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Abstract  Coronary artery fistulas (CAFs) represent a spectrum of abnormal connections between a coronary 
artery and another coronary artery, vein, or major blood vessel, known as coronary-vascular fistulas, or between a 
coronary artery and a cardiac chamber, known as coronary-cameral fistulas. While CAFs generally remain 
asymptomatic into the fifth decade of adult life, they can present with a diverse symptomatic profile, typically with 
angina from abnormal myocardial perfusion, or in the setting of larger fistulas, as right- or left-heart failure from 
pulmonary or left ventricular circulatory overload. CAFs rarely manifest as myocardial infarction in the absence of 
thrombosis within the fistula. When clinically suspected based on a continuous murmur on physical exam or an 
accidental finding on radiology, computed tomography angiography (CTA) and coronary angiography are the 
preferred diagnostic imaging modalities. Fistula anatomic and patient specific characteristics guide clinical decisions 
on transcatheter or surgical management strategies. We present the case of a right coronary artery-superior vena cava 
fistula manifesting as a non-ST elevation myocardial infarction. We also present a review of the imaging techniques 
available for evaluation of CAFs, and a summary of the major national and international cardiology society 
guidelines on the diagnosis and management of CAFs. 
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1. Introduction 

Coronary artery fistulas (CAFs) are abnormalities of 
coronary arterial connection and termination between one 
or more coronary arteries with another blood vessel, 
known as coronary-vascular fistulas, or between one or 
more coronary arteries and a cardiac chamber, known as 
coronary-cameral fistulas [1]. While predominantly 
congenital, CAFs can be acquired in the setting of 
cardiovascular disease such as coronary atherosclerosis 
and myocardial infarction, or be iatrogenic in origin and 
occur after procedures such as percutaneous coronary 
intervention, cardiac implantable electronic device 
insertion, and endomyocardial biopsy [1,2]. CAFs can 
involve any combination of coronary arteries, sinuses, and 
cardiac chambers, and while the overall prevalence of 
CAFs in the general population is less than 1%, the right 
coronary artery (RCA) is the most common coronary 

artery of origin, accounting for 50-60% of CAFs [3,4]. 
While right sided cardiac chambers and vessels are the 
most common sites of termination, the superior vena cava 
(SVC) is an overwhelmingly rare region of termination, 
representing 1% of cases [4,5]. RCA-SVC fistulas have 
been previously documented in individual case reports and 
broader reviews [6,7,8]. 

Diagnostic evaluation, workup, and management of 
CAFs is both diverse and difficult, as CAFs can range 
from being clinically silent to symptomatic with exercise-
induced angina, or be seen as incidental findings on left 
heart catheterization with coronary angiography or other 
imaging modalities such as computed tomography 
angiography (CTA) [1,9,10]. Differing pathophysiologic 
mechanisms are attributed to angina in the setting of CAFs, 
including ‘coronary steal phenomenom’ reflecting the 
abnormal pressure gradient from a high pressure coronary 
artery to a low pressure venous capacitance chamber, and 
the clinical significance of specific CAFs that can  
cause reversible ischemia and angina [1,3]. Myocardial 
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infarction (MI), either ST-elevation MI or non-ST elevation 
MI (NSTEMI), has been previously reported, but is a rare 
clinical manifestation of CAF in the absence of CAF 
thrombosis [1,11,12]. Given the typical asymptomatic nature 
and patterns of incidental discovery of CAFs on radiology 
or angiography, guidelines on diagnostic imaging and 
management are discrepant and evolving [13,14,15].  

We present the case of an NSTEMI as the initial 
manifestation of an RCA-SVC fistula, accompanied by a 
review of the imaging modalities for visualization and 
classification of CAFs, and summary of the major cardiology 
society guidelines on the diagnosis and management of CAFs. 

2. Case Presentation 

A 57-year-old Jamaican male with a past medical 
history of diabetes mellitus presented to the emergency 
department with complaints of syncope after using the 
restroom. He denied chest pain, palpitations, diaphoresis,  

and lightheadedness, confusion, tongue biting, and urinary 
or fecal incontinence. On arrival, patient was afebrile  
and hemodynamically stable, and physical exam was 
unremarkable. Electrocardiogram (EKG) on admission 
demonstrated normal sinus rhythm and minimal  
ST-segment depressions in leads II and aVF, with early 
repolarization in leads V2-V3 [Figure 1]. Blood work  
was significant for elevated troponin T to 0.136 (ng/mL). 
Chest X-ray revealed lobular perihilar opacities concerning 
for lymphadenopathy. 

He patient underwent thoracic CTA to rule out 
pulmonary embolism, which was significant for bulky 
bilateral hilar and mediastinal lymphadenopathy with 
numerous subpleural nodules. He was admitted for 
medical management of NSTEMI, with planned coronary 
angiogram. 

On hospital day 2, the patient underwent left heart 
cardiac catheterization that revealed non-obstructive 
coronary artery disease, a very large fistulous connection 
between the RCA and the SVC [Figure 2]. 

 

Figure 1. Admission EKG revealing minimal ST depressions in leads II and aVF 

 

Figure 2. Coronary angiography showing catheter in aorta with catheter tip positioned in the orifice of the RCA (white asterisk). Contrast filling 
tortuous and convoluted fistula (blue asterisk) with fistula terminating in the SVC (white arrow),. Contrast filling post-fistula origin distal RCA (blue 
arrow) 
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Figure 3. CTA showing RCA-SVC fistulous connections and contrast opacification of the origin of the RCA (red arrow), and the origin of the left 
coronary artery (blue arrow) 

Given extensive lymphadenopathy demonstrated on 
chest imaging, pulmonology was consulted for further 
evaluation. Review of CTA images demonstrated fistulous 
connections revealed on coronary angiogram [Figure 3]. 
On hospital day 3, the patient underwent bronchoscopy 
with biopsy from multiple mediastinal and hilar lymph 
nodes, which later revealed diagnosis of sarcoidosis. On 
hospital day 5, the patient left against medical advice and 
was subsequently lost to follow up. 

3. Discussion 

Historically, CAFs are largely asymptomatic till the 5th 
decade of life, but can manifest in variable symptomatic 
fashions from angina to arrhythmia, as a murmur on 
cardiac auscultation, and depending on the degree of 
shunting, can result in left-sided ischemia with congestive 
heart failure or right circulatory overload with pulmonary 
hypertension and cor pulmonale [3,13]. Larger CAFs can 
enlarge overtime, further worsening the shunt and 
exacerbating symptoms, typically appearing as a systolic 
crescendo-decrescendo murmur best appreciated in the 
region of the chest where the fistula terminates [3,14]. 

If CAF is suspected based on physical exam or incidental 
finding on chest or cardiac imaging, recommendations on 
diagnostic imaging and management are included in some 
major cardiology society guidelines and not explicitly 
discussed in others. International guidelines on adult 
congenital heart disease from the Canadian Cardiovascular 
Society and the European Society of Cardiology do not 
specifically address CAFs [15,16]. Review of guidelines 
from the American Heart Association and American 
College of Cardiology highlights important CAF 
diagnostic and management aspects. While the 2008 
guidelines list the preferred CAF diagnostic imaging 
modalities and surgical and percutaneous methods of 
fistula closure, the 2018 guidelines instead stress the 
overall need for a multi-disciplinary medical and surgical 
team approach and strategy for comprehensive evaluation 
and care [17,18].  

CAF anatomy should be evaluated by echocardiography, 
magnetic resonance imaging (MRI), CTA, or cardiac 
catheterization with coronary angiography based on the 
2008 recommendations [17]. CAF imaging is crucial to 
elucidating CAF origin, termination, and complexity, with 
identification of the artery of origin necessary to evaluate 
dilation of the feeding artery [19,20]. Furthermore, the 
position of thr CAF origin along the proximal or distal 
aspect of the coronary artery categorizes the fistula based 
on the Sakakibara CAF classification system. According 
to the Sakakibara classifications, CAFs are defined as 
proximal or distal based on origin artery positioning, as 
fistulas originating from the proximal third are associated 
with dilation of the proximal feeding artery and normal 
distal artery diameter, while fistulas originating from the 
distal two-thirds tend to cause dilation along the entire 
length of the feeding artery [19,21]. Given the origin of 
our patient’s CAF as demonstrated on coronary angiogram, 
this RCA-SVC fistula would be characterized as a 
proximal CAF. The overall classification of CAF anatomy 
is a multifaceted process that incorporates the Sakakibara 
system and additional information on fistula morphology 
including artery of origin, site of termination, micro- or 
macro-fistula termination, number of fistulous connections, 
and diameter [20]. 

Echocardiographic evaluation, both TTE and TEE, is 
limited by fields of view and operator dependency, but can 
delineate CAF anatomy, and analyze CAF associated 
hemodynamic and physiologic changes while avoiding 
radiation exposure [19,22]. Use of micro-bubble contrast 
can enhance echocardiography by more precisely 
determining the extent and location of the CAF, but has 
diminished utility in CAFs with distal arterial origins 
[19,23,24]. Current guidelines refer to the use of 
surveillance echocardiography every 3-5 years for follow 
up of patients with small and asymptomatic CAF to 
monitor for fistula progression and terminating chamber 
enlargement [17]. Magnetic resonance imaging with 
angiography (MRA) is an evolving noninvasive imaging 
modality without radiation or contrast exposure for 
evaluation of CAF [19,25]. However, CAF evaluation 
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with MRA is limited by lower spatial resolution and is 
relatively poorer at visualizing the course of distal 
coronary arteries [19,26]. 

While coronary angiography remains the premier 
diagnostic modality, CTA is considered the superior 
noninvasive imaging method for CAF [19,27]. CTA, with 
or without multi-detector CTA that enables enhanced 
visualization of the coronary arteries, yields high spatial 
and temporal resolution through shorter acquisition time 
and provides detailed anatomical rendering, further 
delineated with three-dimensional volume rendering 
[19,27,28]. Unlike the aforementioned techniques that are 
limited to morphologic evaluation of CAF, coronary 
angiography ascertains important CAF hemodynamic 
information that can be further enhanced with use of 
intravascular ultrasound [27,29]. Ultimately, the 
recommendation is that all CAFs should undergo coronary 
angiography for CAF anatomic definition [17]. 

According to the 2008 ACC/AHA guidelines, CAFs 
that should be evaluated for closure are large fistulas 
regardless of symptomology, and small to moderate 
fistulas that are associated with myocardial ischemia, 
arrhythmia, endarteritis, unexplained ventricular diastolic 
or systolic dysfunction, and ventricular dilation [17]. If a 
CAF is incidentally discovered on imaging and considered 
to be the etiology of angina, myocardial ischemia can be 
evaluated with exercise stress testing or myocardial 
perfusion scanning [3,27,30]. CAF size characterization is 
defined with angiography and in reference to the distal 
vessel lumen, with a large CAF being greater than 2x the 
diameter of the distal vessel, and small to moderate being 
less than 1-2x the distal vessel diameter [20]. Guideline 
directed management strategies for CAF closure include 
transcatheter and surgical techniques that require review 
of patient and CAF anatomy-centered discussions involving 
interventional cardiologists, cardiothoracic surgeons and 
those with training and expertise in congenital heart 
disease [17,18]. The main surgical options employed in 
CAF management, individually or in combination, include 
epicardial fistula mobilization with ligation or division, 
arteriotomy of the dilated proximal coronary artery with 
suturing close to the fistula origin, and exposure of the 
fistulous connection and closure by direct suture or 
autologous pericardial patch [31]. Percutaneous transcatheter 
CAF closure requires favorable coronary anatomy 
successful cannulation of the artery of origin, with 
multiple catheter based closure tools available including 
occlusion coils, detachable balloons, and deployable stents 
and balloons [19,31]. Selection of percutaneous or 
surgical management strategy is largely influenced by the 
anatomy and physiology of the CAF. Fistulas that are 
symptomatic, large, high volume of flow, with multiple 
communications and drainages, and tortuous anatomy are 
candidates for surgical management [19]. Furthermore, 
percutaneous transcatheter closure should be considered in 
CAFs with an origin in the proximal portion of the feeding 
coronary artery, a non-tortuous anatomy, and in older 
adult patients with high perioperative risk [19]. 

In summary, we present the case of an RCA-SVC 
fistula manifesting as an NSTEMI. While generally 
remaining asymptomatic throughout adulthood, CAFs can 
cause angina through myocardial ischemia, but are 
unlikely to cause infarction with serologic evidence of 

myocardial ischemia in the absence of intra-fistula 
thrombosis. Given that CAFs can arise congenitally or 
from medical conditions and procedures involving the 
coronary arteries, the prevalence and clinical 
manifestations of CAFs may rise given the increasing 
rates of atherosclerotic coronary artery disease, 
percutaneous coronary intervention, and coronary artery 
bypass grafting. While the ACC/AHA guidelines from 
2008 and 2018 highlight important diagnostic and 
intervention strategies, further studies and input from 
international cardiology societies are needed to continue 
to improve the evaluation and management of CAFs.  
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