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To the Editor: Junctional ectopic tachycardia is uncommon; 
however, it is  one of the most serious incessant supraventricular 
tachycardia. This tachyarrhythmia has a high association with 
tachycardia‑induced cardiomyopathy or myocardial depressant. 
It is often refractory to conventional medical therapy and is not 
usually responsive to direct current cardioversion. Due to the fact 
that antiarrhythmic medications are associated with the adverse 
effects of proarrhythmic or refractory hypotension, the use of 
these agents may further deteriorate the condition of patients 
with tachyarrhythmias. In such instances, it often requires other 
alternatives to conventional therapy to prevent hemodynamic 
deterioration. Extracorporeal life support such as extracorporeal 
membrane oxygenation (ECMO) can be used in such cases and 
may be lifesaving. It may allow time for satisfactory control of 
dysrhythmias while awaiting recovery of myocardial and other 
organ functions. Herein, we described the use of venoarterial 
ECMO in a patient with severe cardiogenic shock because of 
incessant junctional ectopic tachycardia with no response to 
conventional therapy.

A 17‑year‑old girl with perimembranous ventricular septal defect 
(VSD) underwent a transcatheter closure of VSD. She had no other 
history of disease before the procedure. Electrocardiography (ECG) 
showed sinus rhythm and did not show any abnormalities. 
Transthoracic echocardiography (TTE) revealed a defect of 6 mm in 
the perimembranous ventricular septum. The tricuspid regurgitation 
was severe with an ejection fraction of 60%. The defect was 
closed through a standard method with waist diameter of 10 mm 
membranous VSD occluder device without any complication during 
the procedure. After the operation, TTE showed that the defect was 
totally closed and that tricuspid regurgitation was minor. There was 
no rhythm or conduction abnormality in the following days. The 
patient was discharged with oral aspirin.

Nine days after the operation, the patient returned to the hospital 
due to palpitations and amaurosis. The ECG showed narrow QRS 
wave tachycardia with heart rate of 210 beats/min [Figure 1]. An 
esophageal electrocardiogram showed spontaneous narrow QRS 
wave tachycardia and auriculoventricular dissociation which 
could not be terminated by transesophageal overdrive pacing and 
was not responsive to direct current cardioversion. A variety of 
antiarrhythmic medications (adenosine, amiodarone, verapamil, 
and metoprolol) also failed to control the tachyarrhythmia. 

Unfortunately, the conditions of the patient further deteriorate 
as a result of undesirable adverse effects of these antiarrhythmic 
medications.

The cardiac rhythm accelerated to 220–270 beats/min, and she 
developed to a severe cardiogenic shock with severe pulmonary 
vascular congestion and pulmonary edema, contributed to her 
persistent hypoxemia. The patient’s profound hemodynamic 
instability persisted despite administration of catecholamine 
medications such as dopamine, intravenous epinephrine. In this 
critical situation, a venoarterial ECMO system was inserted to 
provide hemodynamic support via the left femoral artery and 
vein. Immediate pre‑ECMO arterial blood analysis revealed a pH 
of 6.84 and a base excess of <−20 mmol/L. Initiation of ECMO (a 
flow rate of 3 L/min) led to immediate hemodynamic stability, 
and no further catecholamine medications was required. With the 
ECMO support about 6 hours, the heart rate decreased gradually 
to the range of 80–120 beats/min with accelerated junctional 
rhythm. On the second day (ECMO support about 12 h), the ECG 
showed sinus rhythm, and she had a favorable recovery of cardiac 
function (ejection fraction of 50%). She was able to discontinue 
ECMO support. Clinical follow‑up for 6 months, she had no 
symptoms and ECG showed normal sinus rhythm.

The present case report described the use of ECMO for a 
severe cardiogenic shock related to incessant junctional ectopic 
tachycardia secondary to catheter closure of VSD and had been 
shown the benefit of ECMO to restore systemic circulation and 
to allow time for achieving rate control and sinus rhythm while 
awaiting recovery of myocardial function.

Tachyarrhythmia, if persistent, can progress to cardiomyopathy or 
myocardial dysfunction. Tachyarrhythmia‑induced cardiomyopathy 
can entirely or partially reversible after control of the responsible 
tachyarrhythmia and is typically caused by an incessant 
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supraventricular tachycardia. Junctional ectopic tachycardia is often 
the form of incessant supraventricular tachycardia. It is believed 
to originate from a focus with abnormal automaticity within or 
immediately adjacent to the atrioventricular junction and is believed 
to be secondary to trauma, infiltrative hemorrhage, or inflammation 
of the conduction tissue.[1] The nature of congenital heart surgery 
and its repair have been implicated as a major contributor to the 
genesis of junctional ectopic tachycardia.[2] Postoperative junctional 
ectopic tachycardia is associated with manipulation within the crux 
of the heart, resulting in myocardial injury which increases the 
electrical excitability in heart tissue. Transcatheter closure of VSD 
as an alternative to surgical treatment is mini traumatic. One of the 
most serious complications is complete atrioventricular block.[3] 
Junctional ectopic tachycardia has rarely been reported in patients 
with VSD following intervention. However, this rare incessant 
tachyarrhythmia still occurred in this particular case.

For most patients with primary tachyarrhythmias, they can 
be successfully managed with appropriate antiarrhythmic 
therapy, overdrive pacing, direct current cardioversion, and, if 
necessary, timely ablation.[4] However, these therapies are not 
always effective. Rarely, despite appropriate attempts to treat, 
some patients with refractory arrhythmias may present late with 
severely reduced cardiac function and even deteriorate to cardiac 
arrest requiring cardiopulmonary resuscitation. ECMO provides 
cardiopulmonary support and it is an effective rescue technique 
proposed for cardiogenic shock or cardiac arrest due to various 
pathophysiological situations. However, there are only few 
reports on the use of ECMO in neonates or infants with incessant 
tachyarrhythmia as a bridge to recovery and those patients had a 
good prognosis.[5]

In our case, the incessant tachyarrhythmia was resistant to 
overdrive pacing as well as medical and electrical cardioversion. 
In the setting of cardiac function decompensation occurred during 
initiation of conventional therapies, ECMO was immediately 
chosen as a rescue therapy. ECMO in this condition provided 
significant haemodynamic support and it ensured the weaning of  
the antiarrhythmic and catecholamine drugs, thereby achieving 
rate control and sinus rhythm. This case highlights the importance 

of timely ECMO support for incessant tachyarrhythmia when the 
hemodynamically unstable arrhythmia fails to be controlled by a 
conventional treatment.
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Figure 1: The 12‑lead electrocardiogram at admission showing a junctional ectopic tachycardia.


