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Abstract. Ten patients were diagnosed with coronary
artery fistula (CAF) between 1991 and 1998 in our
department. The ages of patients ranged from 3 days
to 12 years. Five patients were male and five patients
were female. Nine patients had single CAF and 1
patient had dual CAFs. CAFs of 7 patients origi-
nated from the left coronary artery, and CAFs of 3
patients originated from the right coronary artery.
CAFs of 7 patients terminated at the right ventricle,
CAFs of 2 patients terminated at the right atrium,
and the CAF of 1 patient terminated at the pulmo-
nary artery. Four patients were diagnosed with CAF
in the neonate period. All presented with congestive
heart failure. Medical therapy was successful in
treating congestive heart failure in 2 of these patients,
but the other 2 needed operations. One patient pre-
sented with subacute bacterial endocarditis at 12
years of age requiring surgical intervention. One pa-
tient had a large left-to-right shunt that was surgically
repaired. One patient with dual CAFs underwent coil
embolization and the larger CAF achieved complete
embolization, but the smaller CAF failed. Follow-up
data revealed that 1 patient who received an opera-
tion died of sepsis due to recurrent bronchiolitis 6
months later. Nine patients were asymptomatic. Be-
cause complications including endocarditis may be
encountered in later life, we suggest early closure with
coil embolization.
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Congenital coronary artery fistulas (CAFs) are rare.
The advent of color Doppler echocardiography has
increased the detection of this anomaly [10]. When
diagnosed during infancy or childhood, most of them
are asymptomatic. Whether to treat or only observe
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during infancy or childhood is still controversial.
Because complications, including heart failure, myo-
cardial ischemia and angina, infective endocarditis,
atrial fibrillation, and rupture are found in later life
[3, 5], some authors suggest early closure [1, 3].
However, others advocated conservative manage-
ment based on the experience that the CAF did not
have an adverse clinical outcome in childhood and
adolescence [11]. In this study we report 10 cases with
congenital CAF and discuss their clinical outcomes.

Patients and Methods

The records of all patients with the diagnosis of CAF made by
color Doppler echocardiography between 1991 and 1998 in the
pediatric department of Kaohsiung Veterans General Hospital
were studied. Color Doppler echocardiography was performed by
pediatric cardiologists. Diagnosis of CAF was made when the
whole length of CAF (origin, exit, and pathway) could be clearly
seen by color Doppler echocardiography. By this method, we
found 7 patients who had the CAF. On the other hand, if the origin
of CAF could not be determined, then the presence of high-velocity
flow in the coronary artery was used as an indicator of the coronary
artery from which the CAF originated. By this method, we found 2
patients who had the CAF. In rare conditions, when only contin-
uous high-velocity turbulent flow entering a cardiac chamber or
vessel was seen by color Doppler echocardiography, the CAF
should be highly suspected and catheterization should be done to
confirm the presence of the CAF. By this method, we found 1
patient who had the CAF. Patients with CAF associated with
pulmonary atresia with intact ventricular septum were excluded (2
patients). There was a total of 10 patients in our study. We re-
viewed the 10 patients’ chart for presenting symptoms, signs,
electrocardiogram (ECG), chest x-ray, echocaridography, cathe-
terization findings, surgical reports, follow-up, and management.

Results

In our study period, 5035 new patients had echocar-
diographic examinations. Ten patients were found to
have CAF. The incidence rate is approximately 0.2%.
Seven patients underwent cardiac catheterization.
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The clinical, echocardiography, and catheterization
findings and outcome of the 10 patients are listed in
Table 1. The age of patients ranged from 3 days to 12
years. Five patients are male and 5 patients are fe-
male. In all cases the reason for echocardiography
was heart murmur. Among the 10 patients, 4 patients
less than 1 month old had congestive heart failure, 1
patient had fever, the other 5 patients had no symp-
toms or signs. Except for cardiomegaly, chest x-ray
revealed no other specific findings. Electrocardio-
graphy had no abnormal Q waves, ST segment, or T
wave changes suggestive of ischemia.

CAFs of 7 patients originated from the left cor-
onary artery, and CAFs of the other 3 patients
originated from the right coronary artery. CAFs of 7
patients terminated at the right ventricle, CAFs of 2
patients terminated at the right atrium, and the CAF
of 1 patient terminated at the pulmonary artery. The
origin of CAF was misdiagnosed echocardiographi-
cally in 2 patients. Patient 2 was diagnosed to have
CAF originating from the left coronary artery, but
catheterization showed CAF originating from the left
anterior descending coronary artery. Patient 8§ was
diagnosed to have one CAF by echocardiography,
but catheterization showed two CAFs terminating at
the right ventricle via a common tortuous aneurysm
(Fig. 1A).

The pulmonary to systemic flow ratio (Q,/Qs)
values were between 1 and 2.7. Two patients had
values greater than 1.5 and were considered to require
operation. Associated cardiac defects were found in
two patients. One had mild valvular pulmonary ste-
nosis, and the other had apical muscular ventricular
septal defect.

Four patients underwent surgical operation. Pa-
tient 1 underwent surgery due to recurrent bron-
chiolitis and congestive heart failure. Although the
congestive heart failure improved by medication with
small left-to-right shunt (Q,/Qs = 1.2), he required
surgery to close the ventricular septal defect and li-
gate the fistula. The operation findings revealed that
the CAF was 0.3 cm and the ventricular septal defect
was 0.4 cm in diameter. Patient 2 underwent surgery
due to congestive heart failure and large left-to-right
shunt with Q,/Qs = 2.7. She was operated on at 1
month of age. The operation findings revealed a CAF
of about 1.4 cm in diameter. Patient 7’s operation
was due to large left-to-right shunt with Q,/Qs = 1.7.
He was operated on at 1.5 years of age. The operation
findings revealed a CAF of about 0.5 cm in diameter.
Patient 10 was found to have heart murmur and
fever. Vegetation and CAF were seen by echocardio-
graphy; therefore, CAF with endocarditis was diag-
nosed. Blood culture also revealed Staphylococcus
aureus. The patient’s history revealed that he had
received a dental operation and he did not have an-
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tibiotics prophylaxis. He had received a magnetic
resonance imaging examination and a CAF about 1.0
cm in diameter was found. After 6 weeks of antibi-
otics treatment, the patient recovered with no cardiac
sequale. He went to another hospital for operation.
About 6 months later, he returned to our hospi-
tal for echocardiography and was determined to be
healthy.

Follow-up periods ranged from 2 months to 7
years, with a mean of 2.9 years. Patient 2 had an
operation at 1 month of age. Frequent bronchiolitis
was noted. She was admitted to our ward several
times. Unfortunately, she expired at 7 months of age
due to bronchiolitis with sepsis (culture revealed
osacillin-resistance S. aureus). Patients 3 and 4 had
congestive heart failure in the neonate period. After
medication, congestive heart failure improved. Now
they are in good health with no medication. In pa-
tient 8, coil was inserted to occlude the CAFs. The
larger CAF achieved complete embolization (Fig.
1B). The smaller CAF failed because the patient’s
heart rate dropped when the delivery catheter passed
through the CAF. Therefore, we stopped the proce-
dure for coil insertion. She still had a small CAF with
good health.

Discussion

CAF diagnosed in the neonate period is rare. Our
four neonate patients had congestive heart failure.
This association had not been documented in the
literature. The diagnosis of congestive heart failure is
based on the presence of tachypnea with cardiotho-
racic ratio in chest x-ray more than 0.55 and/or left
ventricular shortening fraction in the M-mode echo-
cardiography less than 0.28. After medication, con-
gestive heart failure improved in two patients.
However, two patients still had congestive heart
failure that needed operation. The operation findings
revealed large and moderate CAFs (1.4- and 0.5-cm
diameter). The clinical presentations are different
from those in Sherwood et al.’s study [11]. Their
study included two neonates with CAF. The neonates
in their study had cardiomegaly without congestive
heart failure.

Seven patients underwent cardiac catheteriza-
tion. Among them, two patients had large CAF and
received operations. One patient had a small CAF
with concomitant ventricular septal defect. His clini-
cal presentation had congestive heart failure, so he
also received operation. We attempted coil occlusion
in another four patients. Patient 8 had two CAFs; the
larger CAF was completely occluded with Gianturco
coil, but the smaller CAF failed due to complications.
The remaining three patients (patients 3, 6, and 9)
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Fig. 1. Anteroposterior projection of selective left coronary arteriogram. (A) Dual fistulas originating from the left coronary artery and
terminating at the right ventricle via a common tortuous aneurysm. (B) Complete coil (arrow) embolization of one fistula.

Fig. 2. Lateral projection of selective left coronary arteriogram revealed tortuous fistula (arrow) originating from the left coronary artery and

terminating at the right ventricle.

Fig. 3. Anteroposterior projection of selective left coronary arteriogram revealed tortuous fistula (arrow) originating from the left coronary

artery and terminating at the right atrium.

failed in coil occlusion due to the difficulty of the
procedure. The fistula pathways of patients 3 and 6
were too tortuous to pass through the catheter (Figs.
2 and 3). The fistula of patient 9 was too small to pass
through the catheter (Fig. 4). Although our experi-
ence for coil occlusion is limited, we believe trans-
catheter coil occlusion of the CAF is a reasonable
alternative to surgical closure [8, 9]. However, not all

patients can undergo coil embolization. In Mavrou-
dis et al.’s [4] study, only 37% of patients could have
coil embolization. They believe the factors prohibit-
ing the use of coil embolization are distal fistula,
adjacent vessel at risk, need for concomitant distal
coronary bypass, large fistula, and young age. How-
ever, in our experience, the difficulty of the procedure
in cases of small size and tortuous pathway of CAF is
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Fig. 4. Anteroposterior projection of selective left coronary arte-
riogram revealed small fistula (arrow) originating from the left
coronary artery and terminating at the pulmonary artery.

the major problem. In addition to standard Giant-
urco coil embolization, detachable balloon [2], poly-
vinyl alcohol foam [12], double umbrella devices [8],
and platinum microcoil [13] are other transcatheter
closure methods. Once transcutaneous closure of
CAF is selected, a suitable technique for closure of
CAF may be chosen.

Whether to treat CAF in childhood or not is
controversial. CAF can cause symptoms including
cardiac failure, myocardial ischemia and angina, in-
fective endocarditis, atrial fibrillation, and rupture in
adult patients [3, 5]. Based on these complications,
early closure of CAF in childhood regardless of
symptoms is suggested [1, 3]. However, some authors
have advocated conservative management [11]. They
consider that clinically silent CAF does not have an
adverse clinical outcome in childhood and adoles-
cence. Conservative management with continued
follow-up is sufficient. However, such reports state
that life-long risk of infective endocarditis is not
known. In our study, infective endocarditis did hap-
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pen in one patient. To avoid this complication, even a
small CAF should be treated.

Once transcutaneous embolization of CAF is
selected, the coronary artery and CAF relationship
should be clearly recognized. Left coronary artery
fistula combined with right coronary artery atresia
has been reported [1, 8]. In this situation, the fistula
may serve as a supplying artery to the right ventricle.
Moskowitz et al. [7] recommended 5 minutes of bal-
lon occlusion of the fistula prior to embolization to
evaluate possible ischemic or conduction changes.
After embolization, follow-up of these patients is
important because myocardial infarction has been
reported in a 14-year-old girl 10 years after surgical
closure of CAF [6].
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