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Abstract

Ventricular Septal Defect, also known as VSD is a rare and life-threatening complication associated with MI.
Therefore, it should be immediately diagnosed and treated. Transcatheter closure of the ventricular septal defect
is a new alternative treatment approach compared to surgery. In this case, we presented a patient with post-infarct
basal ventricular septal defect whose ventricular septal defect was closed using an atrial septal defect closure device.
The ability to successfully close such a large defect via catheter is promising for the treatment of patients with VSD.
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Introduction

Rupture of the interventricular septum is a rare and life-
threatening complication of acute myocardial infarction,
especially in patients with ST-Segment Elevation Myocardial
Infarction (STEMI). Like STEMI, non-STEMI can rarely lead
to this fatal complication. In a retrospective analysis, the
incidence of Ventricular Septal Defect (VSD) associated with
STEMI has been determined %0.21. According to this study,
VSD-AMI was the most common mechanical complication of
STEMI and this condition has been diagnosed among patients
with ST-segment elevation myocardial infarction more
than among patients with non-STEMI (%0.21 and %0.04,
respectively) [1]. This complication has high in-hospital
mortality rates. In a retrospective analysis, 30-day mortality
rates of VSD-AMI and 1-year mortality have been determined
as %60.2 and %68.5, respectively [2]. We have two options
for the treatment of VSD: surgically or percutaneously. In
this case, we presented a patient with VSD associated with
inferior myocardial infarction whose basal VSD had been
closed successfully using an Atrial Septal Defect (ASD)
closure device.

Differential diagnosis

If a patient with myocardial infarction, especially STEMI,
has an impaired hemodynamic status or incompatible
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symptoms like dyspnea and decline in consciousness
although complete recanalization of the culprit lesion, it
should be suspected of a complication, especially mechanical
complications. These complications include partial and
complete papillary muscle rupture, ventricular septal defect,
and freewall rupture. These conditions require an immediate
physical examination and an echocardiography. Because
mechanical complications associated with STEMI are life-
threatening conditions that can lead to death immediately. To
be heard a holosystolic murmur at the left parasternal site on
physical examination and to be demonstrated a shunt from
LV to RV on echocardiography are diagnostic for ventricular
septal rupture.

Case

A 65-year-old male patient who has priorly chronic
obstructive lung disease and hypertension was referred to
our heart center from another hospital due to VSD - post
STEMI. The patient was feeling dyspnea and the patient’s
NYHA classification was class 3. The patient’s hemodynamic
status was stable. There was a holosystolic murmur in
the left fourth intercostal space on physical examination.
We urgently performed transthoracic echocardiography
with 2D imaging. Echocardiographic imaging revealed an
aneurysmatic VSD at the basal level of the interventricular
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septum, and color doppler imaging revealed passage through
the interventricular septum. (Image 1A,B). We made a joint
evaluation with cardiovascular surgeons for the patient’s
surgical treatment. Because of the high perioperative
mortality rates due to anatomical localization, we decided
to perform percutaneous closure in mutual agreement
with the Department of Cardiovascular Surgery. This case
was conducted in accordance with the 1975 Declaration
of Helsinki and its 1983 revision. Informed consent was
obtained from the patient.

Technique

The patient was admitted to the procedure under light
sedation. The procedure was applied by an anesthesiologist.
During the procedure, 2D transesophageal echocardiography
was used to enhance procedural imaging support. Bilateral
femoral vein and arterial accesses were achieved to facilitate
thetransition ofadequate equipment. The anatomical location
of the VSD was determined angiographically by placing
a pigtail catheter into the left ventricle via the left femoral
artery. Left ventriculography was performed to measure the
defect diameter (Image 2A). The defect diameter was 23.5
mm. A temporary transvenous pacemaker was placed in the
right ventricle to suppress catheter-induced arrhythmias
due to the risk of AV block that may occur after the device
was placed. Ventricular capture was made with high output
during the process. The 7F right coronary guide catheter was
advanced to the left ventricle over the 0.035-inch hydrophilic
guidewire, and the guidewire and catheter were advanced
from the left ventricle to the right ventricle via the VSD.
Then, the guide wire was advanced to the right ventricular
outflow tract (Image 2B). A 6F right coronary guiding
catheter was advanced to the right ventricular outflow
tract via right femoral vein access. Then, the hydrophilic
guidewire was snared into the 6F right guiding catheter in
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the pulmonary artery using a vascular snare (Image 2C).
Thus, the arteriovenous loop was achieved. The hydrophilic
guidewire which was advanced from right femoral arterial
access was removed from the right femoral vein access. We
advanced the right guide catheter coming from the femoral
vein over the hydrophilic guide wire, past the VSD and
towards the aorta, and removed the hydrophilic guide wire
(Image 2D). We advanced an amplatz super stiff 0.035-inch
guidewire to the aorta through the 6F right guiding catheter
via right femoral vein access and removed the catheter. The
10-French wide access catheter, which enabled the closure
device to be advanced, was advanced to the LVOT via the VSD
over the stiff guidewire (Image 2E). Then, the amplatz super-
stiff guidewire was removed. 28 mm ASD closure device
priorly prepared was advanced to the tip of the 10F sheath
placed LVOT. The left disc of the device was opened on the
left ventricle side, and the right disc of the device was opened
on the right ventricle side (Image 2F). Left ventriculography
and transesophageal echocardiography were performed
to determine whether there was a residual shunt or not.
There wasn’t a shunt on ventriculography and TEE (Image
1C). We released the device and the process was completed
successfully. No complications developed during the
procedure. After the procedure, the patient’s hemodynamic
status was stable and there was no symptom associated with
VSD. Following the five days in the coronary intensive care
unit and fifteen days of inpatient clinic monitoring, liver and
kidney function indicator laboratory parameters returned to
normal.

Discussion

Mechanical complications of myocardial infarction
are rare but life-threatening. These conditions should be
diagnosed and treated immediately. One of these conditions
is ventricular septal defect and it is one of the most seen

Image 1: A: Transthoracic echocardiographic image at the time of admission, B: The transition between both ventricles is visible, C: Image after the release

of ASD device.
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Image 2: A: Angiographic image of the defect, B: Transition from left ventricle to right ventricular outflow tract with hydrophilic wire, C: Taking the
hydrophilic wire in the right ventricular outflow tract into the catheter coming from the femoral vein with a snare, D: Creation of arteriovenous loop, E:
Sending the device access catheter to the left ventricular outflow tract via the stiff wire, F: Positioning the device.

mechanical complications of MI. The most experienced
and traditionally applied method in the treatment of VSD
is surgical repair. Surgical repair has high perioperative
mortality rates. This rate varies depending on the patient’s
hemodynamics, the width of the defect, and its anatomical
location, but it is between 20% - 87% [3,4]. Recently,
device closure methods have been used as an alternative to
surgical repair. Percutaneous intervention should be kept
in mind, especially in patients with variable anatomical
localizations and hemodynamic disorders that cause them
to not be able to tolerate surgery. However, research and
case series on device closure methods are limited [5-10]. It
is understood from studies conducted with a few patients
that defects, especially those that are large and located in
the basal septum, are more mortal. This may be because the
ventricular outflow tract device affects placement and the
atrioventricular node is under stress. During the procedure,
we encountered a complete A-V block and ventricular
arrhythmias. To overcome this, we used high-output pacing.
It is noteworthy that our patient didn’t have hemodynamic
compromise despite the large defect diameter and shunt. We
thought that this situation was related to right ventricular
hypertrophy associated with COPD. Thus, the volume load
on the right ventricle could be tolerated. However, there is
not enough data about the technique to be used for closure,
procedural timing, preoperative and postoperative follow-
up, and medical treatment.
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