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Prenatal diagnosis of isolated coronary artery fistulas:
progression and outcome in five cases
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Abstract Objectives: The aim of this study was to describe the clinical characteristics, progression, treatment, and
outcomes in isolated coronary artery fistula cases diagnosed prenatally. Methods: We carried out a retrospective
review of babies diagnosed prenatally with coronary artery fistulas between January, 2000 and December, 2013;
five fetuses were included. Echocardiographic features and measurements were noted during pregnancy and after
birth. Treatment and outcome were noted. Results: Gestational age at initial diagnosis was between 19 and
22 weeks; four coronary artery fistulas originated from the right and one from the left circumflex coronary artery.
Drainage was into the right atrium in four cases and into the left ventricle in one case. There was cardiomegaly in
two cases at the initial scan. The size of the fistulas increased during pregnancy in all except one. All prenatal
diagnoses were confirmed postnatally. Among all, two patients developed congestive cardiac failure soon after
birth and required transcatheter closure of the coronary artery fistula, 5 and 17 days after birth, respectively; three
patients remained asymptomatic, and all of them showed progressive dilation of the feeding artery and had
closure of the fistula at 20 months, 4 years, and 7 years of age, respectively. During the follow-up period, which
ranged 2–14 years, all the patients were alive and well. Conclusions: Coronary artery fistulas can be diagnosed
accurately during fetal life. Some babies may develop congestive cardiac failure soon after birth requiring early
treatment. Those treated conservatively should be kept under review as intervention may be required later.
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ISOLATED CORONARY ARTERY FISTULA IS A RARE

congenital cardiac abnormality with an estimated
incidence between 0.2 and 0.6%.1,2 Coronary

artery fistulas originate most frequently from the
right coronary artery and drain into the right heart in
90% of the cases. Symptoms related to coronary
artery fistulas may occur at extremes of life, either in
the neonatal period or in adults. Congestive cardiac
failure may occur in neonates as a result of a
haemodynamically significant left-to-right shunt.
Symptoms in adults may include angina, dyspnoea,
or arrhythmias, some of which occur as a result of
possible coronary artery “steal” phenomenon.

Occasionally, thrombosis of the coronary artery fistula
may occur with subsequent acute myocardial infarc-
tion, and rarely an aneurysmal fistula may rupture
causing haemo-pericardium.2,3 Coronary artery
fistulas can be detected prenatally by cross-sectional
and colour Doppler echocardiography.4 After birth,
echocardiography and additional investigations, such
as MRI or CT scanning, may help confirm the
diagnosis. Coronary angiography can also confirm the
diagnosis, but is usually performed at the time of an
interventional procedure. All of these investigations
may provide detailed information about the anatomy
of the fistula as well as, in particular, the size, the
origin, the course, the presence of any stenoses or
aneurysms, and the drainage site.
It is unusual for coronary artery fistulas to produce

symptoms in the neonatal period or early infancy.
Coronary artery fistulas can be diagnosed accurately

Correspondence to: Dr G. K. Sharland, MD, FRCP, Fetal Cardiology Unit,
Evelina London Children’s Hospital, Westminster Bridge Road, London SE1
7EH, United Kingdom. Tel: 0044 2071889201; Fax: 0044 2071882307;
E-mail: gurleen.sharland@gstt.nhs.uk

Cardiology in the Young (2016), 26, 915–920 © Cambridge University Press, 2015
doi:10.1017/S1047951115001535

https://doi.org/10.1017/S1047951115001535 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1017/S1047951115001535&domain=pdf
https://doi.org/10.1017/S1047951115001535


in the fetus, but it is unclear whether these fetuses are
at higher risk for developing symptoms earlier after
birth. We report the natural history, progression, and
outcome in five cases diagnosed during fetal life; one
additional pregnancy where there was associated fetal
hydrops resulted in termination.

Methods

We performed a retrospective study of all fetuses seen
between January, 2000 and December, 2013, at a
tertiary referral centre for fetal cardiology, to identify
all the cases with a prenatal diagnosis of isolated
coronary artery fistula in order to determine their
progression and outcomes.

Study approval
This study was performed as an audit for service
evaluation and was independently reviewed and
approved in accordance with our institutional clinical
audit programme policy. As this study was approved
as an audit, separate ethical approval was not deemed
necessary.

Study population
During the study period, 25,295 pregnant women,
who were considered to be at an increased risk of having
a baby with CHD, were referred to our unit for fetal
cardiac assessment. Fetal echocardiography was carried
out using a variety of ultrasound platforms: Toshiba
Xario and Toshiba Aplio ultrasound system (Toshiba
Medical Systems, Crawley, United Kingdom), Hewlett
Packard Sonos 5500 ultrasound system (Philips Inc.,
Andover, Massachusetts, United States of America),
and Voluson E8 (General Electric Company, Sche-
nectady, New York, United States of America). A
diagnosis of structural CHD was made in 2645 fetuses.
In six (0.2%) of these, a diagnosis of coronary artery
fistula was made in an otherwise structurally normal
heart at the time of the initial fetal diagnosis. In one
case, the pregnancy was terminated, and this case is
excluded from the study, as it was not possible to
monitor progression or postnatal outcome. This fetus
had hydrops associated with the coronary artery fistula.
The study group consisted of the remaining five fetuses.

Data collection
Prenatal. The patient records and all the fetal

echocardiograms of the five fetuses were reviewed
retrospectively to assess the progression and changes
in the fetal cardiac findings during pregnancy. The
reason for the referral and the gestational age at
presentation and at the time of subsequent studies

were noted. The origin and the site of drainage of the
fistula were noted for each case. Measurements of the
cardiothoracic ratio and the size of the fistula, at its
origin, were made at each study. The flow pattern in
the aortic arch was recorded as forward flow only or as
to-and-fro flow.
Postnatal. In all liveborns, the medical records and

the echocardiograms of the patients were reviewed.
MRI scans and angiograms were also reviewed, when
available. Measurements of the coronary artery fistulas
were made using the postnatal echocardiograms. The
details of the timing and the method of interventions
and the outcome of the transcatheter closure of the
fistulas were recorded.

Results

Prenatal findings
In five fetuses, a diagnosis of an isolated coronary
artery fistula was made and the pregnancy continued
to term; four of the five mothers were referred for fetal
echocardiography, because of suspicion of CHD
during the obstetric anomaly scan. The fifth case was
referred because of a family history of CHD, as the
previous child had hypoplastic left heart syndrome.
Diagnosis of coronary artery fistula was made in all

five cases between 19 and 22 weeks of gestation. The
diagnosis was suspected when an abnormal jet of
blood was seen entering either an atrium or a ven-
tricle. In the majority, the affected feeding coronary

RV

RA

LV

Figure 1.
A coronary artery fistula from the left coronary artery to the right
atrium. The arrow points to the fistula. LV= left ventricle,
RA= right atrium, RV= right ventricle.
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artery was dilated and was easily seen, so that the
origin and the course of the fistula could be mapped
(Figs 1 and 2 and Supplementary movies 1 and 2).
The fistulas originated from the right coronary artery
in four cases and from the left in one. The fistulas
drained into the right atrium in four cases and to the
left ventricular outflow tract in one case. Cardiomegaly
with an increased cardiothoracic ratio was present in
the cases with a large left-to-right shunt. The ratio was
greater than 0.5 at the initial scan in two of the cases.
To-and-fro flow in the aortic arch was also a feature in
three cases (cases 1, 2, and 5) with a large shunt.
A summary of the features observed during fetal

life, the referral reasons, and the gestational age at
diagnosis are shown in Table 1.

Progression during fetal life
The progression of the coronary artery fistula on
echocardiography is shown in Figure 3. In four of the
cases, the fistulas increased significantly in size
during pregnancy, whereas there was only slight
progression in the size of the fistula between the left
circumflex coronary artery and the right atrium in
one case (case 4). The cardiothoracic ratio increased in
four of the five cases, whereas in one (case 4) there was
no increase in the ratio (Fig 4).

Postnatal course
All the five babies were born between 37 and
39 weeks of gestation, with a birth weight ranging

CAF

RA

LV

Aorta

Figure 2.
A coronary artery fistula from the right coronary artery to the right
atrium. There is cardiomegaly with an increased cardiothoracic
ratio. CAF= coronary artery fistula, RA= right atrium,
LV= left ventricle.
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between 3.0 and 3.8 kg; four of the five babies were
female. The karyotypes were normal in all five babies.
Among all, two patients had additional cardiac
defects; one of them had a secundum atrial septal
defect, which has not been closed so far. The other
was suspected to have an aortic coarctation prenatally,
but this diagnosis was only confirmed at the age of
10 months, and balloon dilation was performed.
Moreover, two babies (cases 1 and 2), both with

coronary artery fistulas between the right coronary
artery and the right atrium, developed congestive
cardiac failure soon after birth. There was no response
to medical treatment with diuretics and captopril, and
therefore catheter closure of the fistulas was performed
at 5 and 17 days of age, respectively. During the pro-
cedure, trial occlusion of the fistula with a balloon
catheter did not reveal evidence of myocardial
ischaemia. In one case, a 4-mm Amplatzer Muscular
Ventricular Septal Defect device (St Jude Medical Inc.,
St Paul, Minnesota, United States of America) was used
to close the fistula. In the second case, an 8/6 Amplatzer
Duct Occluder I (St Jude Medical Inc.) was used. In
both cases, complete occlusion of the fistulas was
achieved; one patient had transient ST segment

depression 7 hours after the procedure and was main-
tained on warfarin for 1 year. The other patient was
maintained on aspirin indefinitely.
The follow-up has ranged between 2 and 14 years;

three babies were asymptomatic after birth and were
managed conservatively. During the course of follow-
up, one case had catheter closure of a coronary artery
fistula between the left circumflex coronary artery and
the right atrium at 4 years of age, because of progressive
increase in the size of the feeding coronary artery. The
fistula was closed with an 8/6 Amplatzer Duct Occlu-
der I, and at follow-up 1 year later the patient has
remained asymptomatic. Another patient had catheter
closure of a right coronary artery-to-right atrium fistula
at the age of 20 months, also using an 8/6 Amplatzer
Duct Occluder I, with an uncomplicated course during
a follow-up of 7 months. Both these patients have been
maintained on aspirin and clopidogrel. The third
patient with a fistula between the right coronary artery
and the left ventricular outflow tract remained asymp-
tomatic, but with progressive increase in the size of the
feeding vessel. This fistula was closed with a 16-mm
Amplatzer Vascular Plug II at the age of 7 years and the
child has been maintained on aspirin and clopidogrel.

Discussion

Isolated coronary artery fistulas are a rare abnormality
with an incidence of ∼1:50000 live births;1,2,4 how-
ever, they may be associated with other cardiac mal-
formations such as ventriculo-coronary arterial
communications in patients with hypoplastic left heart
syndrome and pulmonary atresia with intact ven-
tricular septum.5–7 Many patients with coronary artery
fistulas may become symptomatic after the 2nd or 3rd
decade of life, and some small fistulas may close spon-
taneously.8,9 Spontaneous closure of a prenatally
detected fistula has been reported in one patient, in
whom the fistula from the left anterior descending
coronary artery to the right ventricle closed by 1 year of
age.10 Occasionally, fetal hydrops may develop in
association with a coronary artery fistula and the out-
come is likely to be worse than those without
hydrops.11 The report from Oztunc et al highlights a
case of a fistula between the left coronary artery and the
right ventricle, diagnosed at 28 weeks gestation, and
where hydrops developed during pregnancy and the
baby died on the day of delivery. In our unit, only one
fetus with a coronary artery fistula had fetal hydrops;
this baby was excluded from the study as the pregnancy
was terminated. In all other published reports of pre-
natally detected fistulas, congestive cardiac failure or
significant cardiomegaly occurred after birth. These
patients had attempted catheter or surgical closure in
the newborn period or early infancy.12–16 The optimal
timing for transcatheter or surgical closure of a coronary

Figure 3.
Sizes of coronary artery fistulas at different gestational ages during
pregnancy in all five patients. The measurements shown within the
eclipse are the first postnatal measurements and are shown at the
gestational age at which delivery took place. Pt= patient.

Figure 4.
Cardiothoracic ratios measured at different gestational ages during
pregnancy in all five patients. Pt= patient.

918 Cardiology in the Young June 2016

https://doi.org/10.1017/S1047951115001535 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115001535


artery fistula in asymptomatic patients is unclear.17

Occasionally, complications may be encountered even
after transcatheter closure.18–20 Therefore, the treat-
ment options and the timing merit serious considera-
tion. It is preferable to perform transcatheter closure in
patients above 10 kg if they are asymptomatic, as big-
ger the patient the easier the procedure is technically,
but closure may need to be performed in patients under
10 kg when they have intractable symptoms such as
congestive cardiac failure.
Prenatal diagnosis of isolated coronary artery fis-

tula is rare, with only few case reports published thus
far.11–16 We first reported the prenatal detection and
progression of a right coronary artery-to-right ven-
tricular fistula in one case in 1996.21 The diagnosis
can be made in fetal life by cross-sectional and colour
Doppler echocardiography. The signs on colour
Doppler echocardiography include the detection of
an abnormal jet draining into one of the cardiac
chambers, dilation of the feeding coronary artery,
cardiomegaly, and possible reversal of flow in the
ascending aorta and transverse arch.
Noticeable progression of the coronary artery fis-

tula occurred in four out of five of our cases during
pregnancy. In all except one of these four cases,
drainage of the fistulas was to the right atrium, and in
one case it was to the left ventricular outflow tract. In
the latter patient, the fistula was closed at 7 years of
age because of progressive increase in the size of the
feeding vessel. In the remaining case, in whom there
was a fistula between the left circumflex coronary
artery and the right atrium, there was only slight
progression during fetal life. None of the fistulas
closed spontaneously during fetal life.
Comparison with postnatal measurements on MRI

scans or angiography at the time of intervention has
its limitations because these measurements are taken
at different phases of the cardiac cycle. Prenatal pre-
sence of cardiomegaly and to-and-fro flow in the aorta
seem to be good predictors for developing congestive
cardiac failure after birth; two out of five cases
developed congestive cardiac failure soon after birth
and underwent transcatheter closure of the fistula
with occlusion devices. In these two, the cardio-
thoracic ratio was increased at the time of the diag-
nosis and increased further as pregnancy advanced.
The other three cases remained asymptomatic after
birth. They had cardiothoracic ratios within the
normal range at the time of the diagnosis, and in one
of them there was a small increase as pregnancy
advanced. These three cases were managed con-
servatively until there was some evidence of an
increase in the left-to-right shunt or the size of the
feeding coronary artery; one among them underwent
catheter closure at 4 years, one at 20 months, and one
at 7 years of age. From our small experience, it

appears that patients with a short connection between
the main coronary artery or a branch and the right
atrium seem to develop congestive cardiac failure
early after birth, compared with those in whom the
connection is of a longer distance, tortuous, and
involving a side branch of the coronary artery. Pre-
natally, it was not possible to determine whether the
feeding vessel to the fistula was a side branch or the
main coronary artery. This may be clinically impor-
tant, as in the latter group it may be possible to delay
catheter closure until the patient is of optimal weight
to undergo catheter closure safely.
It is possible to detect coronary artery fistulas

prenatally, which may indicate fistulas with the
largest left-to-right shunts, and thus may predispose
the patients to the early onset of congestive
cardiac failure and the need for early intervention. If
asymptomatic, patients can be managed con-
servatively until they are old enough to undergo a
lower-risk procedure after achieving the optimal
weight. Catheter closure of such fistulas is challen-
ging technically in older children, and this is espe-
cially so in the neonatal period. We have shown that
it is possible to detect coronary artery fistulas pre-
natally and have documented their course during the
pregnancy and after birth.
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