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Coronary arteriovenous fistula with a giant coronary sinus aneurysm
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Figure 1: Cardiac CT

Introduction

Coronary arteriovenous fistulas (CAFs) are a rare congenital 
malformation of the coronary arteries, with a prevalence of 
0.002% in the general population [1]. These fistulas result 
from a communication between one or more coronary arter-
ies and an adjacent cardia chamber or great vessel [2]. Most 
CAFs are small and asymptomatic, however when they enlarge 
they can cause symptoms of coronary steal or of left-to-right 
shunting, leading to angina, shortness of breath, myocardial 
infarction and congestive heart failure [3]. Syncope is a very 
rare presenting symptom of CAFs however, and to our knowl-
edge there have been no reports of syncope resulting from 
right ventricular outflow obstruction. We present a unique 
case of a patient with a CAF between the left main/left cir-
cumflex coronary artery and the coronary sinus (CS), prolaps-
ing into the right atrium and causing right ventricular outflow 
obstruction and syncope.

Case Report

A 77-year-old woman with history of breast cancer (in remis-
sion), asthma, and premature birth presented with dyspnea 
on exertion and decreased exercise tolerance. She was noted 
to be tachycardic, and CT chest revealed a large pericardial ef-
fusion for which she underwent therapeutic and diagnostic 
pericardiocentesis. Serous fluid was drained, and was transu-
dative in character with negative cytology and infectious work-
up.  A complete echo was then obtained, revealing a smaller 
pericardial effusion but with a large right atrial cystic structure 
and dilated coronary sinus (CS). A cardiac CT was ordered for 
further characterization and was notable for an arteriovenous 
fistula between the left main/left circumflex coronary aneu-
rysm and giant coronary sinus aneurysm (Figure 1). The giant 
coronary sinus aneurysm measured 4.8cm, protruded into the 
right atrium, and prolapsed with the tricuspid valve into the 
right ventricle. 

(A) Multiplanar reformatted images showing the coronary sinus aneurysm 
outpouching protruding into the right atrium during systole. (B) Reformatted 
images of the coronary sinus aneurysm during diastole traversing the tricus-
pid valve into the right ventricle. (C) Volume-rendered 3-dimensional image of 
the LM/LCx aneurysm (yellow arrow) with a fistulous connection to the coro-
nary sinus aneurysm (red arrow) and outpouching (green arrow), also seen is 
the LAD (blue arrow).

The following day while awaiting further workup she was 
noted to have a syncopal event while ambulating, with no 
correlating events on telemetry. Left and right heart catheter-
ization was performed and revealed a severely dilated coro-
nary sinus aneurysm prolapsing into the right atrium, and a 
coronary artery fistula of the left circumflex to coronary sinus 
with massive coronary dilation (Figure 2). There was no obvi-
ous coronary artery disease. Qp to Qs ratio was 1.7:1. TEE was 
performed for further visualization of anatomy, which was 
suggestive of obstructive aneurysm into the tricuspid valve, as 
well as an atrial septal defect (Figure 3).

The patient underwent successful coronary sinus aneurysm 
repair, where the circumflex to coronary sinus fistula was ligat-
ed. Her post operative CT showed the coronary sinus without 
the coronary sinus aneurysm outpouching (Figure 4). She had 
no further episodes of syncope or shortness of breath while 
recovering, and was discharged to rehab shortly thereafter. 
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Discussion

There are several methods to classify CAF, one of the common 
ways is though identifying the drainage site of the CAF. The 
drainage of CAF can either be into a cardiac chamber (coro-
nary cameral fistulas) or drainage into lower pressure venous 
systems (coronary arteriovenous fistulas, CAF) [4,5]. Only 7% 
of CAF drain into the coronary sinus [6] specifically. To date, 
there are no published case reports of co-existing left main/
left circumflex aneurysms with a coronary sinus fistula. 

The gold standard for the diagnosis of coronary artery fistulas 
is through cardiac catheterization, where selective coronary 
angiography can establish the sites of original and termina-
tion of a CAF, as well as the blood flow through it [7]. More 
recently however coronary computerized tomography angiog-

raphy (CTA) and MR angiography have provided an alternative 
means of determining the anatomy of a CAF [8]. In addition 
to being non-invasive coronary CTAs have a higher sensitivity 
for the diagnosis of CAF as compared to angiography [9].  In 
our patient’s case, her CTA best demonstrated the arteriove-
nous fistula and consequent giant coronary sinus aneurysm 
that prolapsed into the right ventricle (a detail that would 
have been difficult to assert on catheterization alone). Echo-
cardiography provides an alternative method of diagnosis, 
and microbubble contrast injection can help identify CAF and 
their course, although the limited field of view on echo can 
limit the assessment of a fistulous tract and other extracardiac 
structures [8].

Large fistulas may produce symptoms even in infancy, howev-
er more than half of adult patients may remain asymptomatic. 
Symptoms in adults include congestive heart failure, dyspnea, 
arrhythmias (due to chamber dilation) and angina (due to 
coronary steal phenomenon) [10-12]. Our patient presented 
uniquely with a large pericardial effusion. The most common 
etiology of pericardial effusions in the context of CAF is due 
to fistula rupture [13], where the pericardial effusion has a 
bloody appearance (hemopericardium). Our patient however 
had a serous transudative effusion, we therefore hypothesize 
that her effusion developed secondary to elevated filling 
pressures of the coronary sinus, directly related to the CAF. 
Moreover syncope can rarely be seen in some patients with 
CAF, and has been described secondary to extensive coronary 
ischemia with consequent complete heart block [14] as well 
as consequent ventricular fibrillation [15]. Our case is unique 
however in the presence of a syncopal episode despite having 
no arrhythmias. We hypothesize that the patient’s syncopal 
episode was secondary to transient right ventricular outflow 
tract obstruction by the prolapsing coronary sinus aneurysm.

Various algorithms have been recommended to determine 
surgical versus transcatheter approach treatment of CAF. Due 
to the prolapsing nature of the aneurysm in our patient how-
ever, she was advised to undergo surgical repair, and has been 
doing well since that time with no recurrent pericardial effu-
sions or syncopal events.

Conclusion

The present case describes a unique presentation of CAFs, 
with the formation of a giant coronary sinus aneurysm and 
consequent pericardial effusion and syncope, likely due to 
transient right ventricular outflow obstruction by a prolapsing 
aneurysm. The case highlights the various and unusual ways in 
which a CAF may present.
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Figure 2: LHC of fistula

Severely dilated coronary sinus aneurysm prolapsed into the right atrium with 
to and fro flow.

Figure 3: TEE

Mid-esophageal RV focused view demonstrates the coronary sinus aneurysm 
(arrow) prolapsing into the tricuspid valve.

Figure 3: Post operative CT 

Post-operative multiplanar reformatted images of the CS aneurysm resection.
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