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INTRODUCTION

Coronary artery fistula (CAF) is a congenital anomaly de-
fined as a direct precapillary connection between the coronary 
artery and other vascular structures. Its incidence is 0.1--0.2% in 
an adult population undergoing invasive angiography (1, 2). 
CAF usually terminates in the right ventricle, right atrium, and 
the pulmonary artery; CAF to the bronchial artery is very rare 
(3-5). The sinoatrial node (SAN) artery has various courses, and 
one important variant of this is the S-shaped SAN artery (6). 
Bronchial-to-SAN artery fistula has been mentioned in some 
previous reports, but a detailed description of its course on CT 
images has not been reported (4, 7). Herein we report a rare 
case of CAF to the bronchial artery from the S-shaped variant of 
the SAN artery, which was incidentally found on coronary angi-

ography but its detailed course elucidated only after reviewing 
the coronary CT angiography (CCTA) images. 

CASE REPORT

An 85-year-old male with nocturnal chest pain for three days 
visited our hospital. He had a history of diabetes mellitus and 
hypertension. No definite abnormal findings were noted on 
physical examination and electrocardiography. Creatine kinase 
MB, troponin I, and pro-brain natriuretic peptide levels were 
also within normal limit on laboratory examination. The chest 
radiograph was normal. However, due to persistent chest pain, 
the patient underwent coronary angiography with suspicion of 
coronary artery disease. 

On selective coronary angiography through the left main cor-
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Coronary artery fistula (CAF) is a rare type of anomaly in which a fistulous connec-
tion between a coronary artery and another vascular structure is present. Even 
among CAFs, a connection between a coronary artery and a bronchial artery is not 
common, and although coronary-bronchial fistula from the sinoatrial node (SAN) 
artery has been occasionally mentioned in the literature, to our knowledge, a com-
munication between the S-shaped variant of SAN artery and the bronchial artery 
has not been reported before. We recently experienced a unique case of coronary-
to-bronchial artery fistula originating from the S-shaped SAN artery in an 85-year-
old male with nocturnal chest pain and would like to discuss its CT and coronary 
angiography findings.
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On CCTA, a tortuous vessel was detected, arising from the 
proximal portion of the left circumflex artery and terminating 
in the right and the left bronchial arteries. On closer inspection, 
it was visible that this vessel ran posteriorly between the left atri-
al appendage and the ostium of the left pulmonary vein. The 
vessel divided into two branches at the posterosuperior portion 
of the left atrium, with the larger branch coursing upwards to-
wards the bronchial arteries and the smaller branch running to-

onary artery, a tortuous vessel arising from the proximal portion 
of left circumflex artery was revealed, which coursed upwards 
and branched into two smaller vessels. We suspected a CAF to 
the bronchial arteries. Another tiny vessel arising from the mid-
portion of the tortuous vessel was also identified (Fig. 1A). No 
other abnormality was noted in the coronary arteries. 

To accurately identify the course and the draining sites of the 
suspected CAF, electrocardiogram-gated CCTA was performed. 

Fig. 1. A 85-year-old man with an incidentally detected coronary-to-bronchial artery fistula. 
A. Selective coronary angiography through the left main coronary artery shows a tortuous vessel (arrow) arising from the proximal portion of 
the left circumflex artery, coursing upwards and branching into two smaller vessels: the larger branch (arrowheads) coursing towards both lungs 
and dividing into smaller branches that are bronchial arteries and another tiny branch (arrow), which later proved to be the distal portion of the 
S-shaped sinoatrial node (SAN) artery. 
B, C. Contrast-enhanced axial CT images of the heart reveal the S-shaped SAN artery (arrows) arising from the posterolateral part of the left cir-
cumflex artery behind the left atrial appendage. It then runs posteriorly between the ostium of the left pulmonary vein and anteriorly close to the 
anterior wall of the left atrium (LA). 
D, E. Maximum intensity projection image (D) and transparent volume-rendered image (E) of the heart depict the course of the S-shaped SAN 
artery and the coronary artery fistula arising from it. A tortuous vessel (arrows) arising from the posterolateral part of the left circumflex atery 
behind the left atrial appendage runs along the superior aspect of the LA and terminates near the superior vena cava. The course of this tortuous 
vessel (arrows) is the same as that of the S-shaped SAN artery, thus identifying the vessel to be the S-shaped SAN artery. At the posterosuperior 
aspect of the LA, another tortuous vessel (arrowheads) arises from the S-shaped SAN artery, coursing upwards towards the lungs, confirming the 
presence of SAN artery-to-bronchial artery fistula. 
F. Another volume-rendered image well demonstrates the relationship of the S-shaped SAN artery (arrows) running between the left atrial ap-
pendage and the pulmonary vein (the pulmonary vein and the left atrial appendage are partially removed to reveal the artery). The bronchial ar-
tery (arrowheads) arises from the middle of the S-shaped SAN artery (arrows). 
G. Maximum intensity projection image of the lungs reveals the bronchial arteries (arrowheads) arising from the S-shaped SAN artery (arrows) 
and running toward both lungs. There is no definite abnormality in the lung parenchyma. 
Note.-Ao = aorta, LA = left atrium, LAA = left atrial appendage, LCX = left circumflex artery, LIPV = left inferior pulmonary vein, LSPV = left su-
perior pulmonary vein, RA = right atrium, RV = right ventricle, SVC = superior vena cava
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artery, which has an incidence of 14.6% in one study (6). The S-
shaped SAN artery arises from the left circumflex artery and 
courses posteriorly between the left atrial appendage and the os-
tium of the left superior pulmonary vein and then anteriorly 
close to the anterior wall of the left atrium. Because of its prox-
imity to the left atrial wall, potential vessel injury during cardiac 
intervention or surgery has been suggested. 

Bronchial-to-SAN artery fistulas have been mentioned in 
some previous reports, but without detailed description of the 
course or accompanying CCTA images (4, 7). In fact, 9 out of 16 
coronary-to-bronchial fistulas were from either the right or the 
left SAN artery in an angiographic study by Matsunaga et al. (4). 
However, as was in our case, it may be difficult to accurately 
identify the course and the anatomic relationship of the CAF and 
nearby structures with conventional angiography alone. The un-
known vessel seen on the conventional angiography could be 
identified as the S-shaped SAN artery only after confirming the 
course of the vessel against adjacent structures on CCTA. 

Because coronary-to-bronchial artery fistula can be a source 
of hemoptysis, especially in patients with bronchiectasis or pul-
monary tuberculosis, embolization of the CAF via coronary ar-
tery is often done as treatment (7, 8). During the embolization 
of the coronary-to-bronchial artery fistula, if its origin from the 
SAN artery is not recognized, a disastrous embolization of the 
SAN artery could happen, resulting in the infarction of the 
SAN. Especially because the course of the S-shaped SAN artery 
is different from that of normally seen SAN artery, it could easi-
ly be mistaken as a tortuous, fistulous vessel. Therefore, inter-
vention of CAF should be carefully done after inspection of the 
origin of the SAN artery. Confirming the accurate course of the 
CAF with CCTA may be necessary.

In summary, we report a rare case of coronary-to-bronchial ar-
tery fistula originating from an S-shaped SAN artery incidentally 
found on coronary angiography, in which CCTA was very helpful 
in accurately identifying the course and the origin of the artery. 
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DISCUSSION

CAF is a congenital anomaly defined as a direct precapillary 
connection between the coronary artery and a cardiac chamber, 
a great vessel, or a systemic vessel. It is a rare condition with an 
incidence of 0.1--0.2% in an adult population undergoing diag-
nostic cardiac catheterization or coronary artery angiography 
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aneurysmal fistula, or hemoptysis. The SAN artery arises from 
either the right coronary artery (54.5%) or the left circumflex 
artery (40.6%) (6). The SAN artery is known to have various 
courses, and one important variant of this is the S-shaped SAN 
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백경민1 · 이배영1 · 조은주2

관상동맥루는 관상동맥과 다른 혈관과의 누성 연결이 있는 드문 형태의 기형이고 이 중에서도 관상동맥과 기관지동맥과

의 연결은 관상동맥루 중에서도 소수이다. 동방결절동맥에서 기원한 관상-기관지동맥루가 몇몇 문헌에서 언급된 바 있으

나, S 형태 변이의 동방결절동맥과 기관지동맥과의 동맥루는 보고된 바 없다. 저자들은 야간 흉통이 있던 85세 남성에서 

S 형태 동방결절동맥에서 기원하는 독특한 관상-기관지동맥루의 증례를 경험하여 컴퓨터단층촬영 및 관상동맥조영술 소

견과 함께 보고하고자 한다. 
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