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ABSTRACT
Junctional ectopic tachycardia (JET) occurs postoperatively or after catheter ablation in the region
of Koch's triangle. The post-ablation incidence of JET reported in the medical literature is very
low. We report the case of a 13-year-old female patient who underwent catheter ablation of the
slow pathway for atrioventricular node reentrant tachycardia and subsequently developed JET. An
accelerated automatic ectopic focuswas found in the atrioventricular junction area due to radiofre-
quency applications. Treatment with metoprolol, ivabradine, propafenone, and amiodarone was
ineffective in stopping the arrhythmia. However, JET resolved within 30 days without other antiar-
rhythmic drugs.
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INTRODUCTION
Junctional ectopic tachycardia (JET) occurs in chil-
dren due to increased automatism in two main clini-
cal settings: (1) near the atrioventricular junction in
the initial postoperative phase1 and (2) in the region
of Koch’s triangle after catheter ablation. It has been
associated with ischemia, stretch, and direct damage
to the heart’s atrioventricular (AV) conduction tissue
during radiofrequency (RF) application. JET appears
on a 12-lead electrocardiogram (ECG) as a narrow
QRS tachycardia without detectable P waves2. It can
be regular or irregular. It is focal, and unlike AVnodal
reentry andAV reentry supraventricular arrhythmias,
it does not involve a reentry circuit. It might have 1:1
retrograde atrial conduction or AV dissociation.
The post-ablation incidence of symptomatic JET re-
ported in themedical literature is very low (3 cases per
37,541 [0.008%]) and is reported exclusively in pedi-
atric patients3.
We report the case of a 13-year-old female patientwho
underwent catheter ablation of the slow pathway for
atrioventricular node reentrant tachycardia (AVNRT)
and subsequently developed JET. An accelerated au-
tomatic ectopic focus was found in the AV junction
area due to RF applications.

CASE PRESENTATION
A 13-year-old female patient was admitted to the
Cardiology Department for palpitations that started
five years ago in 2018. The palpitations had a fast
rhythm (190 bpm), regular character, variable dura-
tion (5 – 15 minutes) with spontaneous remission,

and appeared during effort or rest. In 2022, she had
weekly palpitation episodes. At presentation, she had
a heart rate of 80 bpm and blood pressure of 120/70
mmHg without any sign of left or right heart fail-
ure. Her ECG showed a normal sinus rhythm with
a normal PR interval (Figure 1). Her echocardiog-
raphy was also normal. Due to the recurring nature
of the arrhythmia, an electrophysiological study was
performed using the Carto 3 Biosense Webster sys-
tem without X-ray exposure4. An anatomical map
of the right atrium was created (Figure 2), and the
His bundle was marked. We identified fast and slow
nodal pathways, and RF ablated the slow pathway in
the posteroseptal area. Due to multiple applications
at the slow pathway level (Figure 2) without its com-
plete disappearance, a JET occurred with a heart rate
of 125 – 130 bpm. The tachycardia became incessant
after more applications to the region. Vagal maneu-
vers were ineffective in stopping JET. In the first 24
hours post-ablation, the patient received intravenous
(i.v.; 10 mg) and oral (100mg) metoprolol, ivabradine
(10 mg), i.v. propafenone (140 mg), and i.v. amio-
darone (300 mg). However, her arrhythmia remained
incessant (24/24 hours). On the second day, she re-
ceived amiodarone and metoprolol and experienced
short sinus rhythm episodes. On the third day, she
stayed 16 hours in sinus rhythm and 8 hours in JET.
Before discharge, she performed a stress test stopped
at 125Wwithout any JET episode. Shewas discharged
with amiodarone and metoprolol. After 30 days, both
drugswere interruptedwithout any arrhythmia recur-
rence.
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Figure 1: The 12-lead ECG before catheter ablation shows sinus rhythmwith a normal PR interval.

Figure 2: An anatomical map of the right atrium. Blue dots delimit the tricuspid annulus (TA) on the right
atrium’s anterior part. Yellow dots mark the position of the His bundle (His). Red dots mark the RF ablation points
placed at the slow pathway level. Key: CS, coronary sinus; IVC, inferior vena cava; SVC, superior vena cava.
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Figure 3: The 12-lead ECG after catheter ablation for AVNRT shows a narrow QRS tachycardia. Intracar-
diac electrograms with His bundle preceding both ventricular and atrial electrograms and atrial entrainment (not
shown) confirmed JET.

Figure 4: The 12-lead ECG shows a JET episode that stops and is followed by normal sinus rhythm.

Figure 5: An intracardiac electrograms during JET. The image shows junctional tachycardia at the end of the
procedure, with a 470 ms cycle length, that starts and stops spontaneously, lasting 10–90 seconds. A and V po-
tentials are marked on the coronary sinus (Cs) catheter electrogram.
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DISCUSSION AND CONCLUSION
Catheter ablation is a successful therapeutic option
for treating AVERT. However, arrhythmic complica-
tions such as complete AV block or JET are possible.
These are distinct from the junctional rhythm com-
monly produced during RF applications in the pos-
teroseptal region of Koch’s triangle, which is a sign of
success during ablation for AVNRT5.
Another possible AVNRT ablation complication can
be impaired conduction through the AV node. Com-
plete AV block is an uncommon AVNRT catheter ab-
lation complication. Most cases are transient and oc-
cur during RF application. In this case, AV conduc-
tion was temporarily impaired due to edema caused
by the RF current in the tissue around the AV node.
AV conduction recovers following tissue edema reso-
lution. However, persistent high-degree AV block is
believed to result from permanent tissue damage with
necrosis caused by the ablation. The AV block mostly
occurs in the early phase after ablation. Delayed AV
block has been seen in very few cases. Brembilla et al.
reported three patients with complete AV block that
developed 1–3 days after catheter ablation and further
resolved with one-to-one AV conduction. Fenelon
et al. described a patient with a delayed Mobitz
I second-degree AV block at rest and Mobitz II block
during physical activity three months after catheter
ablation. Williamson et al. described three cases of
complete AV block developing 36 – 72 hours after
catheter ablation. Several studies reported a positive
effect of anti-inflammatory drugs in cases with AV
block following catheter ablation of the slow pathway.
Parwani et al. described a case of third-degree AV
block that occurred three days after catheter ablation,
which was further treated with i.v. prednisolone (250
mg) continued with oral prednisone and ibuprofen
(600 mg) daily. At the 12-month follow-up, they de-
scribed a normal PR interval during a 24-hour Holter
ECG. Hoshiyama et al. described a case of complete
AV block after catheter ablation of the slow pathway.
Their patient was treated with colchicine (1 mg/kg)
with complete resolution of the AV block after seven
days.
In JET, increased automaticity is believed to be the
primary cause of arrhythmia5. Other mechanisms
were also implicated, such as triggered activity, cal-
cium overload, and increased inflammation with high
tumor necrosis factor-alpha and interleukin 1-beta
levels6. JET arising post-surgery 7 and post-ablation
may have a similar mechanism since RF applications
in the region of Koch’s triangle may cause localized

micro-hemorrhages and coagulation necrosis, simi-
lar to those produced during surgery or electrocau-
terization8. In addition, Zahn et al. and Thibault et
al. showed through experimental studies that intro-
ducing ice or warm water into the region of Koch’s
triangle near its anteriormost point induced an active
junctional rhythm9–11.
While 37,541 AVNRT ablation cases have been exam-
ined in the literature3, only three occurrences of JET,
all in pediatric patients, were documented, providing
a reported incidence of 0.008%. These three patients
required therapeutic intervention (medication or re-
peat ablation), which is likely why they were explicitly
mentioned. It is conceivable that transitory JET forms
that disappear soon after ablation go unreported.
The medical literature contains limited information
about JET. In most instances, JET appears to cease
within days following catheter ablation for AVNRT.
Nevertheless, its brief duration renders it of mini-
mal clinical significance. However, medical ther-
apy should be recommended when JET persists for
several hours over several days and is associated
with symptoms. JET is treated using beta block-
ers, flecainide, and anti-inflammatory drugs, includ-
ing steroids. When symptoms persist after drug ad-
ministration, the junctional regionmay be re-ablated.
Since cryoablation requires a gentler energy type from
the tissue necrosis perspective and greater lesion re-
versibility when not using extremely low tempera-
tures, it remains the treatment of choice for JET re-
sistant to antiarrhythmic drugs12.
AVNRT alternately using two slow pathways cannot
be excluded inFigures 3, 4 and5 since the ECG shows
consecutive short and long cycles with constant cycle
lengths. However, this tachycardia began and termi-
nated spontaneously, was repetitive, and lasted sec-
onds to minutes.

ABBREVIATIONS
AVNRT: atrio-ventricular node reentrant tachycar-
dia, JET: junctional ectopic tachycardia.
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