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ABSTRACT

We present the case of an unusual complication after
percutaneous closure of a giant coronary artery fis-
tula. A 76-year-old man with previous admissions due
to right heart failure and previous history of atrial
fibrillation under acenocumarol, was admitted to our
hospital for new onset of symptoms, characterized
by progressive dyspnoea and peripheral edema. Phy-
sical examination revealed signs of congestive heart
failure and a continuous murmur loudest along the
lower sternal border. X-Ray showed cardiomegaly
due to right chambers dilatation. Transthoracic echo-
cardiography showed right chambers pressure and
volume overload, with right ventricular enlargement
and dysfunction, tricuspid annulus dilatation and
severe tricuspid regurgitation. Cardiac catheterization
showed significant elevation of right atrial pressure,
as well as significant step-up of oxygen saturation in
this chamber. Coronary angiography revealed the
presence of a large fistula between the circumflex
coronary artery (CCA) and coronary sinus (CS), with
severe dilation of the CCA (maximum diameter 20
mm). An Amplatzer® PDA was implanted in a distal
elbow of the fistula with initailly good results. An-
ticoagulant therapy was then reinitiated, and a few
days later, the patient developed clinical worsening of
heart failure and dyspnoea. Echocardiogram showed
significant pericardial effusion. Pleuropericardial win-
dow was then made draining a 500 cm® of bloody
pericardial effusion. The postoperative outcome was
excellent, with symptomatic relief and no signs of
heart failure.
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1. INTRODUCTION

Coronary artery fistulas (CFA) are rare, usually congeni-
tal entities, resulting in abnormal communications be-
tween a coronary artery and, usually, any low-pressure
structure, entailing a left-to-right shunt bypassing the
capillary bed. Such fistulas most often arise from the
right coronary artery, while the circumflex coronary ar-
tery is rarely involved. There is a wide range of symp-
toms; most patients may be asymptomatic, while others
may present with dyspnea, congestive heart failure or
angina.

Management of asymptomatic patients with small co-
ronary artery fistula remains controversial, as the natural
history of coronary artery fistulas is variable. On the
other hand, surgical or percutaneous closure is indi-
cated in case of symptomatic or significant shunt. Bloody
pericardial effusion as main complication after a per-
cutaneous intervention had never been described as a
post-percutaneous procedure complication.

2. CASE DESCRIPTION

A 76-year-old male, with previous admissions for right
heart failure, was admitted to our hospital for new onset
of symptoms. He also had previous history of atrial fib-
rillation, and anticoagulant therapy with acenocoumarol.
Physical examination revealed signs of congestive heart
failure and a continuous murmur loudest along the lower
sternal border. X-Ray showed cardiomegaly due to right
chambers dilatation.

Echocardiogram showed volume overload of a se-
verely dilated and hypocontractile right ventricle, and
severe tricuspid insufficiency due to annulus dilatation.
Pulmonary artery systolic pressure was estimated at 67
mmHg. A vascular structure in the atrioventricular groove
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compatible with dilated coronary sinus was also descri-
bed.

Cardiac catheterization evidenced significant elevation
of right atrium pressure (27 mmHg) and oximetry data
revealed a significant step-up of oxygen saturation in the
right atrium (average of both the superior and inferior
vena cava 60%, and right ventricle 71%). Cardiac output
was 7.7 I/min and Qp/Qs was 2.5. There was pulmonary
hypertension (57/36/26 mmHg) and pulmonary capillary
wedge pressure was 27 mmHg. Coronary angiography
evidenced a large fistula between the circumflex coro-
nary artery (CCA) and the coronary sinus (CS), arising
from the distal part of the artery, which was severely
dilated (maximum diameter 20 mm). The right coronary
artery was normal.

An Amplatzer PDA® (patent ductus arteriosus device,
16/14 mm), slightly oversized to try to stop the high flow
shunt, was implanted by forming an arteriovenous wire
loop, in a distal elbow of the fistula with minimal resid-
ual flow (Figure 1 shows the angiography preprocedure,
the arteriovenous wire loop, and the angiography after
deploying the device. Another projection of the final re-
sult is shown in Figure 2). Anticoagulation therapy was
reinitiated with low molecular weight heparin (0.75
mg/mg twice a day, adjusted for age and renal function)
the day after the procedure, and oral anticoagulant ther-
apy was initiated two days later.

Five days after the percutaneous closure, the patient
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Figure 1. Initial angiography (A); Arteriovenous loop (B); Fi-
nal angiography (C).

Figure 2. The Amplatzer PDA® device was implanted in a dis-
tal elbow of the fistula with minimal residual flow.
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developed clinical worsening of heart failure and dysp-
noea. Echocardiogram showed significant pericardial
effusion, predominantly lateral and posterior (Figure 3).
International Normalized Ratio, INR, was 2.5. After ad-
ministering vitamin K and correct abnormal coagulation,
pleuropericardial window was made through left anter-
olateral thoracotomy, draining a significant amount (500
cm?) of bloody pericardial effusion. After that, the post-
operative outcome was excellent, with symptomatic re-
lief and no signs of heart failure.

One year later, the patient had no limitation for dysp-
nea, with great improvement in his physical activity.
Previous murmur was absent. Cardiac catheterization
demonstrated minimal residual flow through the device,
no saturation step-up along the right chambers and
Qp/Qs was 1.1.

Cardiac MRI showed the device correctly implanted at
the distal portion of the CCA partially thrombosed. Also,
right ventricle was not dilated, with normal function, and
tricuspid regurgitation was only moderate.

3. DISCUSSION

Coronary artery fistulas are rare, usually congenital enti-
ties, recognized in approximately 0.2% of routine coro-
nary angiograms. These malformations are abnormal
communications between a coronary artery and any car-
diac cavity, great vessel or other low-pressure structure,
which gives rise to a left-to-right shunt bypassing the
capillary bed [1]. Much more uncommon, CFA commu-
nicate with a left heart chamber. When acquired, aetiolo-
gies such as coronary atherosclerosis, Takayasu arteritis,
and trauma should be considered.

These fistulas most often arise from the right coronary
artery, up to 55% of patients, the left coronary artery in
35% of patients, and both coronary arteries in 10% of
patients. The circumflex coronary artery is rarely in-

3v2c 3
16
Car

Cardiac

75d8  T1/-4/
Gnecio= 0dB

Almacenando
FC= 96lpm

Figure 3. Dilation of the coronary sinus (1); Severe pericardial
effusion (2).
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volved [2].

Most patients have no symptoms. Clinical presentation
depends on the severity of the shunt and complications
tend to increase with age. Dyspnea, congestive heart
failure and angina occur in up to 20% of patients. Other
complications, such as arrhythmias and sudden death,
myocardial infarction, or endocarditis are less common.

Particularly uncommon, fistulae can also be associated
with coronary aneurysms. In such aneurysmal formations,
mainly if large and sacular, surgery might be considered,
due to rupture risk [3], although good results have been
reported with covered stent deployment [4].

The management of asymptomatic patients with small
coronary artery fistula (Qp/Qs < 1.5) remains controver-
sial, as the natural history of coronary artery fistulas is
variable. Both surgical ligation and percutaneous occlu-
sion should be considered for patients with complications,
as it has been well demonstrated that these techniques are
safe and effective, and can be performed with a very low
risk. Therefore, these techniques are indicated in case of
big CAF, Qp/Qs > 1.5 or symptomatic.

Bloody pericardial effusion as main complication after
the percutaneous intervention, which is uncommon (de-
spite there are some cases reported in the literature of
spontaneous rupture and pericardial tamponade [5]), had
never been described as a post-percutaneous procedure
complication. After implantation of septal amplatzer oc-
cluders in patients with patent foramen ovale, erosions
have been reported to occur at the roof of the atrium or at
the atrial junction with the aorta thus causing hemoperi-
cardium or aortic fistula. There is still controversy about
the risk factors but many cardiac interventionalists agree
that device motion relative to the heart causes erosion,
and on that basis it has been recommended to oversize
devices and aortic straddling in cases with deficient aor-
tic rim [6]. However, despite that might have been one of
the mechanisms suggested in our case, such finding was
not confirmed by any imaging technique or during sur-
gical pericardial window. Even more, pericardial effu-
sion could just be related to some kind of perforation due
to handling of stiff guidewires or catheters during the
procedure. The earliness of the presentation and the good
performance with only draining the effusion might sug-
gest the second mechanism. In such case, anticoagulant
therapy might have played a role in the setting of a de-
ferred and slow development of pericardial effusion,
ensuing pericardial tamponade.

Regarding the patient of our case, it is noteworthy his
advanced age, as well as the fact that the fistula was lo-
cated within the circumflex artery, draining into the ve-
nous circulation, in the coronary sinus. Interestingly,
older age is known to be a clinical predictor associated
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with adverse outcomes. Moreover, fistula origin and drai-
nage site are important angiographic features, regarding
the fact that both distal origin of the fistula in the artery
as well as drainage into the coronary sinus have demon-
strated to be predictive of long-term complications (co-
ronary thrombosis, myocardial infarction, and cardio-
myopathy) in patients with CAF [7,8]. Some authors re-
commend chronic anticoagulant therapy in such cases.
Atrial fibrillation was another indication for such therapy
in our patient. Our case enhances the lack of available
data and the difficulty of deciding the correct antithrom-
botic/anticoagulant therapy in these patients. Our patient,
however, remains clinically stable in subsequent revi-
sions even under chronic anticoagulant therapy.
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