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ABSTRACT

Coronary artery fi stula (CAF), a rare anomaly of a coronary 
artery, is defi ned as an anomalous communication between a 
coronary artery and a cardiac chamber or vessels. Coronary 
angiography remains the main modality for diagnosing CAF. 
We present a case of fi stulous communication between the left 
anterior descending coronary artery and the main pulmonary 
artery. The exact anatomy of the fi stula was demonstrated by 
64-slice multidetector computed tomography (MDCT). Sur-
gical ligation on a beating heart was carried out. Intraopera-
tive Doppler fl ow detection was used to evaluate the shunt of 
the CAF. We prefer MDCT as a new diagnostic modality to 
provide the detailed anatomy of a CAF.

INTRODUCTION

Coronary artery fi stula (CAF), fi rst described in 1841, is 
defi ned as an anomalous communication between a coronary 
artery and a cardiac chamber or vessels [Fernandes 1992]. 
Although coronary angiography remains the main modal-
ity for imaging the coronary arteries, 64-slice multidetector 
computed tomography (MDCT) scanning is a practical and 
noninvasive method for the investigating the relationship 
of a CAF to other structures [Zeina 2006]. In this report, 
we present a rare case of fi stulous communication between 
the left anterior descending coronary artery (LAD) and the 
main pulmonary artery. The exact anatomy of the fi stula was 
demonstrated by 64-slice MDCT by means of multiplanar 
reconstruction and different 3-dimensional reconstruction 
techniques.

CASE REPORT

A 35-year-old nonsmoking woman was admitted to 
the hospital with a history of chest pain with effort, short-
ness of breath on exertion, and palpitations, which had fi rst 

developed 3 months earlier. At the time of presentation, she 
was not taking any medications and had no family history of 
cardiovascular disease. The results of a physical examination 
were unremarkable, and the results of chest radiography and 
electrocardiography were normal. A transthoracic echocar-
diography evaluation demonstrated a nondilated left ventricle 
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Figure 1. A 3-dimensional computed tomography evaluation (A, B) 
shows a coronary artery fi stula between the left anterior descending 
artery (LAD) and the main pulmonary artery. CPF indicates coronary 
artery–pulmonary artery fi stula; CRX, left circumfl ex artery; DB, diag-
onal branch; OM, obtuse marginal.

Figure 2. Two interrupted 3-0 Prolene sutures were used to ligate the 
tortuous coronary artery fi stula.
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with normal function and mild dilatation of the right ven-
tricle, with an end-diastolic diameter of 36 mm. Hemato-
logic and biochemical indices were unremarkable. Because 
we suspected coronary artery disease, we performed 64-slice 
MDCT, which identifi ed a fi stula originating from the LAD 
and draining to the pulmonary artery (Figure 1). There was 
no evidence of any coronary artery disease.

The patient underwent surgical intervention. A median 
sternotomy was carried out. The fi stula was identifi ed near 
the origin of the LAD. The fl ow detector used to evaluate 
fi stulous fl ow (VeriQ system; Medi-Stim, Oslo, Norway) 
revealed a fl ow rate of 132 mL/min. The fi stula was closed 
directly with 3-0 Prolene double suture (Figure 2) on the 
beating heart. The patient’s postoperative course was 
uneventful, and she was discharged home on the 12th post-
operative day. Her condition remains stable 6 months after 
the operation.

DISCUSSION

CAF is rare, with a reported incidence varying from 0.6% 
to 1.5% of patients who visit a catheterization laboratory 
[Kardos 1997]. The majority of these fi stulas originate from 
the right coronary artery, followed by the LAD and the left 
circumfl ex coronary artery [Gowda 2006]. The right ventricle 
is most common drainage site, followed by the right atrium, 
the pulmonary artery, and the left ventricle [Shimaya 1997]. 
CAFs can be congenital or acquired. Congenital CAFs are 
thought to arise because of incomplete embryonic develop-
ment, and acquired CAF can be due to infl ammation, trauma, 
atherosclerosis, or collagen disease [Abe 1996]. Most cases of 
CAF are asymptomatic and are discovered as an incidental 
funding. The symptoms associated with CAFs include dysp-
nea, angina, palpitations, congestive heart failure, infectious 
endocarditis, cardiac arrhythmia, and fi stula rupture.

Although the main diagnostic technique to detect CAF 
is coronary angiography, it may fail to demonstrate the rela-
tionship of the CAF to other structures and drainage sites. In 
addition, coronary angiography has a high cost and an invasive 
nature. New noninvasive imaging modalities, such as MDCT, 
have become alternative methods for evaluating the detailed 
anatomy of CAFs [Zeina 2006]. In our case, MDCT was used 
fi rst as a noninvasive tool to screen for coronary artery dis-
ease, and the CAF was found incidentally. The result of this 
case provides evidence that MDCT can be a powerful tool, 

not only for screening coronary artery disease but also for 
detecting coronary artery anomalies.

Most symptomatic patients with a CAF are treated with 
surgical ligation or transcatheter closure. Other indications 
for CAF closure are arrhythmias, infectious endocarditis, 
and fi stula rupture with cardiac tamponade. In patients with-
out symptoms, indications for surgery are right ventricular 
volume overload or signifi cant shunt fl ow (ratio of pulmo-
nary blood fl ow to systemic blood fl ow >1.5) [Versaci 2009]. 
Coronary angiography shows both anatomic and physiologi-
cal information, such as fl ow quantifi cation, which is helpful 
when deciding the right time for treatment in asymptomatic 
patients. In our case, we did not use coronary angiography to 
evaluate physiological data because the patient was obviously 
symptomatic. Instead, Doppler fl ow detection was used to 
provide the evidence of high shunt fl ow during the operation. 
To our knowledge, this report is the fi rst of intraoperative 
measurement of fi stula fl ow with a fl ow detector.

In conclusion, CAFs have traditionally been diagnosed 
with coronary angiography. MDCT provides a detailed anat-
omy of a CAF, especially in complex vascular malformations, 
which can be helpful for therapeutic planning.
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