Successful transcatheter closure of a rare coronary-pulmonary artery fistula causing
reversible myocardial ischemia and heart failure: report of a case
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Abstract: Coronary artery fistula is a rare, abnormal fistulous communication between a
coronary artery and a cardiac chamber or large vessel. Being mostly asymptomatic, coronary
artery fistula can seldom cause myocardial ischemia, heart failure, arrhythmias and infective
endocarditis. We represent you a case of coronary-pulmonary artery fistula causing reversible
myocardial ischemia and heart failure which is successfully treated by transcatheter coil
embolisation method.
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Ozet: Koroner arter fistiilii, koroner arter ile kardiyak bosluklar veya biiyiik damarlar
arasindaki nadir, anormal baglantilardir. Cogunlukla asemptomatik olmakla birlikte
miyokardiyal iskemi, kalp yetersizligi, aritmi ve enfektif endokardit olusumuna yol acabilir.
Bu yazida, geri doniistimlii miyokardiyal iskemi ve kalp yetersizligine neden olan koroner-
pulmoner arter fistiiliiniin transkatater koil embolizasyon yontemi ile basarili tedavisi
sunulmustur.
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Introduction: Coronary artery fistulas (CAFs) are anomalous terminations of coronary
arteries in cardiac chambers or great arteries created by bypassing the myocardial capillary
bed (1). CAFs are rare and mostly asymptomatic. However, hemodynamically significant
CAFs may cause myocardial ischemia, congestive heart failure, arrhythmias and infective
endocarditis (2,3). We present a case of coronary-pulmonary artery fistula causing reversible
myocardial ischemia and heart failure that was successfully treated with transcatheter coil
embolization.

Case report: A 24-year-old woman was referred to our cardiology outpatient clinic with
symptoms of shortness of breath and angina. Her electrocardiogram showed T-wave inversion
in the precordial leads. Transthoracic echocardiography showed mild hypokinesia in the left
ventricular anterior wall, and the modified Simpson’s method revealed that her left ventricular
ejection fraction (LVEF) was 49%. Using myocardial perfusion scintigraphy, we detected an
apical hypoperfused area and determined that her LVEF was 46%. Coronary angiography
(CAG) revealed no obstructive coronary lesions; however, a fistula was observed between the
left anterior descending (LAD) artery and the pulmonary artery (Figure A, Video 1). Closure
of the fistula was planned because the patient was symptomatic with ischemia determined by
electrocardiography, scintigraphy and echocardiography. Percutaneous intervention was
performed and a 8-French Judkins Left 4.0 coronary guiding catheter was inserted into the
right femoral artery and engaged into the left main coronary artery. The fistula was selectively
catheterized with a 0.014-inch coronary guidewire and a microcatheter via the LAD artery
and successfully embolized with detachable coils (two coils sized 2 mm x 2 cm, two coils
sized 2 mm x 3 cm and two coils sized 2 mm x 4 cm, Axium™ Detachable Coil System).
After 15 min of embolization, angiography showed a thrombosed fistula with distal
thrombolysis in myocardial infarction 0 flow (Figure B, Video 2). No post-procedural
complications developed. A week after the procedure, electrocardiography revealed
nonspecific ST-T segment changes, myocardial perfusion scintigraphy revealed no left
ventricular infarction or ischemia, and the patient’s LVEF was 50%. The patient discharged



from the hospital. At her 6-month follow-up visit, she was totally asymptomatic and
electrocardiography was normal. Echocardiography showed normal systolic function, and her
LVEF was calculated as 57% with the modified Simpson’s method.

Discussion: CAFs are anomalous terminations of coronary arteries in cardiac chambers or
great arteries created by bypassing the myocardial capillary bed. CAFs are the second most
common coronary anomaly after coronary artery origin anomalies (1). CAFs represent 0.2-
0.4% of all congenital coronary artery anomalies (4). Rarely, they can reasonshave acquired
causes such as Takayasu arteritis or trauma (5,6). CAFs mostly originate from the right
coronary artery system and drain through the right heart chambers. A total of 25% CAFs
originate from the left coronary artery system (7). Pulmonary arterial fistulization is 17% in
single CAF, whereas this rate increases to 56% in bilateral CAF (8,9). Being mostly
asymptomatic, CAFs is usually suspected by hearing a murmur during a physical examination
and is diagnosed in further evaluation or incidentally in diagnostic CAG. Hemodynamically
significant fistulas can cause symptoms such as angina or dyspnoea. Angina and dyspnoea are
usually associated with coronary steal phenomenon. In this phenomenon, coronary blood flow
is shifted to the territory of the fistula because of low blood pressure in the diastole.
Consequently, sufficient blood supply cannot be delivered and ischemia occurs in the distal
territory of the fistula-bearing artery (1). Complications associated with CAFs are myocardial
ischemia, heart failure, arrhythmias, infective endocarditis, coronary thrombosis, aneurysm
and/or rupture. Aging increases the risk of dilatation and/or aneurysm formation of the fistula,
thereby increasing the risk of complications. The incidence of symptoms or complications in
individuals < 20 years is 19%, and increases to 55% years after that age (10). Asymptomatic
and small-diameter CAFs tomust be followed medically. The main indications for surgical or
interventional treatment of CAFs are hemodynamically important fistulas, symptomatic
status, myocardial ischemia, heart failure, arrhythmias, or infective endocarditis (2,3). The
main purpose of treatment is closure of the fistula without damaging coronary blood flow.
Surgical therapy or transcatheter coil embolization, which is currently in wider use, can be
performed. The efficacy of transcatheter coil embolization is similar to surgical therapy in
terms of morbidity and mortality rates (3). However, this method is superior to surgical
therapy according to patient comfort and duration of hospitalization. Surgery is performed in
patients who can not undergo transcatheter coil embolization. In our patient, a fistula between
the LAD and pulmonary arteries causing myocardial ischemia and heart failure was
successfully treated with percutaneous transcatheter coil embolization. In conclusion;
hemodynamically significant CAFs may cause myocardial ischemia and heart failure.
Anatomically suitable cases can be treated with transcatheter coil embolization.
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Figure legends:

Figure A: Coronary angiogram view from right caudal position showing fistula (asterisk)
between left anterior descending artery and pulmonary artery (LAD: left anterior descending
artery, PA: pulmonary artery).

Figure B: Trombosed fistula after coil embolization and TIMI - 0 distal flow (asterisk) (LAD:
left anterior descending artery, TIMI: thrombolysis in myocardial infarction).

Video legends:

Video 1: Fistula between left anterior descending artery and pulmonary artery in coronary
angiography.

Video 2: After 15 minutes of coil embolization procedure, the angiography showed a
thrombosed fistula with distally thrombolysis in myocardial infarction - 0 flow.



