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A 15 year old girl who underwent surgical correction of ventricular septal defect and patent ductus arteriosus ligation
in childhood presented with atrial tachycardia of crista terminalis origin and counterclockwise atrial flutter. She also
had associated interruption of inferior vena cava which continued as azygous vein and left superior vena cava which
drained via coronary sinus into the right atrium. She underwent radiofrequency ablation of both the tachycardias via
internal jugular vein and azygous vein approach using 3D electroanatomical mapping system.
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Introduction

Catheter ablation of atrial arrhythmias is usu-
ally performed via the femoral vein. Inter-

ruption of the inferior vena cava (IVC) poses
technical challenges in the performance of the
procedure. We report a case with operated con-
genital heart disease having drug-resistant atrial
arrhythmias with IVC interruption. Internal jugu-
lar vein and azygos vein were used for access with
3D electroanatomical mapping to successfully
ablate the arrhythmias.

A 15-year-old girl born with a subaortic ventricu-
lar septal defect (VSD), patent ductus arteriosus
(PDA) with left-to-right shunt, pulmonary artery
hypertension, interrupted IVC continuing as azy-
gos vein and left superior vena cava (LSVC) drain-
ing via coronary sinus (CS) into the right atrium.
She underwent transatrial Gore-Tex patch closure
of the VSD and PDA ligation at the age of two years.
She also had an imperforate anus with a rectovesi-
cal fistula which was surgically repaired in infancy.

She presented with history of recurrent palpita-
tions since the age of ten. Her electrocardiograms
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(ECG) showed regular narrow QRS tachycardia at
the rate of 250–300 beats per minute, suggestive of
atrial tachycardia (Fig. 1A) and atrial flutter
(Fig. 1B). She was drug refractory and had break-
through episodes on amiodarone, beta blockers,
verapamil and digoxin with hemodynamic insta-
bility, which once required cardioversion.

In view of a past history of cardiac surgery dur-
ing early childhood, scar related arrhythmias were
a possibility; hence, the patient was taken up for
electrophysiology study (EP) with 3D St. Jude
Ensite velocity mapping system. Due to IVC inter-
ruption with azygos continuation and LSVC

draining to CS, there was a technical difficulty in
placing the catheters. Three diagnostic EP cathe-
ters were positioned into the high right atrium,
right ventricle and CS via azygos vein from the
right femoral vein (Fig. 2). EP study revealed atrial
tachycardia from the superior crista terminalis.
Mapping and ablation of this tachyarrhythmia
by transfemoral route was unsuccessful, and
internal jugular vein approach was then taken.
Superior crista terminalis of right atrium was
mapped for the site of earliest activation. At a site
which was 50 ms earlier than the P wave on sur-
face ECG, radiofrequency energy of 50 W, 50 �C

Figure 1A. ECG showing narrow QRS tachycardia suggestive of either atrial tachycardia with varying block or atrial fibrillation.

Figure 1B. ECG showing regular narrow QRS tachycardia at rate of 250–300 beats per minute suggestive of atrial flutter.
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