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Abstract
Right coronary artery (RCA) communicating to coronary sinus (CS) resulting
in aneurysmal dilatation of RCA is a rare congenital anomaly, usually presenting late with complication of left to right shunt and volume overload. We report a case of a 53 years old female presenting with dyspnea on exertion, orthopnea and angina. Echocardiography and computed tomography are suggestive
of a fistulous communication of RCA to CS with aneurysm of RCA. Patient
was treated surgically and is asymptomatic after three years of follow up.
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1. Introduction
Coronary arteriovenous fistula is a rare congenital anomaly presenting in later
life as an incidental finding or with major potential complications such as congestive heart failure, myocardial infarction, thrombosis, endocarditis, arrhythmia and even sudden death. The fistula results in shunting of blood from coronary artery to the draining cardiac chamber. The size of the fistula and the pressure difference between the coronary artery and the cardiac chamber determines
the shunting of blood and its haemodynamic impact. Percutaneous closure of
fistula is a method of treatment but surgery remains the best modality of management. The objective of reporting this case was to give emphasis on urgent
surgical management which includes closure of fistulous opening and establishment of myocardial revascularization.
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2. Case Report
It was a 53 years old female who presented to us with complaints of gradual onset dyspnoea on exertion, orthopnoea and angina of NYHA grade II since 6
months. She had no other significant co-morbid illness. On examination her
heart rate was 72/min and regular with a blood pressure of 110/60 mmHg. Physical examination showed a raised jugular venous pressure with slightly enlarged
neck veins. There was no hepatomegaly, ascitis and peripheral limb edema. On
auscultation chest was bilaterally clear with no associated cardiac murmurs.
Routine blood investigations were within normal limits. Chest X-ray showed
cardiomegaly with a cardiothoracic ratio of 0.7 and mild pulmonary congestion.
Electrocardiogram showed normal sinus rhythm without any evidence of strain
pattern and chamber hypertrophy. 2D echocardiography revealed dilatation of
right atrium and coronary sinus with a dilated right coronary artery communicating with coronary sinus. Colour Doppler showed a shunt flow from RCA to
CS. Biventricular function was normal with normal valve morphology and no
regional wall motion anomaly.
Computed tomography (CT) angiogram (Figure 1) was performed to delineate the complex anatomy and planning further management. CT (Figure 2) revealed a right coronary artery to CS fistula with markedly dilated and tortuous
RCA running along the atrioventricular groove till the inferior wall of left ventricle. Left coronary artery was normal in anatomy and without any lesion. Conventional angiography (Figure 3) showed a fistula communicating between dilated RCA and CS. After complete assessment of the anatomy and physiology of
the fistula and taking into consideration the symptomatic state of the patient a
surgical correction was planned. Patient was explained about the rare incidence
of the disease and its consequence if not treated. An informed consent was taken
from the patient for surgery and for subsequent reporting of the case.

Figure 1. Computed tomography angiography showing dilated tortuous
RCA.
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Figure 2. Computed tomography angiography showing dilated coronary sinus and RCA.

Figure 3. Conventional angiography. Solid arrow showing fistula and
dilated CS. Hollow arrow showing catheter.

On Inspection after sternotomy a hugely dilated and tortuous RCA was found
(Figure 4) running along the atrioventricular groove and continuing up to inferior wall of left ventricle. Coronary sinus (Figure 5) and right atrium were dilated, Right ventricle, Left atrium and Left ventricle were grossly normal. Patient
was put on cardiopulmonary bypass with moderate hypothermic arrest. Right
atrium was opened and the fistulous opening (Figure 6) in coronary sinus was
identified and closed with sutures (Figure 7). Aorta was opened and the dilated
right coronary ostium was closed with sutures. A venous graft was anastomosed
to mid RCA from Aorta. Weaning from cardiopulmonary bypass was started but
the patient developed severe right ventricular dysfunction and could not be
weaned off from CPB. Insufficient revascularisation of RV was suspected.
Therefore, the proximal dilated segment of RCA was excised and an 8 mm Dacron Interposition graft was anastomosed between mid RCA and Ascending
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Figure 4. Showing tortuous right coronary artery running along atioventricular groove.

Figure 5. Showing dilated coronary sinus and dilated tortuous RCA
running along inferior wall of left ventricle.

Figure 6. Showing opening of fistula into coronary sinus. Tip of
sucker passing through fistulous opening.
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Figure 7. Showing suture closure of fistulous opening.

aorta following which patient was successfully weaned off bypass. Post-operative
period was asymptomatic and patient was discharged on 7th post-operative day.
After three years of follow up patient is asymptomatic with a patent graft
(Figure 8).

3. Discussion
Coronary arteriovenous fistula is a direct communication of one or more coronary arteries with a cardiac chamber or great vessel bypassing the myocardial capillary bed. This is a rare congenital anomaly presenting in or after second decade
of life with symptoms and complications of excessive left to right shunt or as an
incidental finding in association with valvular or coronary artery disease.
About 10,340 coronary angiograms were reviewed by Davidavicius and colleagues [1], where they identified coronary artery anomalies in 1.8% of the cases.
Coronary artery fistulas can communicate with any cardiac chamber [2] [3] [4],
the RCA being more frequently involved (55%) [4]. Most frequently it drains
into the right ventricle, right atrium, and pulmonary veins [2], whereas drainage
to the coronary sinus occurs least frequently [5].
Coronary arteriovenous fistulas are usually asymptomatic during first two
decades of life, especially when they are haemodynamically small. Symptoms
depend on size of the fistula, degree of shunting and associated complications.
The left to right shunt can lead to volume overload and heart failure. Potential
complications include steal from myocardium causing myocardial ischemia,
thrombosis and embolism, endocarditis, arrhythmia, rupture and sudden death
[6] [7] [8] [9]. There has also been a reported evidence of spontaneous rupture
of aneurysmal fistula leading haemopericardium [10].
Due to the potential complications, it is generally recommended to close the
fistulous communication either surgically or by transcatheter approach when
diagnosed.
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Figure 8. Post-operative CT angiography after one year follow op
showing patent graft.

Patients with unsuitable anatomy like extreme vessel tortuosity, multiple
drainage sites, coronary artery branching at the site of device positioning and
with other associated complex heart disease amenable for surgery are not feasible for transcatheter closure [11].
The aim of the surgery is to close the fistulous communication and thus,
obliterating the left to right shunt along with preservation of myocardial perfusion. Wauthy and colleagues [4] reported the successful ligation of a smaller fistula in a younger patient. Our case was a right coronary artery to coronary sinus
fistula with an aneurismal dilatation of RCA, with a late presentation in sixth
decade of life with angina and impending failure. Although the clinical features
did not conclude any diagnosis but computed tomography and conventional angiography confirmed the diagnosis. Leaving behind the intact large tortuous
segment of coronary vessel could have induced thromboembolism. This is why
we obliterated the proximal ostial opening of RCA, resected the proximal aneurismal vessel and did an interposition bypass grafting with 8mm Dacron graft
from ascending aorta to mid RCA to avoid thromboembolism and myocardial
ischemia. Patient is under regular follow up since last 3 years and is asymptomatic. Therefore early detection and urgent surgical management has a good
prognostic value before complications sets in.
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4. Conclusions
A coronary arteriovenous fistula presenting late with symptoms of angina and
congestive heart failure demands urgent surgical intervention. Resection of
aneurismal coronary artery and division of fistulous tract at the coronary sinus
with a bypass grafting from ascending aorta to distal RCA is the basis of management.
We conclude that in a coronary artery aneurysm with a coronary sinus fistula,
the surgery should be precisely planned and emergently taken up. Myocardial
protection during cardioplegic infusion should be ascertained; the fistulous
opening must be identified and sealed thoroughly. Resection of the aneurismal
coronary artery with a proper revascularisation of the hypertrophied myocardium is of paramount importance.
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