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Abstract
A 49 years old female patient consulted us for a cardiac evaluation before undergoing colon adenocarcinoma surgery. Three years prior, the patient underwent coronary angiography for dyspnea. The coronary angiography examination revealed a fistula originating from the left anterior descending artery and left main coronary artery, which had soft aneurysmal sacs and most likely drained into the pulmonary artery. Parasternal short axis echocardiography revealed a color flow that could be related to the fistula, but the other echocardiographic findings were normal. The patient did not accept the proposed examination and invasive treatment. 

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: (1) Acquire technical and surgical skills; (2) Learn the coronary anatomy and its variations; and (3) Learn the methodology of for treating coronary anomalies.
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INTRODUCTION
Coronary artery fistulas are rare anomalies that open into the heart chambers, large vessels and other structures by bypassing the myocardial capillary network. Coronary artery fistula is detected in 1.21%-5.60% of all patients undergoing coronary angiography[1]. Left main coronary artery fistula is extremely rare[2]. Not all coronary-pulmonary artery fistulas are hemodynamically significant, however some may cause myocardial ischemia, myocardial infarction, congestive heart failure, pulmonary arterial hypertension, aneurysmal fistula rupture and sudden death[3]. Here we present a case with an angiographically documented coronary artery fistula that originating from the left main coronary artery (LMCA) and dividing into two branches. In addition, another fistula that originated from the LAD combined with the LMCA fistula and created a new line of fistula, with large saccular coronary sacs, that drained into the pulmonary artery. This type of coronary artery fistula is most rares. 

CASE REPORT
A 49 years old female patient consulted us for a cardiac evaluation before undergoing colon adenocarcinoma surgery. Three years prior, the patient underwent coronary angiography for dyspnea. The coronary angiography examination revealed, a fistula originating from the left main coronary artery (LMCA) which colud be interpreted as draining into the pulmonary artery. Upon examining the coronary angiography in detail, in addition to the LMCA fistula, another fistula emerged from the LAD combined with the LMCA fistula and there was an aneurysmal sac swinging on fistula line (Figure 1). It was thought that the fistulawas draining into the pulmonary artery (Figure 2A). Parasternal short axis echocardiography revealed a flow that was most likely caused by the fistula (Figure 2B). There were no regional wall motion abnormalities or systolic dysfunction. Because of excessive fatigue, the stress test was terminated at the end of step 3. The target heart rate and blood pressure were reached and there were no arrhythmia or ST-T wave changes. After further investigations and evaluations were performed, the patient was informed about the the possibility of a cardiac operation. The patient did not accept the treatment proposals and further investigation was not planned. The medical risks were explained to the patient and outpatient follow-up was scheduled with full oral medical treatment. 

DİSCUSSİON
Coronary artery fistulas are rare anomalies that open into the heart chambers, large vessels and other structures by by-passing the myocardial capillary network[1]. The first case of coronary arteriovenous fistula was reported by Krause[4] in 1865. Coronary artery fistula is detected in 1.21%-5.60% of all patients undergoing coronary angiography[5]. A fistula from the coronary arteries to the pulmonary artery is observed in 0.1%-0.2% of coronary angiographies[6]. Atotal of 92% of coronary artery fistulas drain into the right heart chambers and 8% drains into the left heart chambers. The origins of the fistulae is vary, as follows: right coronary artery (50%-60%), left anterior descending artery (25%-42%), both coronary arteries (5%), circumflex artery (18%), diagonal artery (1.9%), marginal arteries (0.7%). Left main coronary artery fistula is extremely rare[2]. Although coronary artery fistulas are often congenital, they may occur after chest trauma, angiography and bypass surgery[7]. 
Coronary artery anomalies often affect hemodynamic parameters. Not all coronary-pulmonary artery fistulas are hemodynamically significant, However some may cause myocardial ischemia, myocardial infarction, congestive heart failure, pulmonary arterial hypertension, aneurysmal fistula rupture and sudden death[3].
Although two-dimensional echocardiography (transesophageal echocardiography complements two-dimensional echocardiography) is valuable in revealing the fistula, it is operator dependent and because it does not have a good acoustic window, determining the fistula location may be insufficient[8].
Until recently, using conventional coronary angiography to detect coronary anomalies was the preferred diagnostic method. However invasiveness, acquisition plane images, the lack of angiographic projection angle and concerns about the contrast load limit this method[9]. Multislice computed tomography (MSCT) can better reveal aneurysms, occlusion; as well as the direction of the fistula and its relationship with the cardiovascular structures along the fistula compared with coronary angiography[8]. MSCT imaging is the recommended technique for the diagnosis and follow up of coronary artery anomalies[10]. 
The treatment of asymptomatic patients without significant shunts is still a matter of debate[11]. The presence of ischemic symptoms or a positive stress test, aneurysmal dilatation with or without mural thrombus and overload of heart chambers due to excessive blood flow are the indications for fistula closure[12]. In the literature, similar early efficiency, mortality and morbidity rates are oberved for both the surgical and transcatheter approaches[13]. 
In this case, although the fistula did not affect the hemodynamic parameters and the exercise test for ischemia was negative and because there was a large thrombosed aneurysm sac on the fistula line, transcatheter closure of the fistula was considered. The patient did not accept any attempt at surgical treatment, thus, further examination and treatment.could not be performed. The patient was discharged with with full oral medical treatment and recommendations. The patient has the risk of sudden death due to aneurysmal sac rupture and thromboembolic event due to aneurysm sac thrombus. Because of progression in the shunt system, a reduction in functional capacity and heart failure may develop. Coronary artery fistula is a possibility because of the degree of shunt or the patient’s symptoms; in addition, aneurysmal sacs and thrombus in the fistula line are possible[5,12].

COMMENTS
Case characteristics
The main symptom of the patient was exertional dyspnea. 

Differential diagnosis
The authors took into consideration the diseases , comorbidities and patient’s age which causes exertional dyspnea (e.g., coronary artery disease, pulmonary diseases, structural heart diseases, endocrine disoerders).

Laboratory diagnosis
The authors made routine laboratory tests including BNP, pro-BNP, serum creatinine, urea, electrolytes, AST, ALT, CBC.

Imaging diagnosis
Color doppler echocardiography and coronary angiography.

Treatment
Transcatheter and surgical closure; Heart failure treatment; Nitrates, Acetylsalicylic acid, ACEI.

Term explanation 
Coronary artery fistula: a sizable communication between a coronary artery and a chamber of the heart (coronary-cameral fistula) or any segment of the systemic or pulmonary circulation (coronary arteriovenous fistula).

Experiences and lessons
The authors have learned how to diagnose a coronary fistula, manage its complications and treatment and searched the literature about its frequency and treatment modalities. 

Peer review
Interesting case report of a rare congenital coronary artery anomaly. This case represents the dilemmas of diagnosis, treatment and follow up of this rare cases.
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Figure 1 A: The fistula emerging from the left main coronary artery is divided into two branches after the fold (thin arrows); B: An angiographic view showing the combination of a small fistula emerging from LAD, the fistula from left main coronary artery (thin arrows) and large saccular sacs on the fistula line (thick arrows).
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Figure 2 A: The passage of the contrast agent formed by the fistula B: Parasternal short axis echocardiography revealed the color flow associated with the fistula.
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