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ABSTRACT

An atrial septal artery aneurysm is a rare disease, especially 
accompanied with a fistula. During clinical practice, it is very 
important to clear the anatomical details of the coronary 
aneurysm before operation. In the current article, we report a 
giant atrial septal artery aneurysm originating from a branch 
of the RCA combined with a coronary right atrial fistula. The 
coronary artery aneurysm should be evaluated using multiple 
diagnostic and imaging modalities, such as echocardiography, 
coronary artery angiography, magnetic resonance imaging, 
and cardiac CT, especially three-dimensional reconstruction, 
which could help us to distinguish the physiological and ana-
tomical characteristics of the CAA and fistula.

INTRODUCTION

An atrial septal artery aneurysm is a rare disease, especially 
accompanied with a fistula. Here, we report a giant atrial 
septal artery aneurysm originating from a branch of the RCA 
combined with a coronary right atrial fistula. The coronary 
artery aneurysm was evaluated using multiple diagnostic and 
imaging modalities.

CASE PRESENTATION

A 48-year-old female patient presented with a 6-year his-
tory of chest distress and palpitations after physical activity. 
On arrival, she had no symptoms of heart failure. Her blood 
pressure was 120/52 mm Hg, with a heart rate of 85 beats/min 
and oxygen saturation of 99%. Physical examination revealed a 
continuous grade III/VI murmur at the intersection of the left 
sternal area and the third and fourth intercostal spaces. Her 
breathing sounded normal and without respiratory distress. 
Twenty-four hour dynamic electrocardiography revealed 
paroxysmal atrial fibrillation. Echocardiography revealed the 
presence of a large right coronary artery (RCA) saccular aneu-
rysm with a fistula to the right atrium (RA), severe tricuspid 

insufficiency, and moderate mitral insufficiency (Figure 1A 
and 1B). Transesophageal echocardiography further revealed 
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Figure 1. Multiple examination images. A-D) Echocardiography and 
transesophageal echocardiography revealed a large RCA aneurysm 
(blue arrow) with a fistula (white arrow) to the RA. E-F) Cardiac CT 
showed a giant CAA originating from an atrial branch of the RCA (red 
arrow, normal RCA; blue arrow, anomalous branch of the RCA). G) 
Three-dimensional reconstruction clearly showed a giant atrial septal 
artery aneurysm (green) with a fistula to the RA. H-I) Coronary angi-
ography confirmed the CAA and the fistula (red arrow, normal RCA; 
white arrow, CAA). J-K) Surgical findings demonstrated that a giant 
CAA (blue circle) was located on the right lateral surface of the right 
atrioventricular sulcus and that the fistula was identified as a 10-mm 
hole (blue arrow) at the lateral wall of the RA during surgery. L) the 
proximal atrial septal artery was knotted (black dots, proximal RCA 
dilatation; white dots, normal RCA; blue dots, proximal atrial branch 
of the RCA). For further images, please refer to Videos I-IV in the Data 
Supplement. RA, right atrium; RV, right ventricle; LA, left atrium; LV, 
left ventricle; AO, aorta; CAA, coronary artery aneurysm; RCA, right 
coronary artery; LCA, left coronary artery
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that the size of the fistula was 7 mm (Figure 1C and 1D and 
Video I in the Data Supplement). Cardiac computed tomog-
raphy (CT) demonstrated a giant coronary artery aneurysm 
(CAA) (63 mm×40 mm) that was on the right lateral surface 
of the right atrioventricular sulcus and formed a fistula to 
the RA (Figure 1E and 1F and Video II in the Data Supple-
ment). Three-dimensional reconstruction clearly showed a 
giant atrial septal artery aneurysm with a fistula to the RA 
(Figure 1G and Video III in the Data Supplement). Coronary 

angiography suggested that the proximal RCA was tortuous 
and dilated and confirmed the CAA and fistula (Figure 1H and 
1I and Video IV in the Data Supplement).

Cardiac computed tomography demonstrated success-
ful resection of coronary artery aneurysm. According to 

Video III. Three-dimensional reconstruction. Three-dimensional recon-
struction clearly showed a giant atrial septal artery aneurysm with a 
fistula to the RA.
https://vimeo.com/592915555

Video I. Transesophageal echocardiography. Transesophageal echocar-
diography revealed that the presence of a large right coronary artery 
(RCA) aneurysm with a fistula to the right atrium (RA).
https://vimeo.com/592913800

Video II. Preoperative cardiac computed tomography. Cardiac comput-
ed tomography demonstrated a giant coronary artery aneurysm that 
was on the right lateral surface of the right atrioventricular sulcus and 
formed a fistula to the RA.
https://vimeo.com/592914613

Video IV. Coronary angiography. Coronary angiography suggested that 
the proximal RCA was tortuous and dilated and confirmed the CAA 
and fistula.
https://vimeo.com/592916576
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the results from the discussion among the multidisciplinary 
team, surgery was performed through a median sternotomy. 
We closed the aneurysm and fistula and performed tricus-
pid annuloplasty and the Maze procedure. A giant CAA (60 
mm×60 mm×40 mm) was located on the right lateral surface 
of the right atrioventricular sulcus. There was no thrombus 
inside the aneurysm. The fistula was identified as a 10-mm 
hole at the lateral wall of the RA (Figure 1J and 1K). There 
was only one dilated atrial septal artery feeding the CAA 
through the atrial septum. First, the proximal atrial septal 
artery was knotted (Figure 1L). Then, the ostium of the fis-
tula was closed with a bovine pericardium patch. The aortic 
root was perfused with cardioplegia, and the aneurysm did 
not expand. To reduce the risk of bleeding, the aneurysm wall 
was not removed. Finally, the Maze procedure (Med-Zenith, 
Beijing, China) and tricuspid annuloplasty with an Edwards 
32-mm MC3 ring (Edwards Lifesciences, Inc., Irvine, CA, 
USA) were performed. The postoperative course was satis-
factory. At 6-month follow up, cardiac computed tomography 
showed excellent effective of operation (Video V in the Data 
Supplement).

DISCUSSION

The coronary artery aneurysm is infrequent but not rare, 
accounting for about 0.35% of patients with cardiac catheter-
izations [Nunez-Gil 2020]. But, a giant coronary artery aneu-
rysm >20 mm in diameter is rare [Li 2005]. The most affected 
coronary artery is the RCA (40%), left anterior descending 
(32%), and left main being (3.5%) [Syed 1997]. Patients suf-
fering from giant coronary aneurysms located in the atrial 
septum with fistula formation to the RA are extremely rare 
[Osada 2016]. In the current article, we report a giant atrial 
septal artery aneurysm originating from a branch of the RCA 
combined with a coronary right atrial fistula. How did we 
confirm that the CAA originated from the atrial septal artery 
and not the sinus node branch artery? The artery originating 
from a branch of the RCA passed through the atrial septum, 
and the heart rate and rhythm after closing the artery were 
not obviously changed.

The causes of coronary artery aneurysms are atheroscle-
rosis, Kawasaki disease, Takayasu arteritis, autoimmune dis-
eases, trauma, coronary artery dissection, rheumatic, mycotic 
coronary emboli, syphilis, and so on [Ebina 2009]. Most 
CAAs may be completely asymptomatic and are only detected 
incidentally by coronary angiography or chest CT. The clini-
cal symptoms included chest distress, palpitations, angina, 
dyspnea, sudden death, and so on. The main complications 
of CAA are as follows: local thrombosis formation within 
the aneurysm may cause distal embolization and myocardial 
infarction; aneurysm rupture can result in acute pericardial 
tamponade; giant CAA can lead to compression of adjacent 
structures [Kawsara 2018]; the fistula may bring about con-
gestive heart failure and arrhythmias.

Before starting treatment, the CAA and the fistula should 
be evaluated using multiple diagnostic and imaging modali-
ties [Wang 2020], such as echocardiography, coronary artery 
angiography, magnetic resonance imaging, and cardiac CT, 
especially three-dimensional reconstruction, which could help 
us to distinguish the physiological and anatomical characteris-
tics of the CAA and fistula, such as the size, orientation, shape, 
location, number, thrombus, and hemodynamics. In the pres-
ent case, although the CAA originated from an atrial branch of 
RCA and detailed information about the CAA and fistula was 
collected via these multiple imaging modalities before surgery.

The treatment strategies of CAA (medical, interventional, 
and surgical management) should be individualized based on 
the anatomical characteristics of the CAA and the patient’s 
clinical characteristics. The optimal treatment is uncertain 
because of the lack of randomized controlled trials [Pham 
2020]. However, operative therapy for giant CAA may be the 
ideal treatment. Surgical procedures include aneurysm liga-
tion, resection, thrombectomy, or aneurysmectomy associ-
ated with bypass grafting if necessary [Kawsara 2018; Pham 
2020]. Furthermore, surgical therapy also is the preferred 
option in the case of complications, such as fistula, embolism, 
compression, or rupture.
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