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Introduction

Postinfarction ventricular septal defect (VSD) is a serious
complication of acute myocardial infarction (AMI), frequent-
ly resulting in severe hemodynamic instability and an unfa-
vorable prognosis. Even though surgical repair is the
treatment of choice, it is still associated with high mortality
rates, up to 50%. Surgery in the acute setting is complicated
because of the inability to safely anchor sutures in friable and
necrotic tissue without damaging the healthy surrounding
myocardium.1 The drawbacks of surgery are the high mor-
tality and the risk of sutures dehiscence in the infarcted zone
causing residual VSD. Although the concept of perioperative
mechanical circulatory support in high-risk patients with
postinfarction VSD and cardiogenic shock has been reported
in the literature,2 extracorporeal life support (ECLS) as a
bridge to surgical VSD repair has not been described. This
report presents a case of a successful bridging to surgical
repair with preoperative ECLS in a patient with cardiogenic
shock due to postinfarction VSD.

Case Description

A 70-year-old female was hospitalized for an anterior AMI 3
days after an episode of chest pain and dyspnea at a regional
hospital. At admission, electrocardiogram showed ST eleva-

tion in V1 to V4. The patient underwent cardiac catheteriza-
tion, which showed an occlusion of the left anterior
descending artery and a 95% stenosis of the right coronary
artery. Angioplasty and stent implantation were performed.
However, symptoms of congestive heart failure progressed
due to low cardiac output. Twenty-four hours after interven-
tion, the patient developed a cardiogenic shock requiring
mechanical ventilation and inotropic support. Therefore, an
Impella 2.5 was implanted percutaneously as left ventricular
mechanical support device. Transthoracic echocardiography
showed an anteroapical rupture of the ventricular septum
with a diameter of 13mm. A deterioration of the liver
(aspartate aminotransferase: 300 U/L, alanine aminotrans-
ferase: 385 U/L) and renal (creatinine: 1.65mg/dL) was
noticed.

The patient was emergently transferred to our depart-
ment. Cardiogenic shock progressed rapidly to multiorgan
failure. The patient became anuric and sustained shock liver.
She developed a worsening lactic acidosis and required
maximal doses of three different vasoactive drugs to main-
tain her blood pressure and cardiac output. We decided to
insert an ECLS device for stabilization purposes and as a
temporary measure to allow her organs to recover until
surgical repair. It was emergently initiated percutaneously
via a left femoral artery and right femoral vein. Immediately
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after ECLS implantation, hemodynamic and biological con-
ditions significantly improved and stayed at an acceptable
level until surgery. Due to hemodynamic stability, the ab-
sence of signs of left ventricular overload and to avoid
bleeding complications we decided to remove the Impella
1 dayafter ECLS implantation. The operationwas arranged 10
days after AMI. Median sternotomy was performed. After
cardiopulmonary bypass was established using aortic and
bicaval cannulation, the aorta was cross-clamped and ante-
grade blood cardioplegia was used. An apical VSD was
exposed after a transinfarct right ventriculotomy. The myo-
cardial tissue was solid and the VSD was repaired using
pericardial patch with 3–0 polypropylene running sutures
(►Fig. 1). The right ventriculotomy was closed with a peri-
cardial patch. The ECLS support was continued to decrease
the tension on VSD pericardial patch during immediate post
bypass period. Postoperatively, and after a long period of
mechanical ventilation, a percutaneous tracheostomy was
performed. Continuously improving hemodynamic condi-
tions allowed us ECLS weaning, and 6 days after surgery the
system could be explanted. Echocardiography examinations
showed an intact VSD repair and amoderate reduced systolic
left ventricular function. After good recovery, adequate
wound healing and persisting hemodynamic stability, the
patient could be moved to a specialized rehab clinic 4 weeks
after surgery.

Discussion

The repair of postinfarction VSD is a challenge for the
cardiac surgeon. Perioperative mortality is extremely high

with 23.5 to 54.1%.3 The right time for surgery is still under
debate. The question is whether immediate aggressive
surgery provides better results than “delayed” surgery.
There are studies that conclude that the best strategy in
the treatment of the postinfarction VSD remains the
“delayed surgery,” if the hemodynamic status permits. But
this conclusion refers to a small group of patients who are
hemodynamically stable.2 Current guidelines suggest im-
mediate surgery, regardless of the patient’s clinical status,
to prevent a further hemodynamic deterioration and shunt
increase.4 However, two major factors render emergency
surgical repair unsuccessful: the necrotic borders of the
VSD are unsuitable for suturing and the cardiogenic shock
worsens due to the AMI.

Mechanical circulatory support devices as a “bridge” to
surgery offer several benefits to patients with post-AMI VSD.
First, it allowsmyocardial VSD tissue tomature. The theory is
to give the friable necrotic myocardium time to fibrosis
thereby allowing for an easier and more secure repair.
Second, it can prevent increased shunting with enlargement
of the VSD. Furthermore, continued support for 1 to 2 weeks
is desirable to hemodynamically stabilize patients with
severe refractory cardiogenic shock or pulmonary edema
before performing post-AMI VSD repair.

In our case, the patient had a pronounced multiorgan
failure secondary to cardiogenic shock. No right-to-left shunt
has been observed after Impella implantation. But the per-
cutaneous Impella 2.5 does not provide enough flow to
reverse severe refractory cardiogenic shock and the use of
the Impella requires frequent echocardiographic follow-up
to check the direction of flow, thereby avoiding flow

Fig. 1 Repair of VSD using a pericardial patch.
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inversion. So, we suggest the use of ECLS of preference,which
aims to stabilize the patient.

However, ECLS can cause complications such as hemoly-
sis, bleeding, systemic inflammation, and vascular problems
associated with the cannulation sites. Thus, careful consid-
eration is required to determine the optimal timing of
surgical interventions in patients with postinfarction VSD
with ECLS therapy.

Conclusion

In conclusion, the strategy of delayed surgery could repre-
sent a reasonable solution in selected patients with VSD
complicating AMI. Our experience suggests that early ECLS
implantation in patients with postinfarction VSD and car-
diogenic shockmight prevent irreversible multiorgan failure
by improved end-organ perfusion. Further studies with
larger patient populations are needed to best define the
role of this strategy.
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