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Case Report
Recurrent atrial tachycardia after catheter  
ablation due to right atrial diverticulum
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Abstract: Right atrial diverticulum being associated with arrhythmia, such as supraventricular tachycardia or atrial 
flutter/fibrillation presents challenges to catheter ablation. Here, a case of a 62-year-old man with recurrent palpita-
tions is presented. This patient had undergone atrial fibrillation cryoballoon ablation and relapsed six months later. 
Atrial tachycardia was induced unexpectedly during electrophysiological study. The electroanatomic mapping and 
cardiac multidetector-row computed tomography revealed a diverticulum structure within the right atrium. To cure 
the atrial tachycardia originating from the RA diverticulum, radiofrequency ablation was successfully performed.
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Introduction

Catheter ablation of supraventricular tachycar-
dia, especially atrial fibrillation (AF) is currently 
considered a reasonable alternative to pharma-
cological therapy and an increasing number of 
such procedures are conducted worldwide [1]. 
Right atrial (RA) diverticulum is rare, and in so- 
me cases is associated with arrhythmia, such 
as supraventricular tachycardia and atrial flut-
ter/fibrillation [2-5]. The presence of minor ab- 
normalities presents challenges to catheter ab- 
lation. Here, a case of a man with atrial tachy-
cardia originating from the RA diverticulum is 
described and the patient was cured through 
radiofrequency (RF) ablation.

Case report

A 62-year-old man without any medical history 
reported recurrent palpitations and dyspnea 
for 2 years. Electrocardiogram showed paroxys-
mal AF (Figure 1A) and frequent premature 
atrial contractions. Clinical examination, chest 
X-ray and echocardiogram did not suggest the 
presence of structural heart disease. Having 
given informed consent, the patient was sch- 
eduled for cryoballoon ablation for paroxysmal 

AF. Oral anticoagulation drug and amiodarone 
were administered for 3 months after the pro-
cedure. However, six months later, the patient 
experienced palpitation again and 12-lead el- 
ectrocardiogram revealed paroxysmal AF and 
atrial flutter (2:1) (Figure 1B). To identify the 
mechanism of supraventricular tachycardia, an 
electrophysiological study and RF catheter ab- 
lation were conducted under the 3-dimension-
sal geometrical mapping of left atria and pul-
monary veins (PVs) through the Ensite NavX 
mapping system (St. Jude Medical, Minneapolis, 
MN).

Additional RF ablation was initially performed  
at the left superior pulmonary vein antrum 
based on the residual pulmonary vein poten-
tials revealed by Lasso electrode. Pulmonary 
vein isolation (PVI) was validated completely. 
While electrophysiological study was continu- 
ed, an unexpected atrial tachycardia (AT) at ra- 
te of 145 beats/min was induced easily by pro-
grammed electrical stimulation with S1/S2/S3 
extra-stimulus of 500/300/200 ms. To identify 
the earliest activation mechanism, 3-dimen-
sional geometrical geometry of the RA was  
constructed through a non-contact mapping 
system (Ensite System). Like in previous proce-
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dures, a CoolFlex catheter with a 4 mm deflect-
able tip, an embedded thermistor and inter-
electrode spacing of 2-5-2 mm (St. Jude Me- 
dical, Minneapolis, MN, Baldwin Park, CA, USA; 
EP Technologies Inc., San Jose, CA, USA) was 
inserted for mapping and ablation. During the 
mapping process, an unexpected movement  
of the mapping catheter was observed and a 
diverticulum structure in the middle anterior 
wall of the RA was revealed. This structure 
exhibited an enlarged expansion and shrinkage 
with each cardiac cycle. Activation mapping 
revealed a centrifugal activation pattern from 
the site (Figure 1C). The cardiac 64-slice of 
multidetector-row computed tomography (MD- 
CT) was performed before the ablation proce-
dure, but no abnormality was reported. The 
structure of the MDCT was then carefully re- 
studied, and a diverticulum structure at the 
anterior wall of right atrium (RA) was demon-
strated through the volume-rendering recon-
struction computed tomography (Figure 1D). 
Combined with 3-D mapping, the AT was con-
sidered originated from the marginal area of 
the RA diverticulum. Considering the thin wall 

of the diverticulum, careful manipulation was 
required to avoid cardiac perforation. Finally, a 
non-irrigated RF ablation application at this site 
with a target temperature of 43°C and power 
output of 15-20 W successfully terminated the 
AT. No AT was induced thereafter with or with-
out intravenous administration of isoproterenol 
during an observational period of 30 minutes. 
No complications occurred during and after the 
procedure. So far, the patient has been fol-
lowed up for more than 1 year and no recur-
rence of any atrial arrhythmia was reported.

Discussion

Right atrial diverticulum is a rare congenital 
malformation, and various forms of arrhythmia 
related to RA diverticulum have been reported, 
including atrial flutter/fibrillation, atrial tachy-
cardia, and atrioventricular reentry tachycardia 
[3-5]. RA diverticulum can be detected through 
echocardiography or magnetic resonance im- 
aging, and surgical or catheter ablation was 
tried in some cases [6]. Characteristically, it 
exhibits similar histological construction as nor-

Figure 1. A. ECG showed atrial fibrillation. B. ECG showed atrial Flutter (2:1). C. Non-contact mapping system re-
vealed the earliest activation of atrial tachycardia originating from the margin area of the right atrial diverticulum 
(white arrow). D. cardiac multi-detector-row computed tomography showing a diverticulum (white arrow).
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mal atrial wall and the exact pathophysiologi- 
cal mechanism is still unclear. Here, a case  
of a patient with RA diverticulum who present-
ed AT and received RF catheter ablation is 
discussed. 

Non-contact mapping with a multielectrode ar- 
ray has long been established and extensively 
used to map arrhythmias. This is a unique te- 
chnique for identifying the site of the earliest 
activation as well as the activation pattern [7]. 
In this case, the electroanatomic mapping and 
cardiac MDCT revealed an unusual structure 
within the RA. AT origin was finally identified 
from the margin of the structure by the precise 
reconstruction of the diverticulum geometry. 
The mechanism of this particular AT remains 
unclear. Based on its focal activation mode, 
this tachycardia might be explained by trig-
gered activity. It has yet to be determined if it  
is a congenitally abnormal structure or a dis-
eased structure protruding from inside the en- 
docardial contour. 

The etiology of recurrent palpitations for this 
patient may include repeated attacks of atrial 
tachycardia originating from the RA diverticu-
lum. Echocardiography or cardiac MDCT might 
be the first clue for these anomalies, but it isn’t 
unordinary to be neglected. An unexpected 
movement during mapping catheter-on fluoros-
copy may be the next clue for reaching that con-
clusion. Apart from the electroanatomic map-
ping, cardiac MDCT or Magnetic Resonance 
Imaging could help confirm the presence of 
these structures as well. The presence of RA 
diverticulum increases the challenge for supra-
ventricular tachycardia RF ablation. Better loca- 
lization by MDCT and meticulous RF ablation 
around the diverticulum are crucial for success-
ful treatment of the AT. While conducting cath-
eter ablation adjacent to this kind of structure, 
it should be kept in mind that the diverticulum 
is a “thin-ice” during the mapping and abla- 
tion. 
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