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ABSTRACT 
 

Objective: Ventricular Septal Rupture (VSR) following Acute Myocardial Infarction (AMI) is a fatal 
mechanical complication with high incidence of mortality. The aim of this study is to explore the 
clinical outcomes and to identify the factors related to early mortality in patients with VSR after AMI. 
Materials and Methods: This was a retrospective study and we collected clinical data of 21 adult 
patients with VSR following AMI from April 2012 and October 2020 who got admitted at our tertiary 
care centre. The patients were classified into two groups. The first group consisted of patients who 
died within two weeks from the diagnosis of VSR following AMI and the second group comprised of 
patients who survived more than two weeks after VSR.  
Results: A total of 21 patients (mean age of 66.19±9.47 years) were enrolled in this study. The 
most common MI was Anterior MI (71.4%) and the location of VSR was predominantly in the 
anterior and apical septum (76.2%). The overall early mortality was 85.9% (n=18). 80.95% (n=17) 
of patients died within two weeks of diagnosis of AMI. Of the 4 patients who survived more than two 
weeks, three patients survived. The operative mortality in our study was 47%.  
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Conclusion: The prognosis for VSR in AMI remains poor. Renal failure is accompanied with high 
rate of early mortality in patients with VSR complicating AMI. History of smoking is associated with 
poor outcome. 
 

 
Keywords: Ventricular septal rupture; acute myocardial infarction; mortality; surgical repair. 
 

ABBREVIATIONS 
 
VSR : Ventricular Septal Rupture  
AMI : Acute Myocardial Infarction 
 

1. INTRODUCTION 
 
Ventricular Septal Rupture (VSR) is an 
exceedingly rare complication following Acute 
Myocardial Infarction (AMI) associated with high 
mortality [1-4]. Before the introduction of 
thrombolytic therapy, the occurrence of VSR was 
around 1-3% and the mortality was high as 90% 
in medically managed patients compared to 45% 
in surgically treated patients [2,4-5]. After the 
advent of thrombolytic therapy, the occurrence of 
VSR was reported to be 0.31% [1]. With the 
introduction of primary Percutaneous Coronary 
Intervention (PCI), the incidence of VSR reduced 
to 0.23-0.71% [6-8]. Despite the recent 
reperfusion therapies, the management of VSR 
in AMI patients still remains a challenge. The 
GUSTO-I (The Global Use of Strategies to Open 
Occluded Coronary Arteries) trial and the 
SHOCK (Should We Emergently Revascularize 
Occluded Coronaries for Cardiogenic Shock) 
registry for in-hospital death have reported that 
the mortality rate for VSR in AMI patients 
remains elevated [1,9].  
 
Surgical repair may be required urgently, but 
there is no consensus on the optimal timing for 
surgery [10]. Early surgery is associated with a 
high mortality rate, reported as 20–40%, and a 
high risk of recurrent ventricular rupture, while 
delayed surgery allows easier septal repair in 
scarring tissue but carries the risk of rupture 
extension and death while waiting for surgery. 
For this reason, early surgery should be 
performed in all patients with severe heart failure 
that does not respond rapidly to aggressive 
therapy, but delayed elective surgical repair may 
be considered in patients who respond well to 
aggressive heart failure therapy. Percutaneous 
closure of the defect with appropriately designed 
devices may soon become an alternative to 
surgery [11]. 
 

Studies have demonstrated better outcomes with 
the utilization of transcatheter closure of VSR, 

however mortality remains high especially in 
patients with Cardiogenic shock [11-14]. 
Available data suggest that use of surgical 
modality had significantly beneficial outcomes, 
however operative mortality remains high with 
deteriorated hemodynamic status [25-17]. 
Nevertheless, published data revealed likelihood 
of residual shunts flowing the concomitant use of 
transcatheter device closure [11,18-19]. 
Furthermore, a residual shunt of upto 40% was 
reported post device closure and eventually 
requiring surgical closure [20]. However 
published data on the time frame for closure of 
VSR following MI is limited. It is concerning that 
the mortality associated with VSR complicating 
AMI remains unchanged over the past two 
decades despite newer treatment modalities [21]. 
The aim of this study is to explore the patient’s 
clinical profile and to study the factors associated 
with mortality of patients with VSR following AMI. 
 

2. MATERIALS AND METHODS 
 
2.1 Study Population and Study Design 
 
This was a retrospective study and we collected 
clinical data of 35 adult patients with VSR 
following AMI from April 2012 and February 
2020. In this study, we included 21 patients with 
post MI VSR who primarily got admitted in our 
tertiary care centre and also patients who were 
referred from other hospitals. We excluded 
patients associated with any Congenital Heart 
Disease and we did not enrol patients who died 
at the initial presentation. Demographic details, 
past medical history, LVEF, location/size of VSR, 
use of IABP, details of medical treatment and 
surgical details were collected. The patients were 
categorized into two groups. The first group 
comprised of patients on early phase survivors 
(survived more than two weeks from the 
diagnosis of VSR) and the second group 
consisted of patients who died within two weeks 
of diagnosis of VSR following AMI. The decision 
on surgery was decided by the cardiac team. As 
per our hospital protocol patients who respond to 
aggressive medical treatment ( including IABP) 
are kept on aggressive medical treatment and 
later planned for surgery, but those patients who 
does not respond to medical treatment are 
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planned for emergency surgery after explaining 
the grave prognosis and taking the consent from 
the family. AMI definition was made in 
concordance with the definition of myocardial 
infarction from the Fourth Universal Definition of 
Myocardial Infarction. Patients in the survival 
group were followed up by telephonic calls or 
during clinical visit. 
 

2.2 Statistical Analysis 
 
All data were entered in Microsoft Excel and 
analysis was performed using SPSS version 22 
(Statistical Package for Social Sciences, 
Chicago, IL, USA). The quantitative variables 
were describes as frequency and percentages 
and were analyzed using Chi-square test or 
Fischer’s exact test. Qualitative variables were 
summarized as mean standard deviation and 
difference in mean was analyzed using Student t-
test. Univariate and multivariate logistic 
regression tests were performed to determine the 
factors for mortality among the patients. 
 

3. RESULTS 
 
3.1 Incidence 
 
From 2012 to 2020, 10,184 patients with AMI 
presented at our centre. Among them, 35 
(0.34%) patients had AMI complicated with VSR. 
 

3.2 Patient Characteristics 
 
The patients’ baseline characteristics are 
presented in Table 1. In our study, the average 
age of patients were 66.19±9.47 years old (from 
45 to 78 years) and men contributed to 71.42% 
of the study population. Most of the patients had 
one or combined co-morbidities of which 

diabetes (52.4%) was the most common followed 
by hypertension (28.6%). A higher proportion of 
patients had Anterior MI (71.4%) in this study. 
Similarly Anterior/apical septum (76.2%) was the 
most common location of VSR whereas the 
inferior/posterior septal VSR was found among 
28.6% the patients. Not all the patients were 
treated with thrombolytic therapy or PCI and 
Coronary artery revascularization surgery. The 
mean duration from the onset of angina to 
presentation at our tertiary care centre was 
1.07±0.917 days and Fig. 1 illustrates the days 
taken to reach hospital for diagnosis and 
treatment of Acute Myocardial Infarction. Majority 
of patients (57.1%) required IABP support. 
 
Table 1. Baseline characteristics of patients 

with VSR following AMI 
 

Characteristics Mean±SD or 
N(%) 

Age (years) 66.19±9.47 
Sex Male 15(71.4) 
 Female 6(28.6) 
Diabetes Mellitus 11(52.4) 
Hypertension 6(28.6) 
History of Angina 20(95.2) 
History of Smoking 
(Current/Prior) 

20(95.2) 

Renal Failure 
(Acute/Chronic) 

14(66.7) 

MI Location Anterior MI 15(71.4) 
 Non Anterior MI 6(28.6) 
IABP 12(57.1) 
LVEF (%) 43.48±9.53 
VSR size(mm) 12.97±4.97 
VSR Location 
Anterior/Apical 

16(76.2) 

 Inferior/Posterior 5(23.8) 
Concomitant CABG 
surgery 

7(33.3) 

 

 
 

Fig. 1. Time taken from the onset of angina to hospital presentation for diagnosis of Acute 
Myocardial Infarction 
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3.3 Clinical Outcome 
 
In our study, we observed that there was no 
difference in age in both the groups (Table 2). All 
the patients who had VSR following AMI and 
died within < 2 weeks presented with angina 
(p=0.035) and had greater size of VSR when 
compared to the survivor group. All the patients 
in the non-survivor group had either past or 
present history of smoking (p=0.035). Majority of 
patients (76.4%) had history of renal failure 
(either acute or chronic) in the preoperative 
period among the non-survivor group (p=0.049) 
while 50% of patients had renal failure in the 
survivor group. Use of IABP was observed in 
both the groups. 
 
Anterior MI territory was the most commonly 
involved territory among both the groups but 
there was no statistical significance present. In 
this study, the survivor group had a smaller VSR 
defect size and a slightly higher LVEF, 
nevertheless there was no statistical significance. 
Of the four patients who survived more than two 
weeks period, two patients underwent CABG and 
VSR repair, one patient underwent VSR repair 
whereas one did not undergo immediate surgery 
or percutaneous intervention for VSR due to 
deranged renal parameters. However, one 
patient who underwent CABG and VSR repair 
died on the 15th day from the day of diagnosis of 
AMI. The other three patients were discharged 
and followed up. Due to small study sample size, 
multivariate logistic regression did not yield any 
results. 
 

4. DISCUSSION 
 
VSR following Acute Myocardial Infarction is a 
serious complication. In our study, we have 
observed the incidence of VSR post AMI to be 
0.34%, similar to the reports from the GUSTO I 
trial [1]. The overall in-hospital mortality was 
85.7%, similar to study conducted by Menon et 
al. [9] Our study revealed that 80.95% of patients 
died within two weeks of diagnosis of AMI and 
VSR despite aggressive medical 
management/surgical intervention and/or IABP 
support. The operative mortality in our study was 
47% and this was in concordance with previous 
studies [16,22–24]. Study done by Fishbein et al 
revealed that connective tissue proliferation was 
not present until third week post infarction [25]. 
Moreover, it would not be ideal to wait for three 
weeks for surgery due to complications such as 
Congestive heart failure and multi organ failure. 
The mortality with medical management for VSR 
in AMI is higher than the mortality from surgical 
treatment. 
 

In this study, 47.6% (n=10) of patients did not 
undergo surgery or percutaneous intervention 
due to hemodynamic instability, unsuitable 
anatomy and deranged renal parameters. There 
were managed medically and hemodynamic 
unstable patients were planned for surgery after 
stabilization with circulatory support. Among the 
10 patients, one patient was discharged and the 
remaining nine patients succumbed to death. 
The ideal therapeutic management and timing for 
VSR repair still remains controversial. 

Table 2. Comparison of patients profile between early phase non-survivor and early phase 
survivor group 

 

Parameters Early phase non-survivor (n=17)  Early phase survivor (n=4)  p Value 

Age (years) 66.24±9.3 66±11.69 .966 
Male sex 13(76.47) 2(50) .292 
Diabetes Mellitus 8(47) 3(75) .314 
Hypertension 5(29.4) 1(25) .861 
History of Angina  17(100) 3(75) .035 
History of 
Smoking 

17(100) 3(75) .035 

Renal Failure 13(76.47) 1(25) .049 
MI Classification   .861 
Anterior MI 12(70.5) 3(75)  
Non Anterior MI 5(29.4) 1(25)  
IABP 10(58.8) 2(50) .748 
LVEF (%) 43.06±10 45.25±7.6 .690 
VSR size(mm) 13.85±4.8 9.2±4.1 .096 
Concomitant 
CABG surgery 

5(29.4) 2(50) .432 

Data are presented as n(%) or mean±(sd). CAD, Coronary Artery Disease; LVEF, Left Ventricular Ejection 
Fraction; IABP, Intra Aortic Balloon Pump; VSR, Ventricular Septal Rupture 
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Fig. 2. Flow chart of Patient’s characteristic with details on treatment: number of patient: 
thrombolysis, PCI and surgery, and outcome 

 
In a previous study [26] presence of angina was 
found to be higher in acute phase survivor of 
VSR following AMI. However, in our study 
revealed that 95.2% (n=20) of patients had 
presented with history of angina with higher 
predominance in the non-survivor group had 
angina. Similarly, 95.2% (n=20) patients had 
history of smoking (either past or present) and 
majority of them belonged to the non-survivor 
group. Studies have demonstrated that smoking 
had been linked to poor outcome with Coronary 
Artery Disease [27-28]. 
 

5. CONCLUSION 
 
The mortality for VSR following AMI was as high 
as 52.9% on medical management and the 

operative mortality was 47% despite surgical 
intervention. The overall prognosis for VSR in 
AMI remains poor. Advanced surgical techniques 
over the recent years have resulted in improved 
prognosis. Renal failure in the preoperative 
period predominantly associated with early 
mortality in patients with VSR complicating AMI. 
Our study also revealed that smoking as an 
important factor associated with poor prognosis 
in patients having AMI complicated with VSR. 
 

LIMITATION 
 
Our study had many limitations. This is a 
retrospective and a single centre study. Due to 
relatively infrequent incidence of VSR following 
AMI, the study population size was small t detect 
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any statistical significance and could have also 
restricted the number of statistically significant 
variables. 
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