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ABSTRACT Six patients with congenital coronary artery fistula underwent successful corrective
surgery. Precise diagnosis was established either by retrograde aortography or more recently by
selective arteriography. The left coronary artery was involved in four and the right in two cases.
The fistula communicated with the right ventricle in three and the right atrium in three
subjects. The operative approach is dictated by the site of entry of the vessel into the cardiac
chamber. The use of cardiopulmonary bypass for intracardiac repair allows accurate closure of
the fistula thereby reducing the chances of recurrence. A follow-up of one to seven
years showed that all patients are asymptomatic and leading normal lives.

In coronary arteriovenous fistula there is an ab-
normal communication of one of the coronary
arteries or one or more of their branches with a
chamber of the heart, pulmonary artery, superior
vena cava, inferior vena cava, or coronary sinus.
The purpose of this report is to summarise our
experience with six subjects in whom a coronary
artery fistula opened into a chamber of the right
heart.

Patients and methods

Over a 10-year period from 1970 to 1979, 10
patients with a diagnosis of coronary artery fistula
were seen at the departments of cardiothoracic
surgery and cardiology of the Christian Medical
College Hospital, Vellore, India. Six of these under-
went corrective surgery and they form the basis
for this report. We have not included in this series
patients with anomalous origin of the left coron-
ary artery from the pulmonary artery.
The youngest subject was 8 and the oldest 23

years of age. There were four males and two
females.
One subject was completely asymptomatic and

his murmur was detected on a routine examination
after a febrile episode. In a boy of 9 years, fre-
quent episodes of migraine prompted cardiac
Address for reprint requests: Professor Stanley John, Department of
Cardiothoracic Surgery, CMC Hospital, Vellore-632 004, India.

assessment which revealed the diagnosis. Slight
exertional dyspnoea and effort intolerance were
seen in three patients. Left-sided chest pain was
complained of by two subjects but in neither was
the pain suggestive of angina pectoris. Frequent
respiratory infections were seen in two. Growth,
development, and physical appearance was normal
in all. A collapsing pulse was seen in five of the
six patients. The jugular venous pressure was not
raised even in those subjects whose fistula opened
into the right atrium. A palpable thrill with a
continuous murmur was the hallmark on exam-
ination and was clearly evident in each instance.
It was atypical in location and was related to the
site of the fistula-over the apex in one, and in
the third interspace along the left sternal border
in the remaining two subjects.

Chest radiographs demonstrated moderate car-
diomegaly and pulmonary plethora and, the elec-
trocardiogram showed voltage criteria of left
ventricular hypertrophy in all. In neither patient
with left-sided chest pain was there any corrobora-
tive evidence of myocardial ischaemia either at
rest or during exercise.

Cardiac catheterisation revealed an increase in
oxygen saturation in the right atrium in three and
the right ventricle in two subjects. In the sixth
patient who had a dilated right coronary artery
opening into the right ventricular outflow tract,
the shunt was too small to be detected by standard
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Table

Case Age Sex Vessel involved Termination Surgery Result
(yr)

I 16 F Right coronary artery Right ventricular Cardiopulmonary bypass No fistula in postoperative
outflow tract External terminal ligation angio six months later

clamping fistula-15 minutes
2 18 F Sino-atrial nodal branch Right atrium Cardiopulmonary bypass No fistula in postoperative

of left coronary artery intracardiac closure through angio 15 months later
right atriotomy

3 23 M Branch of circumflex Right atrium Cardiopulmonary bypass No fistula in postoperative
artery intracardiac closure tnrough angio nine months later

right atriotomy
4 14 M Left anterior descending Right ventricular apex Cardiopulmonary bypass Excellent-leading normal

artery intracardiac closure through life
right ventriculotomv

5 8 M Right coronary artery Right ventricular outflow Cardiopulmonary bypass Excellent-leading normal
tract intracardiac closure through life

right ventriculotomy
6 9 M Sino-atrial nodal branch Right atrium Cardiopulmonary bypass Excellent-leading normal

of left coronary artery intracardiac closure through life
right atrium

means (table). Only one patient had a left to right
shunt greater than 2: 1.

Precise location of the site of entry into the
right heart necessitates selective coronary arteriog-
raphy. However, we were able to accomplish this

Fig 1 A ortogram with left anterior oblique view
depicting right coronary artery fistula draining into
right ventricle.

in only two subjects and carried out aortography
early in our series. The fistula originated from the
right coronary artery in two and from the left
coronary artery or its branches in the remaining
four. The point of communication was into the
right ventricle in three and into the right atrium
in three subjects.

Correction was accomplished with the aid of
cardiopulmonary bypass. In the first patient in
our series, a large right coronary artery entered
the right ventricular outflow tract (fig 1). In two
subjects (table, patients 2 and 6) a large branch
from the left coronary artery-the sinus node
artery opened into the right atrium rather pos-
teriorly near the confluence of the superior vena
cava and atrial septum. Its termination was an
aneurysmal dilatation 2X2 cm. In another patient,
the circumflex branch of the left coronary artery
traversed behind the aorta over the upper border
of the left atrium and emptied into the right
atrium near the superior vena cavo-atrial junction.
The fourth patient showed an almost aneurysmal
left anterior descending artery emptying into the
apex of the right ventricle (fig 2). In another
patient, we found a dilated right coronary artery
opening into the right ventricular outflow tract.

Intracardiac obliteration of the fistulous chan-
nel was achieved in all cases. However, in one
subject, external terminal ligation was carried out
after clamping the fistula for 15 minutes had not
caused any myocardial ischaemia. Furthermore,
the right ventricle was opened to ensure that there
was no additional communication within the
chamber. Intracardiac closure in the remaining
five subjects involved right atriotomy in three and
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Fig 2 Aortogram in a patient with
fistula from left anterior descending
branch of left coronary artery opening
into the right ventricular apex. The
vessel was aneurysmal.
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right ventriculotomy in two. The fistulous channel
was closed with mattress sutures buttressed with
Teflon (fig 3).

Results and follow-up

There was no hospital mortality. All six patients
have been followed up for periods ranging from
one to seven years. Haemodynamic studies and
arteriography in three patients confirmed the
closure of the fistula. All the subjects are leading
active lives.

Discussion

Coronary artery fistula is a rare congenital anom-
aly first reported by Krause' in 1865. The inci-
dence varies from 2-7-4 per 1000 population.2 3
The great majority of patients are below 20 years
of age. Abbott4 described the illness and Bjork
and Crafoord5 reported the continuous murmur
associated with this malformation. They closed
a coronary artery-pulmonary artery fistula in a
15-year-old boy who was thought before operation
to have a patent ductus arteriosus. Fell et a16
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were the first to make a correct diagnosis and
to obliterate a coronary artery-right ventricular
fistula. The right coronary artery is more often
involved than the left7 and the fistula opens in
order of diminishing frequency into the right ven-
tricle, right atrium, pulmonary artery, coronary
sinus, and vena cava. The right ventricle was the
most common termination in the surgically re-
paired group.8 In the present series, the left coron-
ary artery was involved in four and the right in two
subjects. The point of communication was into
the right ventricle in three and right atrium in
three subjects. The majority of patients with
coronary artery fistula are asymptomatic. Symp-
toms when they do occur are usually secondary to
congestive heart failure from a large left to right
shunt. Infective endocarditis occurs in about 10%
of patients with coronary artery fistula and is fre-
quently the first manifestation of the cardiac
anomaly.9 The size of the fistula is said to increase
with the passage of time and this may explain the
late onset of symptoms in three of our subjects.
The potential complications of this anomaly in-

clude congestive cardiac failure, myocardial is-
chaemia, subacute endocarditis, and pulmonary
hypertension.10 Massive aneurysm of the involved
vessels" and rupture of an aneurysm have been
described.12 In view of the complications we be-
lieve that all patients with congenital coronary
artery fistula should have it closed without delay.

Ligation of the involved coronary artery above
and below the fistula was an accepted treatment
until increasing experience demonstrated that
distal ischaemia,4 occasionally with myocardial
infarction and even ventricular fibrillation,13 might
result. Furthermore, recurrences can occur after
external tangential arteriorrhaphy with mattress
sutures placed under the coronary artery.'4 15
Every attempt should be made to preserve the
continuity of the coronary arterial tree.16 Although
coronary artery fistula has been closed success-
fully during hypothermic caval occlusion,'7 car-
diopulmonary bypass is preferable. Gasul et al2
have advocated obliteration of the fistula without
recourse to bypass. Oldham et all8 closed nine out
of 12 fistulae without resorting to cardiopulmonary
bypass. Nonetheless, we chose to use cardiopul-
monary bypass and to perform an intracardiac re-
pair.'9 20 All patients survived the surgical pro-
cedure and had an uneventful recovery. Only in
one patient was the fistula closed by external ter-
minal ligation, and even in this one the right
ventricular chamber was subsequently opened to
ensure that there was no further communication.
Cardiopulmonary bypass permits precise closure

of the fistula from inside the cardiac chamber
without danger of interfering with the coronary
arterial flow distally.

We acknowledge gratefully the contribution of
Dr Praveenkumar in compiling data and Mr
Nagarajan for secretarial help.
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