
Transcatheter  closure of post myocardial Infarction ventricular 
septal rupture with the Amplatzer Septal occluder

Introduction
Ventricular septal rupture (VSR) is an uncommon but 

potentially fatal complication of acute myocardial infarction (AMI)1. 
Historically the incidence of VSR was about 1–2% but recent data 
suggest that it complicates 0.17–0.31% of AMI2.

Guidelines of the American College of Cardiology and American 
Heart Association recommends immediate surgical correction 
regardless of the patient’s haemodynamic status3. Despite modern 
surgical techniques, specialized cardiac anesthesia and myocardial 
protection during cardiac surgery, surgical outcomes remain poor 
and mortality is high1,4,5. In recent years, transcatheter closure of 
VSR has been proposed as an alternative to surgical repair as it is 
less invasive and might allow for immediate complete VSD closure 
allowing initial hemodynamic stabilization6.
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Herein, we report a case of a 60-year-old male with post 
infarction VSR who was treated with percutaneous closure using an 
Amplatzer septal occluder device. 

Case Report
A 60-year-old diabetic male was referred to our hospital with the 

diagnosis of acute extensive anterior wall ST elevation myocardial 
infarction and VSR. He had chest pain three days before presentation 
to our hospital. Due to late presentation at the local hospital he was 
not given the reperfusion therapy.

Electrocardiography (ECG) showed right bundle branch block 
with ST-segment elevation in the precordial leads consistent with 
acute extensive anterior wall ST elevation myocardial infarction as 
shown in Figure 1.
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Figure 1: ECG at presentation

At presentation patient’s blood pressure was 100/60 mm Hg and 
pulse was 100 beats per minute. Precordial examination revealed 
a pansystolic murmur at the left sternal border. Echocardiography 
showed akinetic apical and anterior segments, with moderately 
impaired left ventricular function (LVEF=35%) and a 15 mm Apical 
VSR as shown in Figure 2.

Figure 2: Apical VSR of 15mm.

After an informed consent, patient was taken to cardiac 
catheterization laboratory for transcatheter closure of VSR. The 
procedure was performed under transthoracic echocardiography and 
fluoroscopy guidance under local anesthesia. The right femoral artery 
and right internal jugular vein were accessed and 3000U heparin was 
immediately given. A left ventriculography was performed in left 
anterior oblique 60°and cranial 30°angulation with 6 French Pigtail 
catheter which showed 15mm VSR as shown in Fig 3.
 

Figure 3: LV angiogram in LAO 60° Cranial 30°

The VSR was crossed in a retrograde fashion from the left 
ventricle using Judkins right catheter and an exchange length 
floppy terumo guidewire. The wire was advanced into the inferior 
vena cava and was then snared with gooseneck snare to establish 
an arteriovenous circuit through right internal jugular vein. An 
appropriate size dilator and long sheath was advanced into the left 
ventricle through the arteriovenous circuit and positioned in the left 
ventricle. A 30 mm Amplatzer® septal Occluder (AGA Medical, 
Plymouth, Minnesota) was screwed on the delivery cable and was 
passed through the delivery sheath. The distal disc was deployed in 
left ventricle and the whole system was withdrawn. The proximal 
disc was unsheathed in the right ventricle after confirming that the 
left ventricular disc was in the correct position as shown in figure 4 
and 5.

 
Figure 4: Echocardiogram with device

 
Figure 5: Amplatzer septal occluder with delivery cable.

Left ventriculography done after device deployment showed 
persistent mild left to right shunt. After completion of procedure 
patient was transferred to coronary care unit. The patient’s 
hemodynamics remained stable for 4 hours after the procedure. 
However, 4 hours after procedure patient developed hypotension. He 
was started on ionotropic support. Transthoracic echocardiography 
was done to confirm the position of device, which showed the 
device in situ correctly positioned across the VSR. Other possible 
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complications including retroperitoneal hematoma was sought for 
but there were no such complications. Six hours after the procedure 
patient developed cardiac arrest, and died despite advanced 
resuscitation maneuvers. Transthoracic echocardiography was done 
to confirm the position of device.

Discussion
Guidelines suggest that early surgical repair is the definitive 

option for post-infarction VSR. The mortality of surgical intervention 
within 24 hours of AMI is over sixty percent. In contrast, the 
untreated ventricular septal rupture has a mortality of 40% to 80%7. 
Due to the significant perioperative risk8,9, many surgeons prefer 
to delay surgical VSD repair at least by two weeks to allow initial 
healing, firmer anchoring of suture and better support for patch 
material10. Outcomes in 2876 VSR patients from the Society of 
Thoracic Surgeons National Database who managed surgically were 
reported by Arnaoutakis et al4. They stated that operative mortality 
was 54.1% (1077/1990) if repair was ≤7 days from MI, and 18.4% 
(158/856) if >7 days from MI and they concluded that VSR remains 
a devastating complication after MI. Common practice is to delay 
surgery and many of these patients are not treated11.

Percutaneous closure of post-infarct VSR was first reported 
in 1980s. Since then improvement in device technology has 
been achieved12. The transcatheter approach to close post-infarct 
VSR is reserved to high-surgical-risk patients, in cardiogenic 
shock, failed surgery, or VSR with difficult site to allow surgical 
closure13. Percutaneous closure results in favorable short and long-
term outcomes for VSR patients14. In recent years, transcatheter 
closure of post-infarction VSR has become good alternative to 
surgical repair and even to the conservative approach. Advantage 
of transcatheter approach is a less invasive option which allows 
for immediate complete defect closure and also aids in initial 
hemodynamic stabilization6. However, experience in percutaneous 
closure of postinfarction VSR is very limited and restricted to highly 
selective patients8,9.  Survival rates following surgical closure in this 
context are equally disappointing15. In the series by Thiele et al., 
30-day mortality following surgical closure was significantly high. 
Mortality was very high among those patients who presented with 
shock versus without shock (88 vs. 38%)16.

In our case, as patients was not given the reperfusion therapy, he 
was at high risk for the development of VSR. Once VSR developed, 
early transcatheter closure of VSR was successfully performed 
within 2 weeks of development of VSR. Data shows that the 
mortality associated with delayed percutaneous closure (≥2 weeks 
after VSR detection) is 6.1–10.0% 17,18 while mortality after early 
closure (< 2 weeks after VSR occurrence) is as high as 66%14,16. 
However in a large number of patients, it is not possible to delay the 
closure as they are at very high risk of developing severe heart failure 
and organ dysfunction15,19. Hence, in our case despite patient was 
hemodynamically stable at the time of presentation, we did not delay 
the transcatheter closure of VSR. In our case coronary intervention 
was not performed along with VSR closure. This strategy is 
supported in other case report too. It is thought that coronary lesion 
should be addressed on later date for better results and primary focus 
should be on correction of mechanical complication20.

In our case patient remained hemodynamically stable for four 
hours. But patient died after six hours of device implantation. The 
death could be due to natural cause after acute MI. It is suggested 
that even those patients who underwent a successful device closure 
of the VSR often succumb to antecedent causes. The post VSR 
closure course in the intensive coronary care unit is often stormy 
and requires careful monitoring to detect complications early and 
manage them appropriately20. Transcatheter device closure of VSR 
has a high technical success rate with a relatively low complication 
rate; however, it is associated with high in-hospital mortality rates 
when performed in the early phase21.

Procedural success of this case is a great learning and will 
aid to undertake such procedure in other cases of post myocardial 
infarction VSR in future.  

Conclusion
Ventricular septal rupture is a lethal complication of acute 

myocardial infarction. Transcatheter closure of ventricular septal 
rupture is a reasonable therapeutic option for post myocardial 
infarction ventricular septal rupture.
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