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ABSTRACT

Right atrium diverticulum is a rare congenital malfor-
mation. We present a previously unreported case of giant 
right atrium diverticulum (153 × 109 mm) in a 17-year-old 
female patient. Echocardiographic examination also showed 
an atrial septal defect (11 mm). Considering the risk of right 
atrium rupture, we performed femoral arteriovenous cannu-
lation first, followed by median thoracotomy. The defect was 
repaired with an autologous pericardial patch. The patient 
recovered well after the operation, and this case is referential 
for surgical treatment of giant right atrium diverticulum.

INTRODUCTION

Right atrial diverticulum (RAD) is a very rare cardiac 
anomaly, with etiology reported to be congenital [Gulati 
2011; Binder 2000]. RAD is also termed right atrial aneurysm, 
diverticulum, or idiopathic dilatation [Narain 2012; Bezuska 
2018]. Complications including arrhythmia, thrombosis, and 
rupture may occur. In these cases, the diverticulum may be 
found incidentally as an enlargement of the cardiac silhouette 
on chest radiographs, whereas severe cardiac insufficiency is 
quite rare. In the present case, the patient presented to the 
doctor with obvious mobility restrictions.

CASE REPORT

This study was approved by the Biomedical Ethics Com-
mittee of Anhui Medical University under protocol number 
ah56743 and is consistent with the Declaration of Helsinki.

In 2018, a 17-year-old female patient presented at our 
hospital with a heart murmur since childhood, which was 
found when she walked for the first time, and severe activ-
ity restriction for 3 months. The echocardiographic (ECG) 

examination in the outpatient department showed an atrial 
septal defect (11 mm), and a giant cystic structure (153 × 109 
mm) was visible on the outside of the right heart. Part of the 
section was connected to the right atrium, blood flow in the 
dark cystic area was static, and the right heart was obviously 
compressed (Figure 1). The inner diameter of the left atrium 
was 25 mm, and the end-diastolic inner diameter of the left 
ventricle was 33 mm.

After the patient was admitted to the hospital, cardiac 
computed tomography angiography (CTA) examination 
revealed that the right atrium was abnormally enlarged (the 
larger cross-sectional area was approximately 139 × 115 mm), 
the right atrium wall was abnormally thin, and the entire left 
atrium and right ventricle were significantly compressed and 
shifted to the left and rear, prompting the diagnosis of right 
diverticulum (Figure 2). ECG showed sinus rhythm, abnor-
mal Q waves in the anterior wall, low-voltage QRS waves in 
chest leads, and ST-T changes (Figure 3A). Considering that 
the right atrium diverticulum was extremely large and had 
obvious clinical manifestations, with severe compression of 
the left ventricular system and right ventricle, surgical treat-
ment was planned.

After anesthesia was induced, we first performed retro-
grade cardiopulmonary bypass (CPB) with femoral artery 
and venous cannulation (CPB duration of 60 minutes, cool-
ing from 37° to 32.8° in 1.5 minutes and maintained for 
16 minutes, no cross-clamp, and hypothermic circulatory 
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Figure 1. Two-dimensional echocardiogram showing large diverticulum 
(upper left corner).
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arrest) to empty the blood in the right atrium diverticulum. 
The traditional median approach was then performed to 
cannulate the superior vena cava. The right atrium divertic-
ulum was open. The wall of the diverticulum was thin, rising 
from the lateral wall of the right atrium, and no thrombosis 
was observed. There was no obvious expansion of the proper 
atrium, and a defect of approximately 11 mm was observed 
in the middle segment of the atrial septum. The defect was 
repaired by continuous suture with an autologous pericar-
dial patch.

Next, the diverticulum wall was cut along the boundary 
between the diverticulum and the normal atrial wall, and the 
right atrium and part of the diverticulum residual margin 
were continuously sutured with 5-0 Prolene thread. The 
opening in the right atrium was closed with a continuous 5-0 
polypropylene suture.

The patient recovered well after the operation and was 
discharged 6 days later. Follow-up ECG was normal (Figure 
3B), and measurements were 32 mm for the left atrium and 39 

mm for left ventricular end-diastolic diameter (significantly 
improved over preoperative size), and cardiac function was 
good. Follow-up CTA is shown in Figure 1. Postoperative 
histopathology showed no myocardial element in the wall 
of the diverticulum; it was being replaced by fibroconnec-
tive tissue with an endocardial lining (Figure 3C). On 1-year 
postoperative follow-up, cardiac physiology and function had 

Figure 2. Computed tomography angiogram showing the large diver-
ticulum before (A, B, and C) and after (D, E, F) surgery.

Figure 3. ECG result before (A) and after (B) surgery. C, Histopathology of 
the wall of the diverticulum showed that there was no myocardial element.
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returned to normal, with ECG measurements of 36 mm for 
the left atrium and 48 mm for the left ventricle.

DISCUSSION

Here, we report a patient with an atrial septal defect (11 
mm) and giant cystic structure (153 × 109 mm) on the out-
side of the right heart. Considering the risk of right atrium 
rupture, we performed femoral arteriovenous cannulation 
first, followed by cutting off the RAD and repairing the atrial 
septal defect.

A single RAD is a congenital anomaly rarely reported 
worldwide, with age varying from fetus to adult [Borgohain 
2013]. The etiology has not been clarified to date [Bezuska 
2018; Borgohain 2013; Morrow 1968]. Lipomatous degener-
ation and reduction of muscular elements can be found in the 
wall of the diverticulum. Thus, Tenckhoff [1969] proposed 
that single RAD may be an Uhl’s anomaly.

RAD patients usually come to the hospital because of gross 
cardiomegaly detected by routine chest radiographs. It is very 
rare to have severe mobility restriction as in the present case, 
which was mainly because the diverticulum was abnormally 
large. Previously reported RAD diameters rarely exceed 100 
mm. Such a huge cystic structure acutely compressed the 
right ventricle and the entire left ventricular system, resulting 
in severe cardiac insufficiency. Preoperative ECG confirmed 
that the left atrium and left ventricle were significantly smaller 
than normal because of compression. This patient also had an 
atrial septal defect of 11 mm. A continued shunt from left 
to right may aggravate the dilatation of the diverticulum and 
the right atrium wall. There was no obvious atrial or supra-
ventricular arrhythmia in the patient’s preoperative course 
and ECG, but myocardial ischemia was still suggested to be 
present. The postoperative ECG was almost normal, imply-
ing that the abnormal electrical activity was related to RAD.

For asymptomatic patients with RAD, whether surgical 
intervention is needed is still controversial. But for symptom-
atic patients, surgical resection is unanimously recommended. 
In this case, the diverticulum was huge, and the wall was thin. 
The front wall of the diverticulum was close to the entire ster-
num. If a conventional median sternal split were performed 
and then cardiopulmonary bypass established, there would 
be risk of right atrium rupture. Thus, we decided to perform 
femoral arteriovenous cannulation first, followed by median 
thoracotomy. The results confirm that this strategy is indeed 
safe and reliable.

Unfortunately, we could not determine an accurate shape 
of the diverticulum with this strategy, but preoperative CTA 
reconstruction pictures show its remarkable nature. We 
believe that for a relatively large atrial diverticulum, surgi-
cal intervention should be considered with or without symp-
toms, because the risk of surgery is far lower than the risk of 
sudden death or other adverse events [Bezuska 2018]. Some 
atrial diverticulum may be repaired without extracorporeal 
circulation, but the surgery is safer and more reliable under 
extracorporeal circulation, especially in this case.
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