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Abstract 

Coronary artery fistula (CAF) is a rare anatomic abnormality 

of the coronary arteries that results from abnormal 

communication between a coronary artery and either the 

chambers of the heart or the great vessels that bypass the 

myocardial capillary bed. It is usually congenital, but it can 

be acquired. Both male and females are affected. Clinical 

presentation may be asymptomatic or symptomatic and it 

depends on the type of fistula, size of the fistula, site of the 

shunt and severity of the shunt. Coronary angiography is the 

gold standard for the diagnosis of coronary artery fistula. 

Surgery is indicated when a patient is clinically symptomatic, 

even in asymptomatic patients those are at risk for future 

complications. 

Keywords: Coronary artery fistula (CAF); Pulmonary artery; 

Right coronary artery; Coronary angiography. 

Introduction 

Coronary artery fistula (CAF) is a rare anomaly of the 

coronary arteries that results from abnormal 

communication between a coronary artery with a 

cardiac chamber or the great vessels of the heart. It is 

usually congenital, but it can be acquired.
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Coronary artery fistula occurs in both sexes. 

Since there are probably many untreated 

cases, the exact incidence of Coronary artery 

fistula is unknown. In general population, the 

incidence of coronary anomalies is 0.2% to 

1.2% where coronary artery fistulas (CAFs) are 

present in 0.002% of those cases [1,2]. The 

prevalence of congenital coronary artery 

fistula is approximately 1% in general 

population [3] and around 2,000 years ago, it 

was first described by Galene and Versalius 

[4]. After being first described by Austrian 

anatomist Josef Hrytl in 1841, the existence of 

CAFs has been well documented [5]. An 

abnormal connection between a coronary 

artery and a heart chamber was reported by 

German anatomist W. Kraus in 1865 [6]. 

These coronary anomalies can arise from 

abnormal involution, truncus arteriosus 

division, or a shift in the position of the 

endothelial buds during the embryonic stage 

[7,8] and the formation of Coronary artery 

fistula and the persistence of embryonic 

sinusoids beyond what is predicted are closely 

connected [9]. 

Congenital coronary artery fistula arises from 

right coronary artery and left coronary artery 

or its branches and drains into cardiac 

chambers and pulmonary trunk. In some 

cases, especially in adults, fistulae may 

originate from both coronaries’ arteries, 

which drain into the main pulmonary artery 

or pulmonary trunk.  Coronary artery to 

pulmonary artery fistula is a type of coronary 

artery fistula in which coronary artery 

communicates with the main pulmonary 

artery. Those patients who undergo invasive 

angiography; coronary artery fistulas (CAFs) 

are found in ranging from 0.05% to 0.25% [10]. 

Clinical presentation of coronary artery 

fistula depends on   the type of the fistula, site 

of the shunt, shunt volume. A little more than 

half of CAF patients have symptoms. Chest 

pain at rest, palpitations, exhaustion, and 

exertional dyspnoea are among the symptoms 

and may be asymptomatic. Treatment of 

patients with coronary artery fistulas (CAFs) 

is based on the presence of symptoms, the 

anatomy and size of the fistula, and whether 

it is connected to cardiovascular diseases [11]. 

Coronary artery fistula can be managed 

conservatively, surgically or by transcatheter 

technique. Here the authors report a case of 

congenital coronary artery fistula which 

arises from the right coronary artery which 

drains into main pulmonary artery, a rare 

defect managed surgically. 

Case report 

A 49-year-old man got admitted to cardiology 

unit of our hospital throughout patient 

department with the complaints of chest pain 

and tightness of the chest on exertion for 

about six months which got aggravated for 10-

15 days. The pain was retrosternal which 

radiated to the back of the chest and relieved 

by rest. Pain associated with sweating, 

palpitation, shortness of breath but not 

associated with nausea, vomiting, pre-

syncope, or syncope. 

The patient was diabetic and hypertensive. 

The patient had no history of chronic kidney 

disease, cerebrovascular disease, 

dyslipidaemia, smoking, family history of 

coronary artery disease, chronic obstructive 

pulmonary disease. On physical examination-

patient was hemodynamically stable (pulse 

rate was 76 beats/min, blood pressure was 
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110/60mmhg, and a respiratory rate was 20 

breaths/min). Jugular venous pressure was 

not elevated. On auscultation-Ejection 

systolic murmur present at the left sternal 

border but there was no crackling or 

wheezing in both lungs. There was no 

evidence of ankle oedema or hepatomegaly. 

The electrocardiogram showed sinus rhythm 

with biphasic T wave in V3-V6 precordial 

leads. Chest radiograph showed mild 

cardiomegaly and slightly increased. 

pulmonary vasculature. All biochemical 

investigations were within normal limits. 

 

Figure 1: Chest X-ray showed cardiomegaly and increased pulmonary vasculature. 

Echocardiogram showed no gross regional 

wall motion abnormality with normal LV 

systolic function (EF-50%), concentric LVH 

with normal heart valve function. 

Afterward Coronary angiogram was 

performed which revealed normal epicardial 

coronary arteries with coronary fistula arising 

from proximal RCA and draining into 

Pulmonary artery (PA).

 

Figure 2: CAG showed RCA to PA fistula. 

https://doi.org/10.37191/Mapsci-2582-4333-5(3)-137


Parvez SS | Volume 5; Issue 3 (2023) | Mapsci-JCMR-5(3)-137 | Case Report 
Citation: Parvez SS, Bhuyan AI, Parvez MAH, Haider A, Mondal BC, Uddin J. Coronary Artery to Pulmonary Artery 
Fistula: A Congenital Rare Defect in Adult. How was it Managed?-A Case Report. J Clin Med Res. 2023;5(3):114-23. 
DOI: https://doi.org/10.37191/Mapsci-2582-4333-5(3)-137 

 

 

 

Figure 3: CAG Showed RCA to PA fistula. 

With the evidence of coronary angiography, 

the patient was selected for surgical 

intervention.  The patient was then sent to 

the operating room for surgical closure. 

Surgery was performed with endotracheal 

intubation under G/A and median 

sternotomy with the help of cardiopulmonary 

bypass with moderate hypothermia and 

antegrade cold blood cardioplegia. After 

median sternotomy, pericardiotomy was 

done. The aorta showed healthy, PA 

(Pulmonary artery) showed mild tense, RV-

Enlarged, LV-Normal, PA pressure measured 

19 mmHg. Dilated, tortuous blood vessels 

were found over the mid and lower part of the 

ascending aorta. 

 

Figure 4: Per-operative findings: Showed dilated, tortuous blood vessels over the aorta. 

On palpation-Thrill was found over the 

ascending aorta. Anatomy and course of 

coronary arteries were checked.  

Cardiopulmonary bypass was established 

after systemic heparinization with aortic and 

bicaval venous cannulation (superior and 

inferior venacava separately). Cross clamp 

was applied. Heart was arrested for 

maintaining myocardial protection by 

antegrade cold blood cardioplegia. The 

pulmonary arteriotomy was done and then 

checked out the opening of the fistula. 

Intrapulmonary opening of clonal branch of 

right coronary artery was then found and 
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closed the opening of the fistula with pledged 

5-0 monofilament proline suture. Dilated 

collateral branches were also sewed with 

stitches. 

 

Figure 5: Pulmonary arteriotomy.  

 

Figure 6: Closure of opening of fistula arising from RCA. 

Pulmonary arteriotomy was closed. A heart 

was deaired and gradually weaned from 

cardiopulmonary bypass. Decannulation was 

done and heparin was reversed with 

protamine sulphate. 

 

Figure 7: After completion of fistula repair. 
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After maintaining proper hemostasis, the 

wound was closed in layers after keeping 

mediastinal drain tubes in situ. Patient was 

shifted to CT-ICU with stable hemodynamic 

condition. The patient was extubated 6th hour 

after the end time of surgery and the 

subsequent post-operative period was 

uneventful. The patient was discharged from 

hospital on the 7th day after surgery with good 

condition. 

Follow up 

At the two-year follow-up, the patient was 

asymptomatic and doing well and the 

echocardiography revealed 50% LVEF. 

Discussion 

The congenital anomaly of a coronary artery 

fistula is extremely uncommon. Only 0.4% of 

congenital cardiac abnormalities and 14% of 

coronary anomalies are caused by it [12]. 

Coronary artery fistulae can be ecstatic or big 

and dilated, and they usually get broader over 

time [13]. Although CAF was previously 

typically congenital, the development and 

widespread use of interventional and surgical 

techniques over time has changed its etiology, 

increasing the prevalence of acquired forms 

[14] which may be caused by infective 

endocarditis, aortic dissection, prior surgery, 

endomyocardial biopsy, coronary angioplasty 

and bypass surgery, valve replacement, 

cardiac transplantation, trauma, permanent 

pacemaker placement, and others. Most 

coronary artery fistulas do not cause any 

symptoms. On average, coronary artery 

fistulas will remain asymptomatic during 

childhood. Symptoms usually occur after 20 

years of age which include angina, dyspnea, 

fatigue, murmurs, arrhythmias, endocarditis, 

congestive heart failure [15]. Angina and 

dyspnea are the most common symptoms. An 

increase in the left-to-right shunt and gradual 

fistula enlargement are linked to symptoms 

getting worse [16]. In a review of 363 cases of 

CAF, it was discovered that RCA, the left 

coronary artery, and both coronary arteries all 

contributed to fistulas in 50%, 42%, and 5% of 

the cases, respectively. The right ventricle 

(41%) is the most frequent location of 

drainage, followed by the right atrium (26%), 

and the pulmonary artery (17%) [17]. 

Coronary artery dilatation, mural thrombosis, 

rupture, aneurysm development, 

atherosclerotic deposition, calcification, 

intimal ulceration, and rupture are 

complications of coronary fistula [18]. CAF 

thrombosis may result in myocardial 

infarction, as well as atrial and ventricular 

arrhythmia [19]. The patient with coronary 

artery fistula is usually diagnosed with sign & 

symptoms of the patient and some diagnostic 

tools like ECG, Echocardiography, TEE, CT 

coronary angiography, Cardiac MRI, and 

Coronary angiography. Transesophageal 

echocardiography (TEE) gives origin, course, 

and termination of the fistula. So, if the 

surgery is indicated, TEE could be used to 

provide the exact site of drainage of coronary 

artery fistula [20]. But Coronary angiography 

remains the gold standard for the diagnosis of 

Coronary artery fistula (CAF) because it 

provides anatomic detail including the origin 

and termination of the coronary artery fistula 

[15]. 

Management of coronary artery fistulas 

(CAFs) are dependent on size, site of the 

fistula and whether the patient is 

symptomatic or not. Coronary artery fistula 
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can be treated by Conservatively and closure 

technique (surgical closure or transcatheter 

closure). The American College of Cardiology 

and the American Heart Association advocate 

close monitoring by echocardiography every 

3 to 5 years for asymptomatic patients with 

small CAFs and encourage closure for 

extremely large CAFs regardless of the 

existence of symptoms due to the risk of 

arrhythmias, myocardial ischemia or 

infraction, and ventricular dilatation. Small or 

medium asymptomatic CAFs in adults can be 

closed, but serial echocardiography every 

three to five years is advised as a follow-up. 

Anticoagulation can be used to treat small 

CAFs, whereas aspirin and clopidogrel are 

needed to treat medium asymptomatic CAFs 

[21]. 

Surgery is indicated for symptomatic fistula, 

high- velocity CAFs, signs of volume overload, 

distal CAFs, proximal CAFs with large 

aneurysms, CAFs with tortuous courses or 

complex communications. Trans-catheter 

closure (coil embolization or occlude 

systems) is indicated for proximal CAF with 

single- site drainage, distal narrowing of the 

CAF with device access feasibility, non-

tortuous vessels. Biorck and Crafoord first 

reported surgical ligation in 1947 as an 

effective method of fistula closure [22]. 

Yam, et al., have succinctly summed up the 

experience with cardiac fistulae for more than 

three decades in the management of coronary 

artery fistulae [23]. They outline three surgical 

treatment modalities. 

Epicardial 

The fistula is mobilized from the epicardial 

surface and then divided and ligated. 

Endocardial 

The fistula is identified from the lumen of the 

pulmonary artery or the interior of the cardiac 

chamber. The fistula tract is then completely 

obliterated with the closure of entry and/or 

exit points. Pericardial patch, Dacron patch or 

suture can be used for closure of the fistula 

tract. 

Trans coronary 

An arteriotomy is performed directly 

proximal to the CAF when the coronary artery 

near the fistula is dilated, and the fistulous 

orifice is oversewn from within the lumen. 

For both symptomatic and asymptomatic 

patients at risk for future complications like 

bacterial endocarditis, thrombosis, distal 

embolization, aneurysm, dissection, rupture, 

premature atherosclerosis, pulmonary 

hypertension, myocardial ischemia or 

infarction, surgical intervention to close the 

fistula is advised [24-26]. 

Here the authors report a case of coronary 

artery to main pulmonary artery fistula, a rare 

defect managed surgically (by endocardial 

techniques) because of high flow, 

symptomatic (myocardial ischemia) fistula 

arises from proximal part of right coronary 

artery. 

Conclusion 

As a result of increasing experiences and 

techniques, surgical closure of coronary to 

pulmonary artery fistula is more effective 

than other techniques. For this type of fistula, 

surgical closure is the best treatment choice 

when used with the support of extracorporeal 

circulation and myocardial protection. 
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