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A 58-year-old woman was admitted to our department for evaluating an abnormal blood 
flow in the main pulmonary artery by transthoracic echocardiography. Coronary angiogra-
phy revealed the presence of fistulas originating from the left anterior descending artery 
and also the right coronary artery to the main pulmonary artery. Under cardiopulmonary 
bypass, both fistulas were ligated near the origin, and direct closure of drainage site in the 
main pulmonary artery was performed. The postoperative course was uneventful, and coro-
nary angiography after surgery showed that the coronary-to-pulmonary artery fistulas 
(CPAFs) disappeared. We report a surgical repair of a bilateral CPAF because the cardiac 
anomaly is extremely rare. (Ann Thorac Cardiovasc Surg 2009; 15: 50–52)
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Introduction

Coronary artery fistulas (CAFs) are rare anomalies, and 
the incidence is reported to be about 0.1%−0.2% in cor-
onary angiography.1) Among them, coronary-to-
pulmonary artery fistulas (CPAFs) range from 15% to 
30% of all CAFs, whereas a bilateral CPAF is a very 
rare case.2) Some cases are symptomatic (angina pecto-
ris, heart failure, endocarditis, aneurysmal formation), 
and others are asymptomatic, in which the fistulas are 
incidentally discovered during coronary angiography. 
We report a surgical repair of an asymptomatic bilateral 
CPAF using a cardiopulmonary bypass.

Case Report

This is the case of a 58-year-old woman who followed 
up for chronic hepatitis C and dilated cardiomyopathy 
at another hospital. She was referred to our hospital for 
follow-up. Physical examination was normal except for 
a soft continuous cardiac murmur heard at the right 
upper sternal border. Electrocardiography showed nor-
mal sinus rhythm without ST-T changes. A transthoracic 
echocardiography showed a dilated cardiomyopathy 
pattern and general hypokinesis of the left ventricle. 
Doppler analysis revealed a small jet flow in the main 
pulmonary trunk from the left anterior descending 
(LAD) artery; therefore CPAF was suspected, and coro-
nary angiography was performed (Fig. 1). Bilateral 
CPAF originated from the proximal parts of the right 
coronary artery and LAD artery and drained into the 
main pulmonary trunk (Fig. 2). Pulmonary artery pres-
sure was normal (17/7 mmHg), and the left-to-right 
shunt ratio was 22%.

An operation was performed through a median ster-
notomy. The right CPAF was visible on the surface of 
the right ventricle, but the left CPAF was not clearly 
identified at the exact origin because fistulous vessels 
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were extremely dilated. The right CPAF was temporarily 
occluded with a vascular clip for 15 minutes and was 
ligated at the origin after a hemodynamic state and the 
ECG findings were unchanged. Although trying to 
identify the origin of the left CPAF, the fistula was 
delicate and easy to bleed; thus the origin could not be 
identified. These fistulas were then closed using three 
stitches of 5-0 polypropylene with a felt strip to avoid 
occlusion of the LAD. The main pulmonary artery was 
opened under cardiopulmonary bypass support and car-
diac arrest with cardioplegia. A small orifice through 
which the CPAF seemed to drain into the main 
pulmonary artery was identified just above the right 
pulmonary cusp. The orifice was closed directly with a 
stitch of 5-0 polypropylene (Fig. 3).

Her postoperative course was uneventful, and the 
postoperative coronary angiography revealed no 
residual fistulas.

Discussion

CAFs are rare cardiac anomalies,1,3) and a bilateral 
CPAF is an especially rare lesion. Levin et al. reported 
that it accounted for only 5% of all 363 cases.4) Some 
patients had symptoms of congestive heart failure, 
endocarditis, angina pectoris, or myocardial infarction, 
whereas others were asymptomatic. In most of the latter 
cases, the diagnosis was made incidentally by coronary 
angiography at the time of the screening of other dis-
eases. Okwuosa et al. reported that a CPAF was 

diagnosed by transesophageal echocardiography and 
that the procedure was useful as a complement to coro-
nary angiography or magnetic resonance imaging.5) In 

Fig. 1.  Short-axis view of the preoperative echocardiography.
 A jet flow to the main pulmonary trunk from the left anterior 

descending (LAD) artery is demonstrated.

Fig. 2.
A: Coronary angiography showed a fistula originating 

from the proximal site of the right coronary artery 
(RCA) and terminating in the main pulmonary trunk.

B: A fistula was shown originating from the left ante-
rior descending (LAD) and also terminating in the 
main pulmonary trunk. The bilateral coronary-to-
pulmonary artery fistulas (CPAFs) seemed to join 
and drain into the same site.
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our case, the patient was asymptomatic except for a 
subtle cardiac murmur; the initial examination was 
transthoracic echocardiography for screening, and it led 
to diagnosis.

Surgical indication is generally accepted in the 
symptomatic patient; however, it is controversial in 
asymptomatic patients. The patients who present isch-
emia, aneurismal formation, and cardiac failure are 
candidates for surgical intervention to close the coro-
nary fistula.6)

Konno and Endo reported about surgical indications, 
such as a shunt ratio > 30%, symptoms of ischemia, 
pulmonary hypertension, congestive heart failure, 
aneurismal formation, and social reasons.7) The basic 
surgical technique is ligation of the fistulous vessels; 
however, complex fistulas require a cardiopulmonary 
bypass and cardioplegic arrest.8) Huang et al. recom-
mended routine exploration of the pulmonary artery 
under cardiopulmonary bypass in complex cases, such 
as bilateral CPAF.9)

Although our patient was asymptomatic, the shunt 
ratio was relatively high, and the presence of a shunt 
flow might worsen cardiac function because of a prior 
dilated cardiomyopathy; therefore we decided to close 

the fistula. We also emphasize the importance of trans-
thoracic echocardiography as an initial examination.

In summary, we reported a patient receiving success-
ful surgical repair of bilateral CPAF. The procedure 
consisted of ligation of the CPAF’s origin and closure 
of the draining orifice in the main pulmonary artery 
under cardiopulmonary bypass with cardiac arrest.

Acknowledgment

We wish to thank Miss Yoriko Kosaka, the medical 
cardiac sonographer from the Department of Physiolog-
ical Laboratory, Sapporo Chuo Hospital, for presenting 
the echophotograph.

References

 1. Athanasias DA, van Ommen V, Bär F. Coronary 
artery-pulmonary artery fistula originating from the 
left anterior descending artery: a case report and lit-
erature review. Hellenic J Cardiol 2002; 43: 78–81.

 2. Dodge-Khatami A, Mavroudis C, Backer CL. Con-
genital Heart Surgery Nomenclature and Database 
Project: anomalies of the coronary arteries. Ann 
Thorac Surg 2000; 69 (4 Suppl): S270–97.

 3. Vavuranakis M, Bush CA, Boudoulas H. Coronary 
artery fistulas in adults: incidence, angiographic 
characteristics, natural history. Cathet Cardiovasc 
Diagn 1995; 35: 116–20.

 4. Levin DC, Fellows KE, Abrams HL. Hemodynami-
cally significant primary anomalies of the coronary 
arteries. Angiographic aspects. Circulation 1978; 58: 
25–34.

 5. Okwuosa TM, Gundeck EL, Ward RP. Coronary to 
pulmonary artery fistula—diagnosis by transesopha-
geal echocardiography. Echocardiography 2006; 23: 
62–4.

 6. Angelini P. Are all fistulae worth closing? Editorial 
comment. Tex Heart Inst J 2005; 32: 58–9.

 7. Konno S, Endo M. Congenital coronary artery dis-
eases. Kokyu To Junkan 1973; 21: 379–409. (in Jpse.)

 8. Liberthson RR, Sagar K, Berkoben JP, Weintraub 
RM, Levine FH. Congenital coronary arteriovenous 
fistula. Report of 13 patients, review of the literature 
and delineation of management. Circulation 1979; 
59: 849–54.

 9. Huang YK, Lei MH, Lu MS, Tseng CN, Chang JP, et 
al. Bilateral coronary-to-pulmonary artery fistulas. 
Ann Thorac Surg 2006; 82: 1886–8.

Fig. 3.  The main pulmonary trunk was opened longitudinally, 
and the drainage site was closed with a suture from inside the 
pulmonary trunk.


