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Abstract

Coronary artery fistulas (CAF) are uncommon cases. They may cause myocardial ischemia, arrhythmia, pulmonary hypertension,
and heart failure. Treatment options are controversial and not clear. In this article we report surgical management of a case with
right coronary artery fistula and concurrent coronary artery disease. A sixty-years-old male patient with stable angina symp-
toms admitted to our medical center. Coronary angiography examination showed a right coronary artery to pulmonary artery
fistula and significant right coronary artery lesion located after the fistula’s origin. CAF ligated epicardially and right coronary
revascularization was performed. Coronary arterial fistulas cause important hemodynamic problems. Surgical and transcatheter
interventional treatments are treatment options. Therefore indications for treatment are very important for these patients. The best
therapeutic strategy (surgery or transcatheter intervention) is debatable. The surgical treatment is controversial especially for asy-
mptomatic and small fistulas. However, there is consensus that large and symptomatic fistulas should be treated. Further research
is necessary to deepen these observations.
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Koroner arter fistiilleri (KAF) nadir vakalardir. Miyokardiyal iskemi, aritmi, pulmoner hipertansiyon ve kalp yetmezligine neden
olabilirler. Tedavi segenekleri tartismali ve net degildir. Bu yazida sag koroner arter fistiilii ve eslik eden koroner arter hastaligi olan
bir olgunun cerrahi tedavisini sunuyoruz. Altmis yasinda erkek hasta, stabil anjina semptomlari ile tip merkezimize bagvurdu. Ko-
roner anjiyografide, pulmoner artere dogru sag koroner arter fistiilii ve fistiiliin baglangicindan sonra yer alan belirgin sag koroner
arter lezyonu goriildii. KAF epikardiyal olarak kliplerle ligature edildi ve sag koroner arter revaskiilarizasyonu yapildi. Koroner
arter fistiilleri 6nemli hemodinamik sorunlara neden olur. Cerrahi ve transkateter girisimsel islemler tedavi segenekleridir. Bu
nedenle bu hastalar i¢in tedavi endikasyonlar1 gok 6nemlidir. En iyi tedavi stratejisi (cerrahi veya transkateter miidahale) hala net
degildir. Ozellikle asemptomatik ve kiigiik fistiillerde cerrahi tedavi tartismalidir. Ancak biiyiik ve semptomatik fistiillerin tedavi
edilmesi gerektigi konusunda fikir birligi vardir. Bu gézlemleri derinlestirmek i¢in daha fazla aragtirmaya ihtiya¢ vardr.

Anahtar Kelimeler: Koroner arter fistiil, Sag koroner arter, Pulmoner arter, Koroner arter hastalig1
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Right Coronary Artery Fistula

1. Introduction

Coronary artery fistula (CAF) is a rare
anomaly. According to the references,
coronary anomalies have an incidence of 0.2-
1.2% in the general population (1,2). Most of
the coronary artery fistula is delivered to the
right heart with a single fistula in 95% of
cases and nearly all of them are small and
asymptomatic (2). About 90% of CAFs drain
to the right heart chambers/circulation (2).
Large fistulas may cause heart failure,
arrhythmias, pulmonary hypertension,
endocarditis and angina pectoris (2,3).
Surgical closure of CAF with sternotomy or
thoracotomy has been described as a safe and
effective mode of therapy (4). In this report,
we present surgical treatment of a fistula from
the right coronary artery (RCA) to the
pulmonary artery.

2. Case Presentation

A sixty-year-old male patient was admitted to
the cardiology out-patientclinic with stable
angina and dyspnea. The electrocardiography
(ECQG) results showed negative T waves in the
inferior leads. No ST segment -change,
pathological Q wave, branch block or rhythm
disturbances were encountered.
Echocardiography showed minimal mitral
insufficiency and tricuspid insufficiency while
both ventricular sizes were normal. The
ejection fraction (EF) was not affected (EF:
%60) and no sign of pulmonary hypertension
or right ventricular overload were found.
Coronary angiography was planned due to 2
packs per day for 20 years of cigarette
smoking and a history of 10 years of type 2
diabetes  mellitus  disease. Coronary
angiography showed a fistula arising from the
right coronary artery and draining into the
main pulmonary artery and a significant right
coronary lesion located after the fistula's
origin (Figure-1). Left system angiography
was evaluated naturally. The treatment
management was discussed in the cardiology
and cardiovascular surgery council. It was

concluded that the patient's complaints might
be caused by both lesions and that it is
difficult to differentiate the exact cause of
patient’s complaints. There is no definitive
information in asymptomatic CAFs about
surgical closureor percutaneous closure. This
issue is still controversial. The presence of an
untreated RCA and an unclosed CAF in the
future may lead to ventricular dysfunction,
pulmonary hypertension or stealing syndrome
from the right coronary artery. For this reason,
it was accepted that it would be beneficial to
complete the treatment (RCA
revascularization and closure of CAF) in order
to avoid repetitive procedures and avoid
aforementioned complications. Transcatheter
treatment was considered to be first option
(Stenting RCA  (99% occlusion) and re-
evaluation of the fistula afterwards).
However, open surgery decision was taken
considering the risk of early stent occlusion
after percutaneous procedure (5,6). Informed
consent was obtained from the patient.
Laboratory tests and pre-operative
anesthesiology examination were assessed as
normal before the operation. Under general
anesthesia a median sternotomy was done.
Aorta and two stage (unicaval) venous
cannulations were performed.
Cardiopulmonary bypass (CPB) was applied
under normothermia. The fistula was easily
identified in the epicardium after opening the
pericardium. The fistulous communication
was directly ligated epicardially by titanium
clips (Ethicon Endo-Surgery 36
LIGACLIP®LT200)  (Figure-2).  Further
exploration of pulmonary artery was carried
outto exclude the possibility of another
existing  fistula. No other  fistula
communication was observed and pulmonary
artery was repaired and right coronary
revascularization was performed. Follow up
was uneventful, and the patient was
discharged after one week post operatively.
No problems occurred during the 2-year
follow-up (2018-2020) after the operation.
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Figure 1. Right coronary artery fistula angiographic image

Figure 2. Surgical closure of the right coronary artery fistula

3. Discussion

Coronary artery fistulas have been extensively
published in the English literature explaining
the origin of coronary artery fistulas, their
terminations and mode of treatments. It has
been reported that coronary artery fistulas
originating from the right coronary artery are
encountered the most common with a rate of
52% (2,7,8). But, some authors referred that
CAFs originate mostly from left anterior
descending coronary artery (LAD) and left
coronary system (3,9).

Clinical manifestations of coronary artery
fistulas (CAF) wusually depend on the
hemodynamic and anatomical features. Fistula

size, drainage site and the origin of the CAF
effects the symptoms and complications
(10,11).  Pathophysiology includes flow
changes and steal phenomenon resulting in
oxygenation imbalance, myocardial ischemia
or infarction (2). Fistulas draining into the left
chambers cause increase in left ventricular
volume and subsequently heart failure,
whereas fistulas draining into the right heart
or pulmonary circulation cause left-to-right
shunt and subsequently right ventricular and
pulmonary arterial volume overload (10). In
addition, CAF's causes atherosclerosis
because of coronary flow changes2. In
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particular, accompanying coronary artery
disease further increases symptoms.

Indications for operation are not clear. It is
controversial whether asymptomatic patients
and small fistulas should be operated.
However, we think that the large fistulas,
symptomatic fistulas and patients with
additional coronary pathologies should be
treated. Delaying operation will lead to CAF-
induced complications. This will increase the

mortality and morbidity of  surgical
intervention (8).
Treatments include catheter-mediated

stenting, embolization and surgical ligation
(12). Transcatheter closure (occlusion devices,
coils) may be preferred in patients without
coronary artery disease, especially those with
a single CAF. Vascular accesses are also
important in the percutaneous repair of CAFs.
In particular, radial access has been shown to
reduce hemorrhagic events and mortality rates
compared to transfemoral access (13).

Complications include transient arrhythmia,
coronary artery spasm, fistula dissection, ST-
T wave change and coil embolization.
Transcatheter and surgical applications show
similar early efficacy on morbidity and
mortality. Surgical ligation is one of the ideal
treatments with low mortality rate (1.4%)
compared to other surgical techniques (14).
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