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Transcatheter closure of congenital coronary arteriovenous fistula
using detachable balloon technique
Konjenital koroner arteriyovenöz fistülün ayrılabilir balon tekniği ile transkateterizasyon
yoldan kapatılması
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Introduction
Congenital coronary arteriovenous fistula (CAF) is a direct communication between coronary artery and lumen of any cardiac chamber,
coronary sinus, the pulmonary artery, or the superior vena cava. Its
incidence is 0.2-0.4% of all congenital cardiac defects (1). Surgical
closure of CAF was initially reported in 1983 with low morbidity and
mortality rates (2). Since then, successful transcatheter closure of
congenital CAF in children have been reported, using coils, detachable
balloons, umbrellas, polyvinyl alcohol foam, and other occluding
devices (3, 4). Complications after transcatheter occlusion are rare, and
avoids the need of surgery. Here we describe a case of CAF treated
with a detachable balloon embolisation.

Case Report
A 2-year old boy was refered for evaluation of murmur. Physical
examination revealed normal 1st-2nd heart sounds, and a continuous
murmur, heard maximally at the left lower sternal border. The electrocardiogram was normal. The echocardiogram showed a dilated circumflex coronary artery with a fistula draining into the right ventricle.
Cardiac catheterization and selective left coronary angiography
revealed dilated left main and circumflex coronary arteries (6.7 mm).
The circumflex artery made a 180° curve in the atrioventricular groove
and entered into the right ventricle (Fig. 1). The patient was decided to
be treated by endovascular route (Qp/Qs=1.5/1.0). Heparin was administered before the procedure (50 U/kg).
A 7-F Judkins left coronary catheter was placed in the proximal left
coronary artery. A 8.5 mm detachable balloon (GVB 17, Minvays,
Gennevielles, France) was introduced and placed at the fistulous site
just proximal to the vascular curve. Angiocardiogram showed successful occlusion of the fistula (Fig. 2), therefore the balloon was detached.
Final coronary angiography confirmed successful closure (video). Post-

Figure 1. The angiocardiography view of coronary fistula before detachable balloon occlusion
catheterization cardiovascular examination and echocardiography
were normal. Warfarin therapy was administered for seven days and
low-dose aspirin (5 mg/kg/d) therapy was begun after the procedure.

Discussion
Coronary artery anomalies occur in 1-2% of people. Coronary arteriovenous fistulas considered to be termination anomalies (5). First
description of CAF was given by Krause (6). In the majority of the cases,
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close smaller fistulas (<4 mm at site of drainage), while devices and
detachable balloons were used to close larger (9). Aydoğan (10) performed successfully transcatheter coronary arteriovenous fistula
occlusion in 5 children, two with detachable balloon. Our patient had a
large fistula of 6.7mm, therefore we used transcatheter detachable balloon occlusion technique (Figure 1-2). The patient remains asymptomatic with no residual shunting at a follow-up of 36 months.

Conclusion
Due to the increased morbidity and mortality associated with delay,
the treatment of CAF should be done immediately. The long- term outcome of transcatheter occlusion of CAF remains unknown, but recent
results indicate that it may be considered as a safe and effective treatment in children.
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it was found to be originated from the right coronary artery. Fistulae
originating from the circumflex artery are seen less (5).
Fistulas can cause heart failure, infective endocarditis, they may be
totally asymptomatic, an incidental finding of a continuous murmur.
Two-dimensional echocardiography is important in the diagnosis, but
definitive diagnosis can be done with cardiac catheterization (6).
Although it is a rare anomaly, because of the risks of the heart
failure, endocarditis, thrombosis, and arrhythmia, patients should
undergo closure of the fistulae as soon as the diagnosis is made.
There are three management options. Hemodynamically stable CAF
may be managed conservatively because of the probability of spontaneous
closure. Surgical closure and transcatheter closure are the other options.
The first successful occlusion was reported by Reidy (2). Until now,
several largest series of transcatheter closure of CAF have been published. Transarterial device delivery was performed in 33 patients in
Armsby series of 35 procedures which included coils in 28, umbrella
devices in 6 and Grifka vascular occlusion device in 1 (7). Riviera et al.
reported a successful transcatheter detachable balloon occlusion of a
right CAF in a neonate (8). Trehan et al. reported that coils were used to

5.

6.

7.

8.

9.

10.

Darwazah AK, Hussein IH, Hawari MH. Congenital circumflex coronary
arteriovenous fistula with aneurysmal termination in the pulmonary. Tex
Heart Inst J 2005; 32: 56-9.
Reidy JF, Sowton E, Ross DN. Transcatheter occlusion of coronary to bronchial anastomosis by detachable balloon combined with coronary angioplasty at same procedure. Br Heart J 1983; 49: 284-7.
Perry SB, Rome J, Keane JF, Baim DS, Lock JE. Transcatheter closure coronary artery fistulas. J Am Coll Cardiol 1992; 20: 205-9.
Hakim F, Madani A, Goussous Y, Cao QL, Hijazi ZM. Transcatheter closure
of a large coronary arteriovenous fistula using the new Amplatzer Duct
Occuder. Cathet Cardiovasc Diagn 1998; 45: 155-7.
Fernandes ED, Kadivar H, Hallman GL, Reul GJ, Ott D, Cooley DA. Congenital
malformations of the coronary arteries: the Texas Heart Institute experience. Ann Thorac Surg 1992; 54: 732-40.
Kirklin JW, Barratt-Boyes BG. Congenital anomalies of the coronary arteries. In: Kirklin JW, Kouchoukos NT, editors. Kirklin/Barratt-Boyes Cardiac
Surgery : Morphology, Diagnostic Criteria, Natural History, Techniques,
Results, and Indications. 3rd ed. Philadelphia: Churchill-Livingstone; 2003.
p. 1240-64.
Armsby LR, Keane JF, Sherwood MC, Forbess JM, Perry SB, Lock JE.
Management of coronary artery fistulae. Patient selection and results of
transcatheter closure. J Am Coll Cardiol 2002; 39: 1026–32.
Rivera IR, Moises VA, Tebexreni AS, Silva CC, Andrade JL, Campos Filho O,
et al. Right coronary artery fistula with congestive heart failure in the neonate. Doppler echocardiographic diagnosis and closure with detachable
balloon. Arq Bras Cardiol 2000; 74: 243-52.
Trehan V, Yusuf J, Mukhopadhyay S, Rangasetty UC, Mehta V, Gupta MD, et
al. Transcatheter closure of coronary artery fistulas. Indian Heart J 2004;
56: 132-9.
Aydoğan U. Transcatheter embolization treatment of coronary arteriovenous fistulas. Asian Cardiovasc Thorac Ann 2003; 11: 63-7.

