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ABSTRACT

Background: Atrial septal defect (ASD) closure with the transcatheter procedure is the first choice in patients who
meet the criteria for insertion. Closure using this method is relatively safe and has low complications. Several
factors must be considered so that this closure action can be optimal.

Case presentation: A 24-year-old woman came with shortness of breath during strenuous activities 3 years ago.
Transthoracic echocardiography showed a gap in the interatrial septal gap 1.7 cm - 1.9 cm. The patient then
underwent transesophageal echocardiography (TEE) and right heart catheterization (RHC). The patient was
planned for percutaneous ASD closure with zero fluoroscopy technique. The patient was punctured on the right
femoral vein, and ASD occluder memopart no 24 mm was inserted. A wiggle test was performed, and the
occluder was correctly installed. When the device was detached, the patient's blood pressure dropped to 75/52.
On TEE examination, pericardial effusion was found then pericardiocentesis was performed immediately with the
evacuation of 600 ccs of pericardial fluid. The patient was then observed in the intensive cardiovascular care unit
(ICVCU), and there was no additional pericardial fluid during observation.

Discussions: ASD closure can be done by percutaneous or surgery. Closure by percutaneous technique is the
primary option. Complications and admission period is shorter than surgery. Preparation and procedural time are
closely related to clinical outcomes.

Conclusion: Observation and knowledge of the procedure’s risks are very important to detect complications and
optimize clinical outcomes.

1. Introduction

In children and adults, atrial septal defect (ASD) becomes
one of the two most common congenital heart defects.’> ASD causes
approximately 8% to 10% of congenital heart defects.®> When catheter
intervention for ASD was first used in the late 1990s, it became an
alternative to surgery.? ASD repair with transcatheter has become a
common practice in recent years.* Technically safe and feasible closure
of ASD devices has been demonstrated.® Transcatheter closure has
many advantages over surgical correction,’ but it is also not free from
complications.? Several cases have reported that there were early and
late complications.®

2. Case Illustration

A 24-year-old woman came with shortness of breath during
strenuous activities 3 years ago. The patient was first known to have
congenital heart disease in 2019, during a routine check-up by health
workers. The patient was then referred to the Saiful Anwar Hospital in
Malang in 2020. The patient underwent transthoracic echocardiogra-
phy (TTE) examination; it was found the presence of ASD secundum
with 1.7cm-1.9 cm size.

The patient then underwent transesophageal echocardiogra-
phy (TEE) and obtained a 10 mm aortic rim, 13 mm posterior rim, 14
mm floppy IVC rim, 13 mm SVC rim, and 13 mm mitral rim. The right
heart catheterization (RHC) results, which showed a large ASD Secun-
dum and high flow and low resistance. The patient was then planned
for closure, but then it was delayed due to the pandemic and the patient
was exposed to Covid-19.

The patient was rescheduled for ASD closure in February
2021. From the pre-operative laboratory results, no abnormalities were
found. The patient was punctured in the right femoral vein, and ASD
occluder memopart no 24 mm was inserted after with guided by TEE. A
wiggle test was performed, and the occluder is stored correctly. When
the device was detached, the patient's blood pressure dropped to 75/52
mmHg. On TEE examination, pericardial effusion was found, and
pericardiocentesis was performed immediately with the evacuation of
600 ccs of pericardial fluid. The patient was then observed in the
intensive cardiovascular care unit (ICVCU), and there was no additional
pericardial fluid in the pericardial cavity. Laboratory results after the
procedure showed no coagulation abnormality and decreased
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Figure 1. (A) : ASD secundum with a diameter about 17 mm; (B) : post ASD closure with occluder Memopart no. 24 mm;
(C) : PLAX view shows pericardial effusion in apex and posterior of left ventricle; (D) : PSAX view show pericardial effusion
in inferior left ventricle.

hemoglobin. After being observed for 1 day at the ICVCU, there was no
pericardial fluid production. The patient was then transferred to an
intermediate room. And a few days, the patient was discharged without
any further complications.

3. Discussion

ASDs are most common in the fossa ovalis region of the atrial
septum, called the secundum ASD.? Most patients with ASD are often
unaware that they have the condition until it is too late in life. Different
factors have been implicated in worsening the condition in adults like
RV failure, atrial arrhythmia, increased left ventricular end-diastolic
pressure and reduced left ventricular compliance, and elevated pulmo-
nary artery pressure.®

Heart catheterization's primary role has shifted in the last 50
years from a diagnostic investigation to a therapeutic procedure.
Cardiopulmonary bypass has no longer become the main procedure in
treating ASD. King and Mills were the first to perform closure by
transcatheter in 1976.% After amplatzer septal occluder (ASO) devices
were invented, percutaneous ASD closure became fully practical in
clinical setting.® Secundum ASD can now be successfully closed using a
transcatheter approach is about 85-70% of cases. A number of
drawbacks may jeopardize the success and feasibility of percutaneous
ASD closure.®” In 2011, the American Heart Association (AHA) issued a
scientific statement describing the following criteria for ASD closure: 1.
ASD of the secundum type with a Qp/Qs ratio less than or equal to
1.5:1. Recurring ischemic attacks or strokes caused by an abnormal
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right-to-left shunt in the blood vessels of the brain symptoms of cyano-
sis brought on by a transient right-to-left ASD shunt. As long as we meet
the criteria and know the timing, transcatheter closure of ASD is the
preferred treatment method in patients with relevant defect anatomy
(class I). ASD closure device implantation rates of 97.9-98.7 percent
were achieved.*

Long-term follow-up shows that residual shunts are extreme-
ly rare following device implantation. 21.4 percent of patients had a
residual shunt at the time of device implantation. 83.1 percent of the
patients discharged from the hospital were able to close their cases.
97% of patients were cured at the 2-year follow-up. It is estimated that
3.5 percent of patients have experienced device embolism/malposition,
arrhythmia, and pericardial effusion in 2.6 percent and 0.5 percent,
device thrombus, residual flow, and device impingement in 0.5-1.5
percent of cases.>®

When ASD patients treated with transcatheter closure
develop pericardial effusion, it can be caused by erosion or perforation.
The most common cause of pericardial effusion is cardiac erosion,
which commonly occurs on the left atrium roof or aortic side of the
heart.’ So, suppose cardiac CTA does not reveal any evidence of cardiac
erosion. In that case, the next step is to look for hematoma around the
pulmonary vein or the left atrium appendage, which is a common
occurrence when a wire is inserted into the heart. Unfortunately, in our
cases, we didn’t perform any ct scan to look for the causes.
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4. Conclusion

Transcatheter ASD closure is highly available to date. It has
many advantages over surgical correction, but it also can be a
nightmare when we face the complication; but with increasing experi-
ence, complications will be reduced to a minimum. The risk of compli-
cations may be higher in patients with a minimal rim of ASD defect than
in the majority of those with less challenging defects.
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