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Rupture of the interventricular septum
accounts for 0.2% of all complications of
acute myocardial infarction, frequently oc-
curring within the end of the first weeks1.
The main risk factors for this complication
are advanced age, anterior infarct and fe-
male gender. Medical treatment is almost
ineffective and the surgical mortality re-
mains high (25-50%), with up to 40% of
patients presenting with recurrent shunting.
On the other hand, there are no data on the
transcatheter closure of a post-infarction
myocardial ventricular septal defect (VSD)
because the clinical experience is minimal. 

An 82-year-old woman was admitted to
the intensive care unit with a diagnosis of
anterior myocardial infarction. She was
medically managed for a completed infarc-
tion involving the distal interventricular
septum and the apical segments without an
impaired left ventricular function. Six days
following admission, the patient developed
severe hypotension and profound dyspnea
requiring intravenous inotropic support, an
intra-aortic balloon pump and subsequent
intubation. Transthoracic echocardiogra-
phy revealed the presence of a defect in the
apical septum with an estimated diameter,
at planimetry, of 16 mm. There was severe
left-to-right shunting and the left ventricu-
lar ejection fraction was 70%. The cardio-
thoracic surgeon rejected early surgical re-
pair because of the patient’s advanced age,
severe hemodynamic instability and renal
insufficiency, all of which are associated
with an extremely high mortality. It was
hence decided to submit the patient to a

percutaneous approach if she survived the
initial admission. The risks and benefits of
the procedure were discussed with the pa-
tient and her family and written informed
consent was obtained. The patient under-
went cardiac catheterization under local
anesthesia 24 days after the onset of the
myocardial infarction. Right heart evalua-
tion, performed via the right internal jugu-
lar vein, revealed a significant oxygen satu-
ration step-up from the right atrium
(68.9%) to the right ventricle (88.7%) with
a Qp/Qs ratio of 3.4. The left ventriculo-
gram, performed in the left oblique-cranial
view with a 4F pigtail catheter introduced
via the right femoral artery, showed antero-
apical akinesis with a large VSD (Fig. 1a).
The coronary angiogram revealed total oc-
clusion of the infarct-related left anterior
descending coronary artery with minimal
collaterals, and normal circumflex and
right coronary arteries. The VSD was
crossed using a retrograde arterial ap-
proach with a 4F pigtail catheter and a
0.035” � 260 cm angled guide wire (Teru-
mo Corporation, Tokyo, Japan). The end of
the wire was then snared using a 10 mm
Amplatzer goose-neck (Microvena Corpo-
ration, White Bear Lake, MN, USA) intro-
duced through the right internal jugular
sheath and forming an arteriovenous wire
loop (Fig. 1b). A balloon sizing maneuver
was performed using a large occlusion bal-
loon catheter (Medi-Tech, Boston Scientif-
ic Corporation, Natick, MA, USA), and the
stretched diameter confirmed the 16 mm
VSD (Fig. 1c). A 12F Check-Flo performer
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introducer Mullins type (William Cook Europe A/S,
Bjaeverskov, Denmark) was exchanged for the right in-
ternal jugular sheath and advanced over the wire loop,
crossing the VSD into the outflow tract of the left ven-
tricle. A 20 mm Amplatzer muscular VSD occluder was
implanted under fluoroscopic guidance alone: the left
disk was initially extruded and pulled back onto the left
side of the interventricular septum (Fig. 1d) and subse-
quently the right disk was deployed (Fig. 1e). Having
ensured adequate placement by means of left ventricu-
lar angiography, the device was released.

The patient’s hemodynamic picture improved short-
ly after the procedure. The systemic blood pressure in-
creased from 61/39 to 109/50 mmHg, whereas the pul-
monary artery pressure did not change significantly
(from 40/9 to 38/12 mmHg). Repeat right heart oxime-
try showed a fall in the step-up of oxygen saturation
with a reduction in the pulmonary artery from 88.7 to
74.4%. The final left ventriculogram documented the
adequate positioning of the device in the presence of
just a minimal residual shunt (Fig. 1f). At 3 months of
follow-up there were no clinical signs of heart failure
and transthoracic echocardiography revealed a correct
device position without shunting.

The timing of both the surgical and percutaneous in-
terventions is one of the most challenging questions.
On one hand, early treatment avoids severe hemody-
namic instability, but contributes to the high rate of re-

current shunting or of percutaneous device emboliza-
tion due to the continued maturation of the myocardial
infarction over time. On the other hand, a delayed re-
pair intervention, after the VSD has reached full size,
exposes patients to the danger of right ventricular dys-
function and multiorgan failure due to low cardiac out-
put and pulmonary edema. For these reasons, there is a
general consensus in the cardiovascular community
that the best results are achieved in patients surviving
for at least 4 weeks. This may be the time necessary for
significant scar formation on the edges of the VSD.

Our case underlines that the patients likely to be the
most common candidates for catheter-based VSD clo-
sure are those who survive the initial admission with
the use of inotropic support and of the intra-aortic bal-
loon pump. This implies a smaller extension of dam-
aged myocardium, a smaller size of the defect and less
severe coronary artery disease, suggesting that such pa-
tients are self selected.
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Figure 1. a: left ventricular angiogram (45° left anterior oblique-35° cranial view) shows the apical muscular ventricular septal defect; b: arteriove-
nous wire loop from the femoral artery through the ventricular septal defect and out through the right internal jugular vein; c: large occlusion balloon
catheter inflated and pulled to close the ventricular septal defect; d: deployment of the left disk in the left ventricle; e: deployment of the connecting wire
and the right disk after pulling back the device onto the interventricular septum; f: repeat left ventricular angiogram confirming adequate positioning
of the device and minimal residual shunting through the device.
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