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Introduction

Coronary artery fistula (CAF)is a relatively rare anomalous
communication between the coronary arteries and the
cardiac chambers or other vessels. Although most patients
are asymptomatic, myocardial ischemia due to the coro-
nary steal phenomenon could be its first presentation.1

Here, we report a case of a 60-year-old woman who
presented with exertional dyspnea, fatigue, and atrial
fibrillation. She was diagnosed with right CAF and coro-
nary sinus aneurysm.

Case Description

A 60-year-old woman with no significant medical history
was admitted to a referral hospital due to shortness of breath
and palpitation. Physical examination was unremarkable.
The initial electrocardiogram showed atrial fibrillation but
no signs of ischemia. Further investigation with contrast-
enhanced computed tomography (CT) visualized an ectatic

right coronary artery (RCA) measuring 10�10mm over the
entire course through the right atrioventricular groove, a
coronary fistula (CF) of the right posterolateral artery after a
tortuous course into the coronary sinus (CS) near the inferior
atrial septum, as well as a severe dilatation of the CS to
9.5�4.5 cm over a length of approximately 13 cm (►Fig. 1).
The magnitude of this dilatation led to a significant narrow-
ing of cardiac structures and pressurized the left ventricle as
well. The patient was transferred to our hospital, where
complementary diagnostics were performed. An invasive
coronary angiography (CA) showed aneurysmal dilatation
of the RCA with distal convolute and normal left coronary
arteries. The echocardiography studies confirmed the find-
ing and showed a moderate functional mitral valve regurgi-
tation because of annular dilatation and eventually due to
external pressure on the base of the left ventricle.

The procedure was performed in full sternotomy and
with cardiopulmonary bypass (CPB) through central aortic
cannulation and selective cannulation of the superior vena
cava, and percutaneous cannulation of the inferior vena
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Abstract Coronary artery fistula (CAF), complicated by the aneurysmal formation of the
coronary sinus (CS), is a very rare form of CAF. Here we report a case of a 60- year-
old woman with a giant aneurysm of the CS resulting from the right coronary artery
(RCA) fistula. The patient was highly symptomatic with dyspnea due to compression of
cardiac chambers. CS reconstruction was performed using a pericardial patch after
directly closing the fistula from the RCA to the CS.
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cava (IVC) through the right femoral vein in case of cross-
clamping and disconnection the IVC, if necessary, to offer
maximalexposureof thedorsal sideof theheart. The increased
pressure in theCS led to theformationof remarkableepicardial
varicose of the left sided coronary veins. After CPB initiation
and exposure to the giant CS (►Fig. 2A), the RCAwas circum-
ferentially dissected and encircled with Silastic tapes and a
tourniquet. The fistula was identified after opening the CS
through tourniquet release and closure on the RCA. Thefistula
was closed with direct sutures (►Fig. 2B). The CS ostium was
inspected and showed no stenosis. A reconstruction of the CS
with a bovine pericardial patch in a tunnel-shaped was per-
formed (►Fig. 2C), and the aneurysm sac was closed. Pulmo-
nary vein isolation using radiofrequency ablation and closure
of the left atrium appendage using a clip were done as a
concomitant procedure. The mitral valve was repaired via
annuloplasty. Due to newly detected moderate regurgitation,
the tricuspid valvewas also repaired using annuloplasty. After
disconnection of the CPB and a long period of hemostasis, the
patient was transferred to the intensive care unit with an open
chest because of blood oozing. The thorax was successfully
closed the next day, and the postoperative course was un-
eventful. Twoweeks later, the patient was discharged from the
hospital in good general condition. Six months after the
procedure, the patient has no dyspnea or palpitation. The
24hours electrocardiogram showed no evidence of atrial
fibrillation. In addition, echocardiography revealed normal
pump function.

Conclusion

CAF is a rare abnormal connection between a coronary artery
or one of its branches and a cardiac chamber or other
vascular structures. The reported general population inci-
dence is 0.0002%,1 in which just 7% of CAF drain into the CS.2

This connection between RCA and CS may lead to an aneu-
rysmal formation of the CS in the coexistence of CS ostium
stenosis,3 which was not present in this patient. A rare form
of CS aneurysm associated with multiple venous anomalies
has also been reported.4

Most CAF are asymptomatic, and clinical presentation is
related to size, shunt, progression, and location. CAF with big
shunts may present with myocardial ischemia or infarction
due to stealing phenomena, and others could lead to a severe
dilatation of the vascular structure, which in big sizes could
impress the cardiac chambers.

Echocardiography is a fast, noninvasive, and reliable tool for
providing sufficient information about the CAF, especially
shunt hemodynamics and the existence of CS ostium stenosis.
However, in the case of CS aneurysms, complementary studies
such as CT angiography and CA are strongly recommended to
establish the diagnosis and plan the best available approach,
considering that giant aneurysms of CS may be misdiagnosed
with extracardiac mediastinal tumors.5

In our case, the fistula drains directly to the SC, leading to
the SC’s severe aneurysmal formation, which in turn com-
presses the left ventricle partly, causing shortness of breath.

Fig. 1 Computer tomography angiography of the coronary arteries with contrast material. (A) Multiplanar reconstructions show the orifice of
the fistula into the coronary sinus (arrowhead). (B) A dilated tortuous right coronary artery (RCA: thick arrow). (C) The right posterolateral
branch (PL) of the RCA enters the massively aneurysmatic coronary venous sinus (orifice: arrowhead; sinus: thin arrow) near the inferior atrial
septum as a coronary fistula with an orifice of 3� 8mm. (D) Three-dimensional volume rendering image shows the aneurysmatic coronary
venous sinus (thin arrow) from a left anterior oblique view and the course of the RCA (thick arrow) with its PL branch draining into the coronary
sinus from a posterior view. The left ventricle (star) is compressed by the aneurysmatic coronary sinus.
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The goal of the treatment is to close the shunt with the
preservation of normal coronary flow. Surgical and interven-
tional closure presents the currently available options. In isolat-
ed CAF, interventional closure using a cover stent has been
reported,6 and surgery via direct external ligationwithout CPB.

In CAF complicated with big aneurysms, surgery was the
best option since closing the shunt alone will not relieve

the symptoms resulting from mass impact. In the surgical
approach, CPB is needed if closing the fistula is anticipated
from within the recipient chamber,7 and a reconstruction of
the CS is aimed in our case.

Taken together, the very rare combination of CAF to the CS
and an aneurysm of the CS might best be corrected with
surgical closure of the CAF and reconstruction of the CS.
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Fig. 2 Intraoperative images. (A) Coronary sinus aneurysm (CSA). (B)
Closing the right coronary artery (RCA) fistula into the CS with a direct
suture (arrow). (C) Reconstruction of the CS using a bovine pericardial
patch (arrow). (D) Dilated tortuous RCA. RV, right ventricle. (RV ¼
right ventricle, CSA ¼ Coronary sinus Aneurysm).
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