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Editorial

Ventricular septal defect (VSD) following acute myocardial 
infarction (AMI) is associated with very high mortality 
regardless of the treatment approach. Depending on the 
extent of infarction and size of the septal rupture, left-to-
right shunting increases pulmonary blood flow, systemic 
blood flow is decreased, and cardiac function is severely 
compromised. Conservative medical therapy has dismal 
results, with a mortality rate nearing 90%, while the overall 
rate for patients undergoing surgical repair is 43%, with 
these patients having the worst outcomes of all cardiac 
surgical procedures (1,2). Experience with percutaneous 
transcatheter closure of post-AMI VSD is limited to 
small case series, with reports of mortality as high as 65% 
(3,4). In cases of small VSD with stable hemodynamics, 
percutaneous closure is a suitable treatment option. 

An absence of large clinical trials or registry data means 
the optimal approach and timing of treatment remains 
controversial. In hemodynamically stable patients, there is 
equipoise for delayed surgical repair or percutaneous device 
placement to allow for collagen replacement of necrotic 
myocytes and strengthening of friable tissue that is needed 
for device anchoring or suture line strength. Stable patients 
without organ failure may be carefully monitored and 
safely undergo delayed closure. In the overall population 
undergoing surgical VSD repair, there is a significant 
survival advantage in delaying surgery for at least seven 
days (1). However, during the waiting period, the risk is 
high for developing cardiogenic shock or expansion of the 
VSD to the point of being inoperable (5). 

Early development of cardiogenic shock following 

AMI/VSD is common and the mortality rate approaches 
90% (6). Early coronary reperfusion and mechanical 
circulatory support (MCS) may stabilize hemodynamics, 
minimize shunting, help preserve organ function, and limit 
VSD expansion. A staged approach in treating patients 
with post-AMI VSD who also present with cardiogenic 
shock and pulmonary edema may improve outcomes 
in select patients (5) MCS with a percutaneous device 
that directly unloads the left ventricle is necessary to 
decrease left-to-right shunting and myocardial wall stress. 
If coronary revascularization is required, percutaneous 
coronary stent placement should be performed after MCS 
is initiated. Stabilized patients may be extubated, and 
inotropic medications are reduced while the infarcted area 
stabilizes. After approximately one week, transthoracic or 
transesophageal echocardiography is used to reassess the size 
and location of the VSD. If the VSD diameter is ≤2.5 cm,  
adequate septal margin exists for device anchoring with 
adequately thick myocardial free wall, the position of 
the VSD is central rather than apical, and there is no 
proximity to the aortic valve, percutaneous closure is the 
preferred choice of treatment. If percutaneous coronary 
revascularization or VSD repair is not feasible, surgical 
repair and coronary artery bypass should be performed. 

Patients with severe refractory cardiogenic shock 
and biventricular failure may require durable MCS or 
heart transplantation (7). Although the implantable left 
ventricular assist device (LVAD) has been successfully used 
as a bridge to transplant in patients with post-AMI VSD (8), 
placement of the LVAD inflow conduit may be very difficult 
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if the apical myocardium is extensively necrotic. Inflow 
placement through friable apical myocardium may result 
in catastrophic bleeding complications. In cases of severe 
valvular insufficiency, LVAD function may be compromised 
and device support may be inadequate. The total artificial 
heart (TAH) may be a suitable treatment option for select 
patients following AMI/VSD with refractory cardiogenic 
shock. These TAH candidates have a very low probability 
of success with surgical repair and percutaneous closure, 
yet they are suitable for heart transplantation. TAH 
implantation may be indicated for patients who are not 
responding to percutaneous mechanical support and are not 
candidates for surgical repair or percutaneous closure due to 
size and location of the VSD or who have other structural 
complications.

Post-AMI VSD with severe refractory cardiogenic shock 
is uncommon yet is a very challenging clinical scenario. 
Reports are scarce on the clinical use of the biventricular 
assist device or TAH, but have been demonstrated to have 
a positive outcome (7,9,10). Early TAH implantation can 
obviate the structural heart complications that lead to severe 
refractory cardiogenic shock and death. In patients with 
preserved neurologic and end-organ function, the TAH, as 
a bridge to heart transplant, offers the possibility of long-
term survival following this devastating problem.
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