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Background Coronary artery fistula complicated with giant coronary artery ectasia (CAE) is a rare cardiac malformation, and its
surgical indications and treatment strategies still need further discussion.

Case summary |In this case, a 41-year-old man had complained of occasional dizziness for 2 years, but he did not seek medical at-
tention until he started to feel palpitations. A right coronary artery (RCA)-left ventricular (LV) fistula with giant
RCA of diffuse ectasia was firstly revealed by transthoracic echocardiography. A widened left ventricle and signifi-
cantly constricted right atrium and right ventricle were also detected by three-dimensional coronary artery com-
puted tomography. Surgical treatment, including the repair of the RCA-LV fistula, the resection and reconstruction
of the dilated RCA and coronary artery bypass grafting (CABG) under hypothermic cardiopulmonary bypass, were
performed to correct the malformation. The patient presented a favourable health condition without any discom-
fort at the 1-year follow-up.

Discussion CAE can be caused by various congenital or acquired factors. Surgical treatment, such as transcatheter emboliza-
tion excision, surgical ligation or resection for symptomatic patients with CAE three times or larger than the refer-
ence diameter, has been reported to have satisfactory results. Additionally, CABG can be selected if myocardial
perfusion is compromised and the distal branch is of reasonable size. In this case, the giant ectasia of the RCA may
have been a consequence of the congenital RCA-LV fistula. Atherosclerosis, with calcified plaques in the RCA, and
the patient’s long-term history of smoking may have contributed to the development of giant ectasia of the RCA.
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Learning points

® Coronary artery fistula complicated with giant coronary artery ectasia (CAE) is a rare cardiac malformation, whose treatment strategies
remain controversial, especially for asymptomatic patients or patients with a few symptoms.

® Surgical treatment may be of benefit for the patient with symptoms of compression cardiac chambers and risks of thrombosis or vessel
rupture caused by the giant CAE.
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Introduction

Coronary artery fistula is a rare anomaly of abnormal connection be-
tween coronary artery and other vessels or cardiac chambers, seen
in 0.002% of the general population and 0.4% of all cardiac malforma-
tions."” Coronary artery fistula may induce aneurysmal coronary ar-
tery disease (ACAD), such as coronary artery aneurysm and
coronary artery ectasia (CAE).2 Although surgical treatments for cor-
onary artery fistula with ACAD have been proven to be effective,*
not all patients meet the surgical indications. Strategies for such
patients still need further discussion.

In this article, we report the case of a right coronary artery
(RCA)-left ventricular (LV) fistula with diffuse ectasia of the giant
RCA, and we attempt to provide a feasible strategy of treatment for
patients with similar conditions.

Timeline

DayO0 (admission) A 41-year-old man complained occasional dizzi-
ness for 2 years, palpitations for 2 months.

Day 1 Chest X-ray: enlarged cardiac silhouette with
local protrusion of the right margin.

Transthoracic echocardiography: preliminarily
revealed the dilated right coronary artery
(RCA), which connected to the left ventricle
near the posterior mitral valve root through a
fistula.

Day 2 Three-dimensional coronary artery computed
tomography: visualized the giant tortuous RCA
and the position of the fistula orifice.

Day 5 Coronary angiography: further confirmed the ab-
normal structures and excluded any stenosis
or occlusion in other coronary arteries.

Day 15 The patient received surgical treatment, including
repairment of the RCA-left ventricular fistula,
resection and reconstruction of the dilated
RCA and coronary artery bypass grafting under
hypothermic cardiopulmonary bypass.

Day 22 Hospital discharge.

1-year follow-up  No adverse clinical events were reported.

Case presentation

A 41-year-old man, who had smoked for 30 years but had no medical
or family history of hypertension, coronary heart disease, trauma or
infectious diseases, complained of occasional dizziness for 2 years,
and palpitation for 2 months.

On admission, physical examination revealed arrhythmia and apical
diastolic grade Ill murmur. Laboratory tests were unremarkable.
Chest roentgenogram showed an enlarged cardiac silhouette with
local protrusion of the right margin (Supplementary material online,
sFigure 1). Transthoracic echocardiography revealed an RCA-LV

fistula with giant RCA of diffuse ectasia, which had a maximum diam-
eter of 50 mm (Figure 1A and B, white arrows) and drained into the
LV cavity near the posterior mitral valve root through a fistula orifice
with diameter of 20 mm. Colour Doppler flow imaging detected a
continuous double-phase turbulent spectrum at the fistula orifice
(Figure 1C, yellow arrow). The left ventricle was enlarged, and the
right atrium and ventricle had significantly decreased in size because
of the compression of the RCA. The peak pulmonary artery flow vel-
ocity was 56 cm/s, which was mildly reduced compared to normal
values. The right ventricular ejection fraction was 41.7%, and the LV
ejection fraction was 63.5%. Three-dimensional coronary artery
computed tomography (3D-CT) visualized the RCA (Figure 2A and B,
white arrows; Supplementary material online), and many calcified pla-
ques were located on the RCA wall and in the fistula orifice (Figure 2B
and C, yellow arrows), the widened left ventricle, and the significantly
constricted right atrium and ventricle (Figure 2C, Supplementary ma-
terial online, Videos ST and $2). Coronary angiography further con-
firmed the abnormalities in these structures and excluded any other
coronary artery lesions (Supplementary material online, Videos S3
and $4).

The patient had potential risks of dilated calcified RCA rupture
and fistula enlargement, which could alter the haemodynamics or
induce more serious consequences. Taking all these factors into
consideration, to relieve the compression of his right heart, the
patient was referred for surgical treatment under hypothermic
cardiopulmonary bypass. After pericardiotomy, a dilated tortuous
RCA on the surface of the right atrium and ventricle was found
(Figure 3A and B). The dilated RCA drained into the back of the
left ventricle at the beginning part of the posterior descending ar-
tery. The diameter of the distal posterior descending artery was
approximately 2mm. The RCA ostium and the intracardiac fistula
located in the myocardium of the P2 region of the posterior mi-
tral valve were exposed after opening the dilated RCA. Then, the
fistula was closed by 5-0 polypropylene sutures. The RCA ostium
was repaired by a bovine pericardium patch, and the dilated RCA
was partially resected and finally reconstructed by 4-0 polypropyl-
ene sutures. Due to compromised distal perfusion, coronary ar-
tery bypass grafting (CABG) was performed between the aorta
and the posterior descending artery by anastomosis with the au-
tologous great saphenous vein. Histological examination of the
resected RCA indicated local fibrous tissue proliferation with col-
lagen, calcification and chronic inflammation (Figure 3C).

Oral aspirin treatment (100 mg daily) was initiated after surgery.
No adverse clinical events were reported at the 1-year follow-up.

Discussion

In surgical anatomy, single coronary artery fistula is more common
(74-90%) than multiple fistulas (10.7-16%)." More than half of fistulas
originate from the RCA, ranging from 50% to 60%, with 15—43% of
drainage sites located in the pulmonary artery, 19-26% in the right
atrium, 14-40% in the right ventricle, and only 2—19% in the left ven-
tricle, as reported in various studies.™? According to previous studies,
CAE, a kind of ACAD defined as diffuse dilatation that involves more
than 50% of the length of the coronary artery, can be induced by con-
genital coronary artery fistulas or acquired from atherosclerosis,
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RCA-LYV fistula with giant RCA of diffuse ectasia

Figure | (A) Transthoracic echocardiography revealed the enlarged left ventricle and constrictive right atrium and right ventricle compressed by
the giant right coronary artery. (B) Three-dimensional echocardiography showed the cavity of the giant right coronary artery of diffuse ectasia (white
arrows). (C) Colour Doppler flow imaging detected continuous double-phase turbulent spectrum at the fistula orifice (yellow arrow). LA, left atrium;
LV, left ventricle; RA, right atrium; RCA, right coronary artery; RV, right ventricle (original scale: 1743%473 pixels).

Figure 2 (A and B) Three-dimensional coronary artery computed tomography visualized the giant right coronary artery ectasia (white arrows) and
the fistular orifice location (yellow arrow). (C) The widened left ventricle, significantly constrictive right atrium and ventricle and the orifice of the right
coronary artery—left ventricular fistula (yellow arrow). AO, aorta; LA, left atrium; LV, left ventricle; RA, right atrium; RCA, right coronary artery; RV,

right ventricle (original scale: 1608%476 pixels).

arteritis, infection, iatrogenic injury, Kawasaki disease, etc.3 CAE may
increase the risk of complications such as thrombus formation, distal
embolization, myocardial infarction, and rupture.5 Because there are
no controlled clinical trials to evaluate the optimal therapy because
of its rarity, the treatment strategy for CAE remains controversial
For symptomatic patients with CAE three times or larger than the
reference diameter, medication treatment, such as antiplatelet and
anticoagulant therapy to prevent thromboembolic events; immuno-
suppressive therapy to combat the underlying inflammatory process;
and surgical treatment, such as transcatheter embolization excision,
surgical ligation or resection, can be effective.® Additionally, CABG
can be selected for giant CAE if myocardial perfusion is compromised
and the distal branch is of reasonable size.**” Although medication
treatments have provided benefits in some cases,” medications can-
not reverse the structural changes of the heart and vessels.

Furthermore, antiplatelet and anticoagulant therapy may increase the
risk of bleeding and should be used cautiously in patients who have a
risk of CAE rupture. Likewise, immunosuppressive therapy may raise
the risk of infection. For surgical treatment, abnormal structural
changes of the heart and vessels can be repaired, but patients incur
the risks of cardiac operation and postoperative complications such
as arrhythmia, bleeding and pericardial tamponade. In summary, indi-
vidual treatment strategies should be made based on the specific con-
ditions of patients and the severity of the lesions.

In this case, considering the patient’s medical history and imag-
ing studies, we thought that the giant RCA with diffuse ectasia
might have been caused by the congenital anomaly of the RCA-
LV fistula. 3D-CT detected RCA atherosclerosis with calcified pla-
ques, which was associated with his long-term history of smoking,
and this might have contributed to the development of RCA
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Figure 3 (A and B) The giant right coronary artery of diffuse ectasia during the surgery. (C) Histological examination of the resected right coronary
artery (haematoxylin and eosin stain, magnification x200) (original scale: 1547#485 pixels).

ectasia.>” Because the initial fistula caused only a small extra shunt
flow, the patient was asymptomatic for decades. However, over
time, the shunt flow volume increased, which produced a run-off
from the aorta, mimicking aortic valve regurgitation,’ and the left
ventricle became overloaded and enlarged. Although the LV ejec-
tion fraction value was normal, as determined by echocardiog-
raphy, the effective stroke volume of the patient was, in fact,
decreased. The decreased effective stroke volume caused the re-
cent symptoms of dizziness and palpitation. If the patient had not
received surgical treatment, the gradually enlarged RCA would
have further compressed the right heart and reduced the volume
of the right heart chamber. Then, the pulmonary circulation blood
flow would have been further reduced, and the increased ventila-
tion/perfusion ratio might have led to hypoxaemia.

In conclusion, we report the case of an RCA-LV fistula with diffuse
ectasia of the giant RCA. The patient underwent surgical repair and
presented a favourable health condition without any discomfort at
the 1-year follow-up.
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