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Abstract

Coronary artery fistula (CAF) is a rare complication following coro-
nary artery bypass grafting (CABG). True incidence is unknown, as 
at least 50% are asymptomatic. CAF can be either congenital or ac-
quired. Congenital CAF is either an isolated finding or seen with other 
congenital cardiac anomalies or structural heart defects. Acquired 
CAF is seen in relation with trauma, infection, or iatrogenic injury. 
We report a rare case of a 58-year-old man with iatrogenic aorto-right 
atrial fistula following inadvertent saphenous vein grafting (SVG) im-
plantation to a right coronary vein with persistent angina following 
CABG and resolution of symptoms following successful obliteration 
of large, hemodynamically significant, fistulae by coil embolization 
when medical management failed.
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Introduction

We report a rare case of symptomatic aorto-right atrial fistula 
created by a saphenous vein graft (SVG) inadvertently anasto-
mosed to a coronary vein, treated successfully with catheter-
based coiling.

Case Report

A 58-year-old man was referred to our facility with complaints of 
progressive worsening shortness of breath along with decreased 
functional capacity and fatigue. Past medical history included 
hypertension, hyperlipidemia, gastroesophageal reflux disease, 
and non-ST segment elevation myocardial infarction 1 year ago 

requiring coronary artery bypass grafting (CABG) with lateral 
internal mammary artery (LIMA) to left anterior descending 
artery (LAD), SVG to first diagonal, ramus intermedius (RI) 
and right coronary artery (RCA). After surgery, patient started 
complaining of above-mentioned symptoms and was initially 
treated with up-titration of antianginal therapy without relief of 
his symptoms. Patient was admitted to our facility with unsta-
ble angina. Physical examination was unremarkable. A 12-lead 
electrocardiogram showed normal sinus rhythm and no acute ST 
segment abnormalities concerning for ischemia. Transthoracic 
echocardiogram showed normal right and left ventricular size 
and function, grade I diastolic dysfunction and mild tricuspid re-
gurgitation. Right heart catheterization showed significant step-
up of oxygen saturation from inferior vena cava and underwent 
right and left heart catheterization which showed native three-
vessel atherosclerotic coronary artery disease including 99% 
mid LAD, 30% proximal circumflex, and 100% proximal RI. 
There is 50% to 60% diffuse RCA disease (Fig. 1). Fractional 
flow reserve (FFR) was performed for RCA diffuse disease, and 
measured FFR was 0.88, which was hemodynamically non-sig-
nificant. LIMA to LAD, and SVGs to D1 and RI were patent. 
SVG destined to RCA was anastomosed to an anomalous right 
coronary vein which drained into right atrium (Fig. 2). Coronary 
computed tomography showed patent SVG to small right coro-
nary vein with flow distal into the right atrium (Fig. 3). The RCA 
coursed immediately subjacent to the right coronary vein, though 
the graft did not anastomose to the RCA. Patent SVG to RI and 
diagonal branches was observed. Approximately 50% focal lu-
minal narrowing of the RCA was immediately subjacent to the 
aforementioned anomalous vein as above. Luminal reconstitu-
tion was appreciated distal to this stenotic segment. A multidisci-
plinary “Heart Team” meeting was convened and it was decided 
to proceed with catheter-based coiling. Coil embolization of the 
SVG to right coronary vein was performed. Using a Prowater 
coronary wire, the guide catheter was placed in the proximal and 
mid segments of the graft and a Direxion 0.021 × 130 cm mi-
crocatheter was placed in mid segment of graft. Five diamond-
shaped interlock-18 coils (Boston Scientific) were implanted to 
occlude the shunt. A subsequent angiogram revealed complete 
obliteration of iatrogenic aorto-right atrial shunt (Fig. 4). The pa-
tient’s symptoms significantly improved upon follow-up.

Discussion

Coronary artery fistula (CAF) is an abnormal connection be-
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tween a coronary artery and any of the four chambers of the 
heart, or any the great vessels (superior vena cava (SVC), pul-
monary artery (PA), pulmonary vein (PV), and coronary sinus 
(CS)). Fistulas that arise from a coronary artery and terminate 
into a chamber of heart are known as coronary-cameral fistulas. 
Fistulas that terminate into vein are coronary arteriovenous fis-
tulas (CAVFs). True incidence is unknown, as at least 50% are 
asymptomatic. CAF accounts for 0.002% of the general popu-
lation. They account for 0.2-0.4% of congenital cardiac anoma-
lies. CAF can be either congenital or acquired. Congenital CAF 
is either an isolated finding or seen with other congenital car-

diac anomalies or structural heart defects, most frequently in 
critical pulmonary stenosis or atresia, pulmonary artery branch 
stenosis, tetralogy of Fallot (TOF), coarctation of aorta, hypo-
plastic left heart syndrome and aortic atresia. Acquired CAF 
is seen in relation with trauma, infection, or iatrogenic injury, 

Figure 1. LAO cranial view showing right coronary artery dividing into 
PDA and PLV branches. LAO: left anterior oblique; PDA: posterior de-
scending artery; PLV: posterior left ventricular.

Figure 2. LAO caudal view after coil embolization of the iatrogenic 
aorto-right atrial shunt. LAO: left anterior oblique.

Figure 3. The 3D coronary CT imaging showing saphenous vein graft 
to right coronary vein draining into the right atrium. CT: computed to-
mography; 3D: three-dimensional.

Figure 4. LAO caudal view after coil embolization of the iatrogenic 
aorto-right atrial shunt. LAO: left anterior oblique.
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such as an intracardiac congenital heart operation, transcatheter 
techniques, myocardial biopsy, CABG, septal myomectomies, 
permanent pacemaker (PPM) implantations, electrophysiology 
(EP) ablations, and transbronchial lung biopsies. Iatrogenic 
aortocoronary arteriovenous fistula (ACAVF) resulting from 
placement of an arterial or venous graft to a cardiac vein is a 
rare complication of CABG [1, 2]. Only 37 such cases have 
been reported in literature. The reasons for this complication 
may be anatomical distortion due to myocardial scarring, in-
tramyocardial course of intended artery, pericardial fibrosis, 
or previous coronary bypass surgery. Also, pericardial fat may 
disturb coronary exploration [3, 4]. This iatrogenic CAVF may 
result in myocardial ischemia, infective endocarditis, severe 
systemic to pulmonary shunt, heart failure with high cardiac 
output, or fistula rupture [5]. Treatment options for iatrogenic 
CAF that have been reported in literature include either redo 
CABG, balloon or coil embolization, stenting of engrafted ar-
tery, or covered stent implantation in the cardiac vein [6-8]. 
Percutaneous closure by embolization with either detachable 
balloons or coils [9] or deployment of a vascular plug offers an 
effective and safe management for symptomatic patients.

Conclusions

We presented a rare case of iatrogenic aorto-right atrial fistula 
following inadvertent SVG implantation to a right coronary 
vein in a patient with persistent angina following CABG. Our 
case highlights the following main points. First, it emphasizes 
the serious clinical and cardiovascular ramifications of iatro-
genic cardiac fistulae, and the need for vigilance and increased 
recognition of such potential complications on behalf of opera-
tors during any coronary revascularization procedure. Second, 
it demonstrates the feasibility and safety of coil embolization 
of cardiac fistulae by experienced operators in carefully select-
ed cases with suitable anatomy. Third, it demonstrates the use 
of multimodality imaging especially coronary CT angiogram 
in confirming the diagnosis of coronary fistula and outlining 
the path of arteriovenous fistula. Lastly, it shows that marked 
symptomatic improvement can be achieved following success-
ful obliteration of a large, hemodynamically significant, fistula 
when medical management has failed.
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