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Case report

Coronary artery fistulas are rare congenital coronary ar-
tery anomalies, among which fistulas from the right coro-
nary artery (RCA) draining to the left ventricle (LV) are
extremely rare. Here, we describe the case of a symptomat-
ic neonate with a large RCA fistula draining to the LV. The
patient was successfully treated with surgical management.
This study was approved by the Institutional Review Board
of Asan Medical Center (IRB number: S2022-0493-0001;
IRB approval date: April 20th, 2022), and the need for in-
formed consent was waived because of the retrospective
nature of the study.

The male patient whose coronary artery fistula was de-
tected on prenatal ultrasonography was born at 39 gesta-
tional weeks. Postnatal echocardiography demonstrated an
enlarged RCA with a proximal diameter of 6.1 mm, which
was directly connected to the base of the LV (Fig. 1). An LV
aneurysm was identified on the basal posteroinferior side
into which the fistula drained. No paradoxical motion was
observed on the aneurysm. A 12-lead electrocardiogram
and cardiac enzyme marker test showed no abnormal find-
ings. Heart computed tomography confirmed that the LV
aneurysm was round and measured 13.3x12.5 mm, and the
dilated, tortuous RCA fistula opened immediately right

A fistula from the right coronary artery draining into the left ventricle is a rare form of
coronary artery fistula. Here, we describe the case of a symptomatic neonate with a large
fistula of this type. The neonate was successfully treated with surgical closure of the fistula.
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and superior to the neck of the LV aneurysm (Fig. 2). Con-
gestive heart failure symptoms, including tachypnea, de-
veloped at 9 days after birth because of diastolic run-off
through the fistula. Although inotropic infusion and high-
flow nasal cannula therapy were initiated, symptoms per-
sisted. At that point, surgical closure of the fistula was
planned.

Surgery was performed at the age of 19 days, and the pa-
tient weighed 3.5 kg. After median sternotomy, a piece of
the pericardium was harvested for closure of the fistula.
The enlarged RCA was observed arising from the anterior
side of the aorta and connecting to the base of the LV (Fig.
3). Conventional cardiopulmonary bypass was initiated
with the ascending aorta and bicaval cannulation. After
aortic cross-clamping, an antegrade infusion of del Nido
cardioplegic solution was performed. During cardioplegic
infusion, the fistula was compressed using a finger to pre-
vent cardioplegic steal into the LV through the fistula. A
longitudinal incision was made along the distal RCA near
the fistula. No normal branch of the RCA was identified
near the fistula opening. The LV-side opening of the fistula
was then exposed and closed with an autologous pericardi-
al patch using a 7-0 polypropylene continuous suture. The
smooth surface of the pericardium faced the coronary ar-
tery. The incised RCA was closed with a 6-0 polypropylene
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Fig. 1. (A-C) Preoperative transtho-
racic echocardiograpy. (A) The api-
cal 4-chamber view shows a dilat-
ed right coronary artery (RCA) and
left ventricle (LV) aneurysm. (B) The
parasternal short-axis view shows
the distal RCA draining to the base
of the LV. (C) Color Doppler image
visualizing the direction of blood
flow from the distal RCA to the LV.
(D, E) Postoperative transthoracic
echocardiography at a 4-month follow-
up. (D) In the parasternal short-axis
view, the proximal RCA was mea-
sured as 6.28 mm. (E) In the apical
4-chamber view, LV aneurysm was
measured as 11.3x8.1 mm (arrow).

\'.;\/

Fistula opening LV aneurysm G

Fig. 2. Preoperative heart computed tomography. (A) A three-dimensional (3D) reconstruction shows the dilated right coronary artery
(RCA) with a proximal diameter of 6.1 mm (arrow). (B) A 3D reconstruction shows the distal RCA (arrow) terminating into the base of the
left ventricle (LV). (C) In the axial plane, the LV aneurysm measured 13.3x12.5 mm and the RCA fistula opened immediately right and
superior to the neck of the LV aneurysm.

Fistula

openlng é}
/ﬂ

opening .

Fig. 3. Operative photographs. (A) The enlarged and tortous right coronary artery (RCA). (B) The opening of the fistula was exposed
through the incision of the distal RCA. (C) Closure of the fistula opening with an autologous pericardial patch.

continuous suture. The opened RCA was de-aired before it~ sophageal echocardiography showed no leakage of the fis-
was completely closed. The patient was successfully weaned  tula. The cardiopulmonary bypass and aortic cross-clamp-
from cardiopulmonary bypass, and intraoperative transe-  ing times were 116 minutes and 70 minutes, respectively.
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In the immediate postoperative period, the patient’s vital
signs were stable and no abnormal cardiac rhythm was de-
tected. Postoperative echocardiography showed no leakage
at the fistula closure site and a good LV ejection fraction of
69.9%. The patient was discharged on postoperative day 10
without complications. The patient continued to take aspi-
rin and clopidogrel prescribed by his pediatric cardiologist
after surgery. On postoperative echocardiography 4 months
after repair, the proximal RCA was still dilated with a di-
ameter of 6.28 mm. The LV aneurysm was measured as
11.3x8.1 mm; its contraction was still synchronous with
the LV and no leakage of the previous fistula was found
(Fig. 1D, E). The patient has now been followed up for 11
months and his condition is good.

Discussion

Coronary artery fistula is defined as an abnormal com-
munication between the coronary arteries and cardiac cham-
bers or vessels. It can present either as a part of a complex
anomaly or occur in isolation. Its prevalence ranges from
0.2% to 0.9% [1,2]. In most cases, the exit chamber of the
fistula is the right heart chamber, whereas fistulas termi-
nating into the LV have been rarely reported [3,4].

Correction of the coronary artery fistula is generally in-
dicated if the patient develops symptoms. Asymptomatic
fistulas can also be corrected, since they may result in con-
gestive heart failure, bacterial endocarditis, fistula rupture,
or arrhythmia if left untreated [5-7]. Our patient showed
early symptoms and signs of heart failure, including tachy-
pnea and cardiomegaly. Although transcatheter closure of
the fistula by angiography was an available treatment op-
tion [8], it would have been difficult to close the fistula
safely through the transcatheter approach because the pa-
tient was a neonate and his fistula was extremely large.

Various surgical treatments have been reported for coro-
nary artery fistulas: fistula ligation or division, tangential
arterioplasty, transcoronary closure, intracardiac repair, and
coronary artery bypass grafting. Fistula ligation is widely
recognized as a safe treatment that can be performed with-
out cardiopulmonary bypass [9]. In this case, fistula liga-
tion could be considered a reasonable option because the
fistula had a single origin, single vessel, and single termi-
nation. However, we avoided epicardial ligation of the fis-
tula because the fistula was connected to the LV, which gen-
erated high pressure, resulting in an aneurysm at the residual
fistula just distal to the ligation point. Intracardiac repair
was another treatment option. However, direct incision of
the LV was required for intracardiac approach and the in-

cision had to be placed at the posteroinferior side of the LV,
which was highly likely to lead to poor visualization of the
surgical field. In this case, open patch closure of the fistula
was considered to help maintain the original coronary ar-
terial geometry and explore which coronary branches from
the distal RCA should be preserved. For this reason, we
chose a transcoronary approach—that is, patch closure of
the opening of the fistula through a coronary incision un-
der cardiopulmonary bypass—and it provided an excellent
surgical field.

We did not dissect the distal RCA because we decided to
make a coronary incision. We did not consider concomi-
tant reduction-plasty of the RCA because the RCA was dif-
fusely dilated, instead of having a fusiform aneurysm, and
the enlarged RCA would have regressed in the neonatal
period once the fistula was repaired. We decided not to
perform coronary angiography after a discussion with the
pediatric cardiology team because no significant coronary
branch was found on either preoperative computed tomog-
raphy or echocardiography. Moreover, because we planned
to close the fistula at the entry site of the LV, it is not likely
that any coronary branches of the distal RCA beyond the
closing point would have been compromised.

An LV aneurysm accompanied a fistula in this case. Ex-
clusion of the aneurysm was not performed concomitantly
because the aneurysm contracted synchronously with the
LV and its wall was not thin. Additionally, because the an-
eurysm was connected to the opening of the fistula, we as-
sumed that it would not be dilated further after closure of
the fistula. Postoperative echocardiography showed no sig-
nificant change in the LV aneurysm in terms of size, wall
motion, and thickness. Further follow-up is warranted.

In conclusion, we describe the case of a symptomatic ne-
onate with a large fistula from the RCA to the LV accom-
panied by an LV aneurysm. The patient successfully un-
derwent surgical closure of the fistula, and was followed up
for 11 months without complications.
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