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Abstract

successful outcome.

Background: Coronary artery fistula (CAF) is an abnormal connection between a coronary artery and either a
cardiac chamber or the great vessels. Although most patients are asymptomatic, potential complications such as
heart failure, angina pectoris or acute myocardial infarction can be fatal.

Case presentation: We present here a 62-year-old man diagnosed with giant coronary artery fistula complicated
with gross coronary artery aneurysm and acute myocardial infarction. He underwent intravenous thrombolysis
treatment at a local hospital, coronary angiography at a regional hospital and complex surgery at a national centre
for cardiovascular disease. The patient had no major adverse cardiac events during the 3-year follow-up.

Conclusion: Early diagnosis of CAF patients and an appropriate treatment plan are the key factors for avoiding
serious complications. Because of the rare incidence of this disease, it is necessary to discover and discuss
management strategies, including medical management, percutaneous interventions or surgical treatment, for a
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Background

Coronary artery fistula (CAF) is an abnormal connection
between a coronary artery and either a cardiac chamber
or the great vessels [1], which was first described by
Krause in 1865 [2]. It can be congenital or acquired and
has an estimated prevalence of 0.002% in the general
population but the prevalence is 0.25-0.5% in patients
who undergo coronary angiography [3]. Most CAF pa-
tients were asymptomatic and identified by physical
examination.
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We present herein a rare case of coronary artery fistula
complicated with coronary artery aneurysm and acute
myocardial infarction.

Case presentation

A 62-year-old hypertentive man was admitted to a local hos-
pital for persistent chest pain lasting 1 h. The patient said he
had a heart murmur during a physical examination at age 8
but was misdiagnosed with mitral insufficiency, so he was
not further treated. The electrocardiograph (ECG) demon-
strated a significant ST-segment elevation in ILIILavF and
V5_o (Fig. 1). A diagnosis of acute inferior-posterior myocar-
dial infarction was made. The patient was given 300 mg as-
pirin,300 mg clopidogrel and then intravenous thrombolysis
treatment (Reteplase 18 mg*2). However he still had chest
pain and ST-segment elevation 2 h after treatment. Then, he
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Fig. 1 ECG when patient admitted in the local hospital

was transferred to a regional percutaneous coronary inter-
vention (PCI)-capable hospital.

At admission, his blood pressure was 126/62 mmHg,
and his heart rate was regular at 122 beats/min without
cardiac murmurs. There was no systemic or pulmonary
oedema. The ¢TNI was 6.64 mmol/L, NT-proBNP was
664.8 pg/mL, and D-dimer was 37,180 ng/mL.

Emergence coronary angiography was performed and
showed a 50—60% stenosis in the middle left anterior de-
scending artery (mLAD), and the left circumflex artery
(LCX) was normal (Fig. 2a). When they tried to perform
right coronary artery (RCA) angiography, the catheter
could not enter the RCA. Ultimately, the physicians were
still unable to observe the ostia of the RCA (Fig. 2b).

Fig. 2 Coronary angiography showing the LM, LAD and LCX (a). The ostia of the RCA couldn't be observed. (b)




Yang et al. BMC Cardiovascular Disorders (2020) 20:136

Echocardiography revealed a giant right coronary artery-
right ventricle fistula. A computed tomography angiog-
raphy (CTA) scan 7 days after admission showed that the
dilated RCA opening was approximately 30 mm (Fig. 3a),
and the widest segment was about 97 mm (Fig. 3b). The
thrombus blocked the artery flow, and the contrast
medium filling in the distal region was defective (Fig. 3c).
3D reconstruction of the heart showed a dilated and tortu-
ous RCA originating from the ascending aorta and tra-
versing through the right front the heart, but its
development stopped because the flow was blocked (Fig.
3d). The 3D reconstruction of the heart and great vessels
showed that the diameter of the RCA was almost equal to
that of the descending aorta (Fig. 3e-h).

Therefore, a diagnosis of congenital right coronary
artery-right ventricular fistula complicated with coronary
artery aneurysm and acute myocardial infarction was
made. The patient had discovered a cardiac murmur at
age 8 but had been was asymptomatic for 62 years before
the acute myocardial infarction occurred. After tortuous
treatments, including intravenous thrombolysis treatment
at a local hospital, coronary angiography was performed at
a regional hospital. He was ultimately transferred to our
hospital for complex surgical treatment.

After 1 month of medication, he was admitted to our
hospital and underwent surgery for coronary artery fis-
tula repair + coronary aneurysm resection + coronary
aneurysm thrombectomy + aortic sinus plasty. During
the operation, the RCA was tortuously dilated, with the
widest point > 100 mm located in the right atrioventricu-
lar groove at 120 mm in length, causing compression on
the right lung. Many red thrombi intermingled with
white blood clots in the lumen were observed after the
RCA was cut open. The dilated segment of the RCA was
cut and removed, followed by opening of the RCA and
the long axis to the aortic root. The ostia of the RCA
was expanded approximately 30 mm, with a longitudinal
suture line, cutting and forming the right coronary sinus.
The distal RCA in the right ventricle was stitched. The
right crown was small, the lumen was approximately 1
mm, and it was not treated.

The occluded part of the middle of the RCA was sent
for pathological examination. Images (Fig. 4a-d) show
the formation of atherosclerotic plaques in the intima
and partial organization of the mural thrombus, and
lymphocyte infiltration was observed in the grossly di-
lated segment (Fig. 4a). The three layers in the relatively
normal coronary artery wall segment are shown in Fig.
4b. The middle membrane of the artery was hyper-
trophic and atrophic, with partial replacement of colla-
gen fibres and fibrous thickening of the outer membrane
(Fig. 4c). The internal elastic lamina and external elastic
membrane in the relatively normal coronary artery wall
segment are shown in Fig. 4d.
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The patient was satisfied with his treatment and out-
come. He had taken aspirin 100 mg once a day, atorva-
statin 20 mg once a day, isosorbide 20 mg twice a day,
and atenolol 25mg three times a day. After a 3-year
follow-up, he had no angina pectoris, myocardial infarc-
tion or heart failure.

Discussion and conclusion

Congenital heart disease is the primary reason for CAFs,
which may be caused by infection in early embryonic de-
velopment or genetic factors [4]. In early foetal develop-
ment, the intramyocardial trabecular sinusoids freely
connect the heart cavity with the coronary veins and ar-
teries, but later, they are compressed into tiny tubes,
forming Thebesian veins. If the spaces persist, CAFs can
be formed [5]. Trauma and invasive procedures such as
endomyocardial biopsy are the other reasons for CAFs.

Approximately 50% of CAFs originate from the right
coronary artery, followed by the left anterior descending
branch, and CAFs originating from the circumflex
branch or left main artery are rare. Over 90% of CAFs
terminate into the right heart (approximately 41% in the
right ventricle, 26% in the right atrium), and approxi-
mately 3% terminate into the left heart [2].

Approximately 17% of patients with CAFs have compli-
cations with coronary artery aneurysm [3]. When the
diameter of the aneurysm is >8.0 mm, it is called a giant
coronary artery aneurysm [6]. This may be because the
pressure in the left heart is higher than that in the right
heart. A long-term left-to-right shunt leads to increased
pressure and blood flow in the coronary artery, which
leads to the destruction of the middle elastic fibre layer in
the inner wall of the blood vessel. Then, vascular compli-
ance decreases, resulting in dilation and formation of an-
eurysms. Atry and Turkt [6] found that the degree of
fistula dilation is not necessarily proportional to blood
flow but is significantly correlated with mortality. In this
case, the patient was asymptomatic before the event.
Pathological results also showed multiple atherosclerotic
plaques and thrombosis in the vessel wall, resulting in
multiple stenoses. It could also be inferred that the diam-
eter of the fistula did not match the blood flow.

The majority of patients are asymptomatic at an early
stage. The most common features are dyspnoea, fatigue,
chest pain,palpitation and orthopnoea with ageing. CAFs
terminating in low-pressure structures can cause left-to-
right shunts, resulting in the phenomenon of “coronary
artery stealing” [3]. The severity of symptoms depends
on the number of shunt fistula and its influence on
haemodynamics. Patients with severe clinical symptoms
may develop heart failure, myocardial ischaemia or myo-
cardial infarction (3%), arrhythmia, pulmonary hyperten-
sion, syncope attack, infective endocarditis or even
sudden death. If CAFs terminate in the left heart, the
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Fig. 3 a-d Coronary computed tomography. CT (coronary view) showing origin of the dilated coronary artery from the aortic sinus and the
opening of RCA is 3.09 cm (a); the widest part of RCA is more than 10cm (b); the thrombus blocked the RCA (c) and 3D reconstruction of the
heart showing dilated RCA originated from the ascending aorta (d). (e-h) Coronary computed tomography. 3D reconstruction of the heart and
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Fig. 4 a-d Pathological images. (a) showed the formation of atherosclerotic plaque in the intima and partial organization of mural thrombus,
lymphocyte infiltration was observed in the glossy dilated segment. The three layers in the relative normal coronary artery wall segment (b). The
middle membrane of the artery was hypertrophic and atrophic, with partial replacement of the collagen fibers and fibrous thickening of the
membrane (c). The internal elastic lamina and external elastic membrane in the relative normal coronary artery wall segment (d)

haemodynamic changes are similar to aortic valve insuf-
ficiency. The size of the left ventricle may be normal,
but the electrocardiographic evidence of left ventricular
hypertrophy may indicate early overload [3].

Physical examination is very important, and a continu-
ous murmur can be found in most patients. Our patient
had a heart murmur at an early age but was misdiag-
nosed, so no further examination was performed. When
he was admitted to the first hospital only 1h after chest
pain, the doctor diagnosed him with acute myocardial
infarction by ECG and symptoms. Intravenous thromb-
olysis treatment was appropriate in that case. However,
the treatment seemed useless because of the persistent
chest pain and ST-segment elevation. In the second
PCI-capable hospital, the extremely high D-dimer level
(37,180 ng/mL) suggested massive thrombus dissolution,
but there were still large numbers of undissolved clots.
This result suggested that the total clot volume may be
very large. The result confirmed that speculation, as the
enormous clots filled the dilated artery.

Diagnostic methods include echocardiography, coronary
computed tomography angioplasty (CCTA) and coronary
artery angiography. Echocardiography can show the mor-
phological features of fistulas but cannot provide more in-
formation about functional evaluation. CTA is better at

anatomical delineation than echocardiography. Coronary
artery angiography is the predominant diagnostic method
for the precise diagnosis of fistulas. It can provide the
most detailed anatomical information such as the origin,
course, size, stenosis and drainage site. It can also provide
the haemodynamic evaluation of the fistula and remains
the modality of choice for defining coronary artery pat-
terns for structure and flow. Furthermore, it can be used
for therapeutic embolization with occlusive coils and de-
vices [2].

The treatment of CAF includes conservative treatment,
medication, transcatheter intervention, and surgery, etc.
[2] The principle of all operations is to block the fistula
and restore normal coronary circulation [3]. Transcatheter
intervention includes stainless-steel coils, detachable bal-
loons, double umbrella devices or Amplatzer occluders [5,
7], which is recommended according to the ACC/AHA
2008 guidelines for the management of adults with con-
genital heart disease, the closure of large CAFs and in pa-
tients with mild or moderate symptoms [8]. However,
there is no consensus on the management of asymptom-
atic aneurysms. Moreover, guidelines for paediatric pa-
tients are still unavailable. In Martin Christmann’s study
[9], they retrospectively examined 194 children with CAF,
10 of whom were treated by transcatheter closure or
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surgery. The median follow-up was 7 years. Two of them
had complications. The author suggested that for paediat-
ric patients, a personalized treatment plan should be de-
veloped based on a comprehensive consideration of CAF
size, clinical symptoms, complications and even the ex-
perience of the treating centre.

The patient had a tortuous and complicated experi-
ence. From misdiagnosis in the childhood to intravenous
thrombolysis treatment at a local hospital, he then
underwent coronary angiography at a regional hospital
and complex surgery at a national centre for cardiovas-
cular disease. Numerous case reports and reviews have
been published on coronary artery fistulas. To our
knowledge, this was the first time such a giant CAF has
been seen. Similar to other cases, there was no signifi-
cant relationship between the clinical symptoms and the
vessel diameter of the CAF.

Complete diagnosis and assessment of CAF requires
not only careful physical examination but also detailed
evaluation of the patient’s history, symptoms, echocar-
diographic or CTA data, haemodynamic effects, fistula
size, location and coronary artery conditions. Therefore,
we can select a suitable therapy. Surgical closure of the
CAF is a safe choice for patients with symptoms. Long-
term follow-up is also necessary to evaluate the manage-
ment and late outcomes.
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