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SUMMARY. Congenital coronary artery disorders are rare. Elective closure is proposed in view 
of the morbidity reported later in life. Excellent results have been reported with surgery, and 
recently catheter occlusions have been successful. We report the case of a 2-year-old girl whose 
coronary artery fistula was occluded with a special controlled delivery coil system. 
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Congenital coronary artery fistula (CAVFs) are 
rare, accounting for 0.2-0.4% of congenital cardiac 
defects [11, 13, 17]. Severe complications can occur 
[4, 5, 8, 11, 19], and although spontaneous closure 
has been described [7, 9] most authors favor elec- 
tive closure of the fistula [1, 2, 19]. Surgery has 
been the accepted treatment and is associated with 
low mortality and some morbidity [1-3, 6, 11, 19]. A 
few cases of successful transcatheter embolization 
have been reported [13, 15-17]. We report a suc- 
cessful embolization procedure using a new embo- 
lization device--a controlled delivery coil that we 
believe represents a more controlled and safer em- 
bolization technique. 

Case Report 

A 2-year-old girl presented with an asymptomatic murmur. A 
superficial continuous murmur grade 4/6 (maximum over the 
right precordial space) was heard, and prominent left precordial 
pulsations were present. The peripheral pulses were bounding. 
The electrocardiogram (ECG) was normal. Echocardiographic 
evaluation with color Doppler showed a large artery arising from 
the left coronary system and draining into the right ventricle near 
the tricuspid annulus. Cardiac catheterization with selective left 
coronary angiograms showed a large fistulous artery coursing 
over the posterior and inferior surfaces of the heart before drain- 
ing into the right ventricle (maximum diameter 4 mm; origin left 
coronary artery 6.4 ram). The normal coronary branches were 
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poorly visualized, but one small myocardial branch arose distally 
just before the site of the fistula. The pulmonary/systemic flow 
ratio was 1.8:1.0. 

Intervention was proposed. A 5F catheter was positioned in 
the proximal left coronary artery and a Tracker 18 catheter (Tar- 
get Therapeutics, San Jose, CA) was passed coaxially so its tip 
was just proximal to the site of the fistula. A mechanically de- 
tachable coil (MDC) was used to effect the embolization. This 
specially manufactured device (Target Therapeutics) consists of 
a platinum coil 0.015 inches in diameter and 5 cm long with an 
unrestrained diameter of 3 ram. The device has an attaching/ 
detaching mechanism so the coil can be pushed out by an intro- 
ducer wire but still pulled back into the catheter (Fig. 1). Only 
when the junction of the coil and the introducer wire are outside 
the tip of the tracker catheter is the coil detached. A check 
angiogram confirmed the good position of the MDC and showed 
that the small myocardial branch was unaffected. Only then was 
it considered safe to detach the MDC. After 24 h the continuous 
murmur had disappeared and the color Doppler echocardiogram 
showed no evidence of a residual fistula. The ECG and cardiac 
enzymes remained normal. The patient was discharged home 24 
h after the procedure. 

Discussion 

Congenital coronary artery fistula are the most 
common hemodynamically significant congenital 
arterial anomalies. They usually occur in isolation 
and are rare [11, 13, 17]. CAVFs seldom produce 
symptoms during the first two decades of life, al- 
though exceptions have been reported [10]. How- 
ever, later in life there is a risk of heart failure de- 
veloping owing to chronic left ventricular volume 
overload. Myocardial ischemia may be caused by 
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Fig. 1. (A) Selective angiography 
of left coronary artery with a large 
feeding artery leading to a fistula 
into the right ventricle. A distal 
coronary branch is visible. (B) 
ControI ied delivery coil posi- 
t ioned distal  to the  co ronary  
branch and still attached and re- 
trievable. B 

thrombosis or a steal effect from an already com- 
promised coronary area. Rupture and endocarditis 
have been reported [4, 5, 8, 11, 19]. 

The diagnosis can be made on clinical grounds 
and confirmed by color Doppler echocardiography. 
Catheterization can determine the exact localiza- 
tion of the fistula and the branching of the coronary 
arteries [10, 12, 18, 20]. Spontaneous closure has 
been reported in young children with relatively 
small fistula to the right ventricle, but it is unusual 
and not predictable [7, 9]. For these reasons surgery 
has been advocated for all symptomatic coronary 
artery fistula [1, 2, 19]. Most authors favor elective 
surgery for asymptomatic coronary artery fistula at 
the time of diagnosis or before adulthood, as inter- 
vention at a later age increases the operative risks 
and may be too late to prevent the complications 
[1-3, 6, 11, 19]. A conservative, approach for small 
fistula seems a reasonable option, as there is a small 
chance of spontaneous closure and complications 
are probably less likely. For our patient, interven- 
tion was chosen in view of the large fistula with a 
significant shunt. Surgery has been performed for 
CAVFs, and the mortality is low (0--4%). However, 
most cases require median sternotomy and cardiac 
bypass--with a 2-week hospitalization and the as- 
sociated morbidity (3.6% infarction) [1-3, 11, 19]. 

Cases of therapeutic embolization of CAVFs 
have been reported [13, 16, 17], with most of the 
embolizations performed using detachable balloons 
or steel coils. Balloon embolization is reversible 
and effects immediate occlusion, but there is always 
the risk of early deflation or inadvertent emboliza- 
tion to other sites. Moreover, large nontapered spe- 
cial deIivery catheters are needed (minimum 7-8F), 
which poses a particular problem in young children. 
Coaxial embolization techniques and platinum coils 
(0.018 inch) have enabled coil embolization to be 
more selective and controlled, but when there is a 

high-flow fistula occlusion may not be effected even 
with multiple coils. A further problem is that once a 
coil has been passed through the tip of the delivery 
catheter the process is irreversible. 

Controlled delivery coils (CDC/MDC), together 
with electrolytically detached coils, represent a ma- 
jor technical advance and are the first coils that can 
be withdrawn if positioning is not satisfactory. The 
flexibility of the platinum wire means that a small 
ball of platinum wire is produced at the delivery 
point, allowing more precise, effective occlusion. In 
our case the use of a CDC allowed the coil to be 
positioned with the potential to reposition or re- 
move it in the event of a clinical, electrocardio- 
graphic, or angiographic problem. 

Conclusion 

When intervention is thought to be indicated for the 
management of CAVFs, embolization should be the 
treatment of choice. Improvement in embolization 
techniques allows even large fistula in young chil- 
dren to be occluded satisfactory. We believe that 
controlled delivery coils represent a technical ad- 
vance that will facilitate more effective and con- 
trolled occlusion. 
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