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Transesophageal Overdrive Pacing in 
a Patient with Atrial Tachycardia and 
β -Thalassemia Major. A Challenging 
Simplicity
Konstantinos Koutsampasopoulos, Maria Pliatsika, Ioannis Vogiatzis

ABSTRACT
Introduction: Transesophageal overdrive pacing is an accepted method for the diagnosis and 
treatment of supraventricular tachycardias, although is not used frequently in clinical prac-
tice. Case report: A 47 years old woman is reported with a medical history of β -Thalassemia 
Major admitted to our hospital with atrial tachycardia of recent onset and successfully con-
verted using a transesophageal overdrive atrial pacing. Conclusion: Transesophageal over-
drive atrial pacing is a low cost, simple and safe procedure that can be performed at the bed-
side, especially in patients, as those with β -Thalassemia Major, whose health status makes 
difficult the usage of medicines that could possibly aggravate their general health status.
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1. INTRODUCTION
Rhythm disturbances are not rare in patients with β-Thalassemia Major 

(TM) (1).   On the other hand transesophageal overdrive pacing is an accept-
ed method for the diagnosis and treatment of supraventricular tachycardias, 
although is not used frequently in clinical practice (2). A case of a β-Thal-
assemia Major patient is reported who presented to hospital with a recent 
onset atrial tachycardia and was successfully managed using transesophageal 
overdrive pacing. To our knowledge this is the first case described in the lit-
erature.

2. CASE REPORT
A 47 years old woman was admitted to our hospital complaining of chest 

pain and palpitations of recent onset. She had a medical history of β-Thal-
assemia Major (TM-Cooley disease) and of atrial tachycardia treated with 
metoprolol 50mg bid plus verapamil 60 mg bid. Her blood pressure was 
110/70 mmHg and on her electrocardiogram (ECG) a regular narrow com-
plex tachycardia of about 180 beats per minute (bpm), with a long RP interval 
(Figure 1), was noticed. Adenosine administration revealed an atrial rate of 
about 150 bpm with a barely normal P wave morphology and an isoelectric 
segment between consecutive P waves.

Her last hospitalization was 3 years ago when atrial tachycardia was con-
verted with an overdrive atrial pacing via a transvenous temporary pacing 
wire.  It was a very difficult and unpleasant experience that she did not want 
to repeat. Intravenous administration of esmolol and verapamil failed to re-
store sinus rhythm and a transesophageal overdrive atrial pacing was decided 
to convert the arrhythmia.

A specially designed bipolar electrode was used to effect bipolar pacing 
via esophagus (Figure 2). The electrode was inserted via the right nare to 
esophagus while the patient was swallowing. The distal tip of the catheter 
was connected to the V1 ECG lead. Forty-five cm from nares the atrial and 
ventricular dynamics were record equal in V1 lead of the surface ECG (Fig-
ure 3).  The tips of the catheter were connected to a programmed cardiac 
stimulator, designed for transesophageal pacing and pacing from this point, 
using 10 mA pacing current and pulse width 5 ms, was applied for 5 seconds. 
The patient restored sinus rhythm immediately after interrupting pacing and 
the patient’s discomfort lasted only 5 seconds (Figure 4). Two hours later the 
patient exited from the hospital. 
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This case report was approved by the Ethical Commit-
tee of hospital (33/2019) and the patient was given writ-
ten informed consent.

3. DISCUSSION
Atrial fibrillation is the most common arrhythmia in 

TM patients, but Atrial Tachycardia (AT) and chaotic 
atrial rhythm are rhythm disorders that also have been 
observed (3). Triggered activity and reentrant arrhyth-
mia are the proposed underline mechanisms for the de-
velopment of AT in patients with TM (4). Atrial tachy-
cardia appears particularly in the presence of significant 
cardiac iron loading (5). Iron deposition in working 
heart muscle tends to affect the conduction system of 
the heart (1).  Chronic volume overload and the proar-
rhythmic atrial effect of high cardiac output caused by 
chronic anemia are alternative explanations for the de-
velopment of atrial arrhythmias in patients with TM (1).   
Ventricular arrhythmias and sudden death can also oc-
cur and they are more specific for iron cardiotoxicity, as 
severe iron overload cause a higher degree of QT and JT 
dispersion and predisposes to iron-mediated repolariza-
tion abnormalities and torsade de pointes (6).

In differential diagnosis Focal AT, Multifocal atrial 
tachycardia (MAT) and Sinus node reentry tachycardia 
are included. Focal Atrial tachycardia most often pres-
ents as a regular narrow complex tachycardia with an 
atrial rhythm at a rate between 100 and 250 bpm with 
abnormal P wave appearance and a long or short RP 
interval. Irregularity is seen at onset (“warm-up”) and 
termination (“warm-down”) of AT. AT originates from 
a localized atrial site outside of the sinus node either 
in the right or left atrium (7). On the other hand MAT 
is an irregular rhythm characterized by three distinct 
P-wave morphologies at different rates. Sinus node re-
entry tachycardia is a specific type of focal AT that is 
due to microreentry arising from the sinus node com-
plex, characterized by abrupt onset and termination (7). 

Focal AT is relatively uncommon, accounting for 10% 
of paroxysmal supraventricular tachycardia. Focal AT 
is mostly paroxysmal and self-limiting, but may be pre-
sented as incessant AT causing tachycardia-mediated 
cardiomyopathy (8). Acute management of AT is guided 
by the symptoms and includes intravenous beta-block-

ers (class I, level of evidence C), non-dihydropyridine 
calcium channel blockers (class I, level of evidence C) 
in hemodynamically stable patients and synchronized 
cardioversion in patients with hemodynamically un-
stable focal AT (class I, level of evidence C). Adenosine 
can be useful either restore sinus rhythm or to diagnose 
the tachycardia mechanism in patients with suspect-
ed focal AT (class IIa, level of evidence B). Intravenous 
amiodarone may be reasonable either to restore sinus 
rhythm or to slow the ventricular rate in hemodynami-
cally stable patients (class IIb, level of evidence C). Ibuti-
lide may also be reasonable in the acute setting to restore 
sinus rhythm in hemodynamically stable patients (class 
IIb, level of evidence C) (9). Transesophageal overdrive 
atrial pacing is not proposed by these guidelines, proba-
bly due to absence of randomize control trials to support 
this method.

Overdrive atrial pacing has been used for converting 
atrial flutter (10) junctional tachycardia (11)  and atri-
al tachycardia (12). Transesophageal pacing can also be 
used for the diagnosis of bradyarrhythmias, as sick sinus 
syndrome and for electrophysiological studies of atrio-
ventricular nodal and infranodal conduction (13).  

Figure 1. Patient’s ECG showing a regular narrow complex tachycardia 
of about 180 beats per minute (bpm) with a long RP interval.

Figure 2. A bipolar transeosophageal electrode inserted via a nare of 
the patient.

Figure 3. Surface ECG when bipolar electrode was located in esophagus 
and when was located behind the left atrial of the heart, forty-five 
cm from nares. Pacing started when the record of the atrial and the 
ventricular dynamics were equal in V1 lead of the surface ECG.
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 Transesophageal overdrive atrial pacing is a low cost, 
simple and safe procedure that can be performed at the 
bedside. It lacks the complications of transvenous pac-
ing (pneumothorax, hemothorax, bleeding and proba-
bly fluoroscopy) and the need of sedation in electrical 
cardioversion (2). In transesophageal overdrive atrial 
pacing patients complains for chest discomfort which 
last only 5-10 seconds and usually is well tolerated (2). 
Lesion of the esophageal mucosa is an extremely rare 
complication, but the initiation of malignant ventricu-
lar arrhythmias although rare, is a severe complication, 
caused by prolonged atrial pacing at rapid rates (14).

In this case, after the failure of esmolol and verapam-
il to restore sinus rhythm, a transesophageal overdrive 
atrial pacing was decided to be tried, before performing 
an electrical cardioversion. No complications were ob-
served and the patient exited two hours later.

4. CONCLUSION
Transesophageal overdrive atrial pacing is a low cost, 

simple and safe procedure that can be performed at the 
bedside, especially in patients whose health state makes 
difficult the usage of medicines that could possibly ag-
gravate their general health status.
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