Anterior Myocardial Infarction and Nitinol Mesh Occluder for
Atrial Septal Defect, a Fortunate Discovery
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Atrial septal defects represent an abnormal communication between the left and the right atria. Some
patients may experience dyspnoea, fatigue, others may suffer directly from complications, like arrhythimias,
paradoxal embolisation, resulting in stroke, but some remain asymptomatic until adulthood. When possible,
the gold standard treatment is percutaneous closure with nitinol messh occluder. We are presenting the
case of a 50-year-old patient with an acute anterior myocardial infarction, whose echocardiography showed
akinesia of the left ventricular apex and anterior wall, as well as a surprise element, not connected to the
myocardial infarction, a 22 mm atrial defect, with a shunt ratio higher than 1.5. Our first concern was the
cardiovascular emergency. The coronarography revealed a critical stenosis of the proximal left anterior
descendent and we introduced a stent. In a second phase,we evaluated the atrial septal defect. Since it had
indication for percutaneous closure, we decided to use an Amplatzer occluder. The intervention was a
success, with no residual shunt. The patient’s follow up was good, with no cardiovascular events. Most of
time, cardiovascular diseases are not isolated, but come together, related or not to one another. An adequate
management implies treating the cardiovascular emergency first and solving the associated lesions in a
second phase.
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Cardiovascular diseases are often associated with or
without a connection between the pathologies. It is not
very rare for patients to present in the emergency
department with an acute pathology and to discover other
associated comorbidities while the main disorder is being
investigated. Such is the case of our 50-year-old patient
who was admitted and treated for myocardial infarction,
butin the process we also discovered an atrial septal defect
type ostium secundum.

Acute coronary syndromes represent a common, widely
spread pathology, with a high rate of complications and
commorbidities around the world [1] and account for
almost 30% of the annually death causes on the Globe [2].
Presentation forms of this syndrome can either be unstable
angina, or acute myocardial infarction (with or without ST-
segment elevation) [3,4]. Cardiology guidelines establish
that the optimal treatment consists of myocardial
revascularisation (percutaneous or through by-pass,
depending on the severity and location of the vessel
lesions) [5].

Atrial septal defects are congenital malformations
responsible for an abnormal communication between the
right and the left atria. The most common form is the
ostium secundum type (75% of all cases), located by the
fossa ovalis [6]. There can be a great variability of the clinical
panel, from asymptomatic to highly symptomatic cases,
mainly depending on the size of the defect. It is generally
believed that defects smaller than 5 mm are mostly

asymptomatic, a size between 5 and 10 mm causes
symptoms in the forth or the fifth decade and and the
defects which are larger than 10 mm are associated with
symptoms in the third decade [7]. The most important
diagnostic tool is echocardioghraphy, especially
transoesophageal echocardiography (TEE), which
establishes the localization and the size, the presence of
the shunt, the pulmonary to systemic flow ratio, the
consequences on the right heart, as well as the indication
of percutaneous or surgical closure [1,8].

Experimental part

A 54-year old patient was transferred to our Cardiology
Unit from a territorial hospital, after being diagnosed with
anterior acute myocardial infarction. On admission, the
patient was stable, with a blood pressure of 140/80 mmHg.
He had several cardiovascular risk factors (dyslipidemia,
obesity, smoking), but he had no history of a previous
cardiovascular events. The electrocardiogram was positive
for anterior acute myocardial infarction, with ST segment
elevation in the anterior leads. As expected, the
echocardiography revealed apical and anterior wall of the
left ventricle akinesia, with a reduced ejection fraction of
40%. But there was also a surprise element: an ostium
secundum atrial defect, with a left to right shunt, which
had not been diagnosed before, as this was the patient’s
first echocardiographical examination. Since the
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myocardial infarction was an emergency, we phocused
on solving the acute coronary syndrome.

We performed a coronary angiography. The right
coronary was normal, but when we cannulated the left
artery, after injecting the contrast substance, we identified
the occlusion of the left anterior descending artery (fig. 1).
According to the indication of the European Society
Guidelines, this case has a clear indication of
percoutaneous coronary intervention. We introduced a drug
eluting stent in the occluded artery. After balloon inflation
of the stent, we obtained the reperfusion of the artery, with
a TIMI 3 flow.

Fig. 1. Left anterior descending coronary artery with total
occlusion

The next step was to analyze the atrial septal defect.
Echocardiographical measurements identified a 22 mm
defect, type ostium secundum, with left to right shunt, a
pulmonary to systemic flow ratio of 1.7, a small degree of
enlargement of the right cavities and a tricuspid valve
gradient of 30 mmHg. Using TEE, we measured larger than
5 mm distances from the margins of the atrial septal defect
to the coronary sinus, atrioventricular valves and right upper
pulmonary veins. All those criteria sustained the decision
of a percutaneous closure, using a nitinol Amplatzer
prosthesis. The patient was scheduled for the next step,
after the recovery period of the myocardial infarction.

Results and discussions

We used an Amplatzer device, which is formed of two
self-expandable discs, connected by polytetra-
fluoroethylene (PTFE) and a nitinol mesh waist. The
procedure was guided by fluoroscopy and the device was
succesfully introduced and expanded, with no adverse
events (fig. 2). The post-procedure TEE revealed a correctly
inserted device, with no residual shunt.

Percutaneous closure is the preferred technique for the
treatment of atrial septal defects, when possible, as it
avoids opening the sternum, associated hemorrhage risk,
cardiopulmonary by pass and cardioplegia [9]. Our patient
had favorable criteria for this procedure.

The ASD occluder is a self-expanding double disc
device, with a nitinol mesh waist in-between, which has
the important characteristic of shape memory, allowing
the device to gain the original shape after being advanced
through a catheter. The nitinol mesah is actually the part
that closes the defect. After the deployment, the adequate
position is verified with the help of TEE. The technique itself
is not very difficult and the succes rate is high, with a
minimal complication rate [10].

What is particular about this case is the fortunate
discovery of this congenital malformation at the age of 50.
The patient claimed to have been asymptomatic and had
never done an echocardiography before. It is not very
unusual for patients to have minimal symptoms, until the
development of severe pulmonary hypertension and right
heart enlargement and dysfunction, due to volume
overload. Also, with time comes left ventricular stiffness,
which agravates the left to right shunt. However, even
though patients may remain asymptomatic until adulthood,
complications may occur, for example arrhythmias and
embolisations [11]. This emphasizes the importance of a
complete cardiological investigation early in life, especially
if one has cardiovascular risk factors.

Conclusions

Most of the time, cardiovascular diseases are not
isolated, but come together, related or not to one another.
An adequate management implies treating the
cardiovascular emergency first and solving the associated
lesions in a second phase.
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