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 Abstract

Right atrial diverticulum is a rare congenital abnormality. The presentation can vary from asymptomatic to 
hemodynamically significant arrhythmia or right heart compression. The diagnosis is suspected by a large 
cardiac silhouette on the chest X-ray, and confirmed by echocardiography, computed tomography, or ma-
gnetic resonance imaging. Herein, we are reporting such a case that was treated surgically. A brief review 
of the relevant literature is also discussed.
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Introduction

 Diverticulum of the right atrium (RA) is a rare congenital anomaly with only about 30 cases re-
ported in the literature [1]. Patients with a single diverticulum may remain asymptomatic till late in life, 
while those with symptoms can present in early infancy or childhood. If left untreated, the RA diverticulum 
carries the risk of thrombus formation, arrhythmia, hemodynamic derangement, life-threatening rupture, 
and sudden cardiac death. Regardless of the symptoms, the surgical resection of the large diverticulum is 
recommended.

Сase Report

 A 17-year-old female presented with symptoms of palpitations and dyspnea on exertion (New York 
Heart Association class III) for three months duration. The electrocardiogram showed sinus tachycardia. 
Chest X-ray revealed marked cardiomegaly (cardiothoracic ratio 0.7), and a large outpouching of the RA 
(Figure 1). Two-dimensional transthoracic echocardiography (TTE) showed a diverticulum (10 x 8 x 6 cm), 
communicating with the free wall of RA. The tricuspid valve was normal. The patient was offered the surgi-
cal option of resection of the diverticulum, and her family consented to the same.
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 Intraoperative cardiac monitoring included transesophageal echocardiography (TEE), which showed 
a large RA diverticulum with a wide neck and spontaneous echo contrast (Figure 2A, 2B). In addition, it showed 
compression of the right ventricle (Supplementary video 1). The diverticulum was resected from within 
the RA and the communication was closed with a pericardial patch under hypothermic cardiopulmonary 
bypass (CPB). Histopathological examination of the diverticulum showed fibrous connective tissue and 
intima without a muscular layer. At three months’ follow-up, the patient was asymptomatic and TTE was 
normal.

Figure 1: Chest X-ray showing cardiomegaly and out-
pouching of the right atrium (arrows).

Figure 2: Intraoperative transesophageal echocardiography image showing large right atrial diverticulum (Fig 2A) with 
wide neck (Fig 2B).
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Discussion

 Since its first description by Bailey in 1953, only a few cases of RA diverticulum have been reported 
[2]. The etiology and management of this condition are not clearly defined. The suggested pathogenesis in-
cludes an atrial variety of Uhl’s anomaly or persistence of the left Cuvier vein [3]. An absence of myocardial 
elements in the wall of the diverticulum favors the theory of localized Uhl’s anomaly. Differential diagnosis 
of RA enlargement includes Ebstein’s anomaly, cor triatriatum dexter, RA aneurysm, pericardial cyst, and 
mediastinal tumor. Echocardiography can differentiate these anomalies, however, computed tomography, 
magnetic resonance imaging, or angiography may be required in some instances.

 The common arrhythmias associated with RA diverticulum include supraventricular tachycardia, 
atrial flutter, atrial fibrillation, Wolff-Parkinson-White syndrome, and left bundle branch block. The most 
plausible explanation for atrial arrhythmias is the presence of an enormous mass of atrial tissue which acts 
as a substrate for arrhythmias. The arrhythmias generally result from circus movements (atrial re-entrant 
tachycardias) or by direct stimulation of the cardiac surface. Surgical excision of the diverticulum removes 
the substrate and generally there is no recurrence of arrhythmias after surgery [4]. Compression of the RA 
and right ventricle can cause a decrease in ventricular compliance leading to low cardiac output. Sudden 
cardiac death is reported more frequently in patients with diverticula of the coronary sinus (18%), compa-
red to those with diverticula of the RA (6%) [5].

 Most patients with single diverticulum remain asymptomatic till late in life. Of the 105 cases of 
congenital anomalies of RA and coronary sinus, 13 had single RA diverticula; and among them 84% were 
symptomatic [5]. Diagnosis is usually incidental during routine cardiac evaluation or chest X-ray [6]. 
Known complications are mechanical compression of the adjacent chambers, thromboembolism, atrial ar-
rhythmias, and sudden cardiac death. Treatment is surgical excision in symptomatic cases or asymptomatic 
cases with a huge RA diverticulum. There are reports of resection of the diverticulum without the use of 
CPB. Total endoscopic removal of the diverticulum on the beating heart is also reported [1]. However, large 
diverticula and those at risk of rupture should be resected under CPB. 

 In conclusion, the diverticulum of RA is associated with the risk of thrombosis, atrial arrhythmias, 
rupture, and sudden cardiac death. Surgical resection of the diverticulum is helpful in symptomatic pa-
tients and in patients with a huge diverticulum regardless of symptoms. 
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