle East
on JET in this age group. Abdelaziz et al. from Egypt
reported a higher JET incidence, reaching 27 per-
cent.'”” However, it included a large cohort of patients
of different age groups, whereas this study included
only infants. Another study done by Ismail et al. from
Saudi Arabia included children less than two years and
showed a higher JET incidence.'® However, amiodar-
one was used in only 29 percent of patients, and it was
associated with prolonged ICU stays. The reason for
prolonged ICU stay was not clear as the study was
limited regarding the collected variables, and most of
those patients required mechanical ventilation.

Some reports have described the use of procai-
namide in JET,® but this is not available in our insti-
tution. In addition, beta-blockers are usually avoided
in the immediate post-operative setting due to the
negative chronotropic effect of these medications
because these patients have a predisposition to com-
plete heart block.” Data regarding the use of digoxin
are not promising for JET.
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LIMITATIONS

The study was limited by a small number of infants
who had cardiac surgery. These infants were likely
monitored more closely than other infants, and any
arrhythmias were picked up early during their post-
operative care. In addition, the study did not include
any infants or neonates that who did not have cardiac
surgery. The study took place in a single center, and
this may limit its generalization to other centers. These
results may stimulate other centers to review the results
and potentially create a large multicenter databases.

CONCLUSION

In conclusion, there are various medical treatment
approaches for JET in neonates and infants. However,
highly successful treatment can be established by cor-
recting the electrolytes and acidosis, cooling the infant,
and starting amiodarone. Adenosine does not termi-
nate the arrhythmia but helps confirm the diagnosis.
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