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Abstract 

Background: Ventricular septal rupture (VSR) following acute myocardial infarction 

(AMI) is a dangerous condition. Surgical VSR closure is the definitive therapy, but 

there is controversy regarding the surgical timing and the bridging therapy between 

diagnosis and intervention. The objective of this study is to analyze the ideal time of 

surgical repair and to establish the contribution of mechanical circulatory support 

(MCS) devices on the prognosis. 

Methods: We designed an observational, retrospective, multicenter study, selecting all 

consecutive patients with post-AMI VSR between January 1, 2008 and December 31, 

2018, with non-exclusion criteria. The main objective of this study was to analyze the 

optimal timing for surgical repair of post-AMI VSR. Secondary endpoints were to 

determine which factors could influence mortality in the patients of the surgical group. 

Results: A total of 141 patients were included. We identified lower mortality rates with 

an odds ratio of 0.3 (0.1–0.9) in patients operated on from day 4 compared with the 

surgical mortality in the first 24 hours after VSR diagnosis. The use of MCS was more 

frequent in patients treated with surgery, particularly for intra-aortic balloon pump 

(IABP; 79.6% vs. 37.8%, p < 0.001), but also for veno-arterial extracorporeal 

membrane oxygenation (VA-ECMO; 18.2% vs. 6.4%, p = 0.134). Total mortality was 

91.5% for conservative management and 52.3% with surgical repair (p < 0.001).  

Conclusions: In our study, we observed that the lowest mortality rates in patients with 

surgical repair of post-AMI VSR were observed in patients operated on from day 4 after 

diagnosis of VSR, compared to earlier interventions. 

Key words: ventricular septal rupture, acute myocardial infarction, cardiogenic 

shock, mechanical complications, extracorporeal membrane oxygenation 
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Introduction  

Ventricular septal rupture (VSR) following an acute myocardial infarction 

(AMI) is a rare but extremely dangerous condition [1, 2]. Since the beginning of the 

percutaneous reperfusion era, the incidence of VSR has decreased to less than 1%. 

However, no significant change in mortality has been observed, remaining dramatically 

high, with rates between 38% and 88% in the first 30 days [3–5]. Furthermore, these 

mortality rates have not shown meaningful changes in recent studies [6–8]. In addition, 

the recent COVID-19 pandemic has led to delays in health care, which has resulted in 

an increase in the incidence of mechanical complications after a myocardial infarction, 

with high mortality rates [9].  

Ventricular septal rupture most frequently leads to a quick instauration of 

cardiogenic shock and multiorgan failure, making it difficult to analyze different 

treatment strategies, and no data from randomized trials are available [10]. Despite 

increased use of mechanical circulatory support (MCS) in recent years, there is still 

controversy on the timing, management of complications, and the optimal role of these 

devices in VSR patients [11].  

Moreover, although VSR closure is considered the definitive therapy for the 

majority of patients, the ideal surgical timing and the optimal bridging therapy between 

diagnosis and intervention still represent important gaps in knowledge in this difficult 

scenario [12–18]. Our group recently published a trend towards a decrease in mortality 

in the last years, without clarifying which factors correlated with better survival [14].  

Accordingly, we analyzed a large multicenter database to gain new insight on 

the adequate surgical timing as a definitive therapy and try to establish the contribution 

of MCS devices to the overall prognosis of VSR patients. 

 

Methods 

Study design, population, and data collection 



We performed an observational retrospective study, recruiting all consecutive 

patients with post-AMI VSR from 13 tertiary public centers in our country. The study 

was approved by institutional review boards, and we selected consecutive patients with 

post-AMI VSR between January 1, 2008 and December 31, 2018, from each local 

database with non-exclusion criteria. An invitation was sent to 13 tertiary hospitals in 

Spain with available organized reperfusion networks located in different geographical 

regions. In comparison to our previous analyses, we added 2 centers to our study group 

and 21 patients to obtain a more robust database [14].  

Participating hospitals had either on-site cardiac surgery or easy access to rapid 

transfer of patients with mechanical complications and access to electronic medical 

history, from which data of the event and follow-up were obtained. The diagnosis of 

VSR was obtained by Doppler echocardiography or cardiac catheterization. A database 

for analysis was created with the information available from the electronic registries and 

specific individual databases of the cardiovascular intensive care unit. The decision to 

undergo surgery, percutaneous closure, or conservative treatment was defined by each 

center or attending multidisciplinary team.  

 

Clinical endpoints 

The main objective of the present analysis was to explore the optimal timing for 

surgical repair of post-AMI VSR. We specifically observed in hospital and 1-year 

mortality of the patients included depending on the days between diagnosis and surgery.  

Secondary endpoints were to determine which factors could influence mortality, 

comparing the surgical repair group and the medical treatment group, and specifically in 

the patients of the surgical group.  

 

Statistical analysis 

Patient characteristics are summarized with continuous variables expressed as 

means (standard deviation), or median (interquartile range [IQR]) if with non-normal 

distribution, and categorical variables are presented as frequencies and percentages. 



As a first step, we performed a univariate analysis. We compared numerical data 

in both groups using the T-test for continuous normal distribution variables and the 

Wilcoxon test for those with a skewed distribution. Categorical dichotomous variables 

were compared using the χ2 test or Fisher’s exact test when appropriate. Categorical 

non-dichotomous variables were compared using the ANOVA test. Secondly, we 

performed multivariate analysis with logistic regression. On the multivariate analysis 

model, all statistically significant variables identified in univariate analysis were 

included. To avoid overestimating the survival rate in both groups, we excluded from 

our analysis patients who underwent cardiac transplant (1 patient in the surgical group 

and 5 in the conservative group, leaving a total of 135 patients for this analysis).  

To calculate the optimal time for surgery, the incidence of in-hospital mortality 

was analyzed for each waiting day of the total 89 patients undergoing surgical repair. 

After that, we divided the population into threegroups according to the time to surgery: 

a first group with early surgery (less than 24 h from diagnosis of the VSR) and two 

other groups including patients operated on day 1–3 and from day 4. A logistic 

regression was subsequently performed to compare each group with the early surgery 

group as referenced. 

 

Results  

Baseline characteristics 

A total of 141 patients were included in this period, of whom 89 underwent 

surgical repair. The baseline characteristics of both groups (surgery and conservative) 

are listed in Table 1. There were no important differences between patients undergoing 

surgery or not except for a significant difference in age, those in the surgery group being 

around 10 years younger (71.1 vs. 81.6, p < 0.001). Cardiovascular risk factors such as 

arterial hypertension, diabetes, obesity, or smoking were similar in both groups.  

The main characteristics of the AMI episode and the VSR are summarized in 

Table 2. We did not observe significant differences between the surgical and medical 

treatment, except in the use of diagnostic coronary angiography (90.9% vs. 65.2%, p = 

< 0.001) and in surgical revascularization with coronary artery bypass grafting (CABG, 

37.5% vs. 4.2%, p < 0.001). We did not find differences in the repair strategy between 



anterior or inferior AMI, or depending on the culprit lesion, with similar distribution of 

left anterior descending artery and right coronary artery in both groups. 

Revascularization therapy was more frequent in the surgical group.  

A high number of patients had different concomitant mechanical complications, 

such as free wall rupture (9.4% vs. 4.4%), papillary muscle rupture (2.3% vs. 2.2%), 

and left ventricular pseudoaneurysm (2.4% vs. 2.2%) with no significant differences 

between both groups. Apical VSR was more frequent (61.7%) than basal, representing 

72.1% of non-surgical cases. The median size of VSR by echocardiography was 1.5 cm 

(IQR 25–75: 1–2). Finally, we observed a delay between the VSR diagnosis and the 

AMI diagnosis of more than 24 hours in 26.7% (surgical group) to 35.2% (non-surgical) 

of the patients, and between symptom onset and the diagnosis of VSR in more than 24 

hours in 45.7% (surgical group) to 48.8% (non-surgical) of the patients, with no 

differences between the groups.  

 

Management and destination therapy 

Table 3 summarizes the data in the management of the patients and the strategy 

of repair of the VSR.  

The use of MCS was more frequent in the surgical group, particularly for intra-

aortic balloon pump (IABP; 79.6% vs. 37.8%, p < 0.001), but also for veno-arterial 

extracorporeal membrane oxygenation (VA-ECMO; 18.2% vs. 6.4%, p = 0.134) and 

other MCS (Centrimag Levitronix, 5.7% vs. 0%, p = 0.158). There was a higher rate of 

vascular complications (25.9% vs. 9.8%, p = 0.036) and blood transfusions (67.5% vs. 

14%, p < 0.001) in the surgical group. Renal replacement therapy was more frequent in 

the surgical group (29.6% vs. 12.8%, p = 0.044), as well as inotropic drugs and 

mechanical ventilation. These patients also had a more prolonged admission to the 

intensive care unit (24 vs. 3 days, p < 0.0001).  

Percutaneous closure was performed in 16 patients. In 5 patients the device was 

implanted as a bridge to surgery and in 11 as the definitive treatment. There were low 

success rates for percutaneous closure, without differences between both groups (40% 

vs. 54.6%, p = 0.59). We observed a trend to more device migration (0 vs. 21%) in the 



non-surgery group. Only one patient treated with percutaneous closure survived 

(mortality of 93.8%). 

Total mortality was significantly higher in the non-surgery groups, with rates of 

91.5% vs. 52.3% with surgical repair (54.6% at 1 year, p < 0.001).  

 

Hospital stay and mortality analysis of the surgical group 

Tables 4 and 5 show the results related to the timing of the surgical repair, 

focusing on the patients with surgical repair as a definitive treatment strategy.  

We observed a trend of lower mortality (in-hospital and one-year mortality) 

progressively from day zero of the VSR diagnosis, which reached its nadir on the fourth 

day, increasing again from this day. Figure 1 represents this low mortality window, 

situated from day 4, with mortality rates of 25% (day 4), 33.3% (day 5), and 45.9% (> 5 

days). 

In addition, we performed an analysis of mortality depending on the surgical 

timing (Table 5). When we compared the mortality of surgical repair in the first 24 

hours after diagnosis (65.5%), as referenced, we observed that patients treated surgically 

from day 4 (> 96 h) had significant lower mortality rates (37.4%), with an odds ratio 

(OR) of 0.3 (0.1–0.9), compared with the first 24 hours. We did not observe differences 

in these results depending on the MCS used. The rates of dehiscence of the surgical 

patch in these three groups were 24%, 28.1%, and 7.7% (first 24 h, 1–3 day, from day 4, 

respectively; p = 0.127). 

There were no significant differences in CABG use between survivors and non-

survivors. Use of MCS was similar, at around 30%, in both groups. Dehiscence of VSR 

repair was significantly associated with a higher mortality rate (11.6 vs. 31%, p = 0.005) 

as well as a trend for the need for reoperation, regardless of the cause (14% vs. 21.4%, p 

= 0.482). Cardiac transplant was used as rescue therapy in only one patient. 

 

Prognostic factors after surgical repair 

In Table 6 we present the data from the multivariate analysis of prognostic 

factors which increased mortality in the surgical group.  



Older age (OR 1.08 per year added, 1.003–1.176, p = 0.041), the need for 

dialysis (OR 4.43, 1.1–17.9, p = 0.036), and the presence of vascular complications (OR 

3.88, 1.02–14.64, p = 0.024) were independent markers of higher mortality in the 

surgical group. 

 

Discussion 

The results of this study suggest a lower mortality window for surgical repair, if 

performed from day 4 after VSR diagnosis. The use of MCS devices in our series varied 

from almost 80% for IABP to 18% for VA-ECMO, and appeared to be of utmost 

importance to support patients in the perioperative period, despite increasing vascular 

and overall bleeding complications [4, 19]. 

Post-AMI VSR is still a dreadful condition with high mortality rates. In our 

study, the one-year mortality after surgical repair was 54.6%. Despite these high-

mortality rates, surgical repair is the preferred definitive treatment for myocardial 

infarction-related VSR, which has to be considered, because mortality rates are higher 

than 90% in patients treated conservatively [4, 6, 7]. Some patients with huge defects or 

severe right or left ventricular dysfunction may be considered better candidates for a 

direct heart transplant procedure, but it is limited to specific age groups and donor 

availability. Percutaneous closure represents an interesting alternative for higher-risk 

surgical groups, or as a bail-out technique for surgical failure, but experience is limited 

to relatively small series [4, 8, 20]. Percutaneous closure had a disappointing mortality 

rate in our study (93.8%), but we have no further details on each specific procedure, and 

it might have been used in non-surgical candidates or in highly comorbid patients. 

Current European Society of Cardiology guidelines recommended that patients 

who respond well to aggressive heart failure treatment and are hemodynamically stable 

are good candidates for an elective delayed surgical repair due to the high mortality 

described in the first 24 hours of surgery [20]. Previous studies suggest the optimal 

timing for surgery, situated usually in the first week after the diagnosis of VSR. 

However, these findings are based on small sample studies with variable results [12, 16, 

18]. One of the strengths of this study is its multicenter design and a high sample of 

patients, which contributes to better clarification of the ideal time of intervention.  



Allowing time for definitive scarring of VSR borders theoretically facilitates 

surgical repair sutures [15]. Furthermore, introducing VA-ECMO in the context of 

cardiogenic shock can reduce cardiac work and myocardial oxygen consumption, and 

improve coronary blood flow, limiting infarct extension and buying time for the 

hibernating myocardium to recover [21]. However, prolonged support (with MCS 

systems) is associated with more vascular, thrombotic, and bleeding complications [22–

24]. We identified a low mortality window with significant differences in survival in 

patients operated following day 4 after the diagnosis of VSR. In this group the mortality 

was the lowest compared with the patients operated on in the first 3 days, with rates 

lower than 30%. After day 5, mortality increases but is still lower than the first 3 days. 

These data were comparable with the results of novel but smaller studies, previously 

mentioned, and represent an important period to plan the corrective surgery, and can 

facilitate the short-term use of MCS, avoiding complications related to long-term use of 

these therapies that can be related to differences in mortality from day 4, among other 

factors [25].  

Mechanical circulatory support is a fundamental tool to overcome the 

multiorgan consequences of cardiogenic shock, which assumes a critical point in 

survival [11, 15, 23, 26]. These therapies can also revert a situation of multiorgan 

failure, being useful in the most severe patients who are faced with greater surgical 

mortality [27, 28]. In our study, we observed differences in the use of MCS between 

surgical and medical treatment in all techniques (IABP, VA-ECMO, and Centrimag™). 

The greater availability and experience with IABP explains the preference over other 

devices, such as Impella in our series [14]. The frequent use of MCS and delayed 

surgery can be factors related with the increase in survival shown in our previous study 

[14].  

We also identified independent poor prognostic factors after surgery, which can 

complement and update others already known, such as shock situation before surgery, 

need for reintervention, duration of the surgery, prolonged cardiopulmonary bypass 

time, complex coronary lesions anatomy, or incomplete revascularization [29]. We also 

observed that older age (commonly associated with poor prognosis in cardiac surgery) 

and the necessity of substitutive renal therapy were relevant post-operative factors that 

contribute to a worse prognosis. These negative predictive variables were also 

previously described in other series [30, 31].  



We have additionally observed that patients who presented with vascular 

complications in the postoperative period had worse prognosis. This emergent factor is 

probably related with an increase in the use of MCS systems before or after surgery in 

hemodynamically unstable patients due to ventricular systolic dysfunction. 

Unfortunately, vascular access complications can lead to devastating consequences, 

primarily related to limb ischemia [32–34]. In these situations, it is important to develop 

coordinated protocols of meticulous limb examination by a qualified and 

multidisciplinary intensive care unit team. We observed a relatively low but significant 

incidence of vascular complications in our study (11.7%) compared with the data of 

recent reviews (around 20%) [35]. 

Limitations of the study 

This study has some limitations that should be mentioned. The observational and 

retrospective character of our research, which is supported by historical data from the 

collaborating centers, is a potential source of selection bias. However, all selected 

centers have prospective databases, which helped to minimize loss of relevant 

information. Despite the relatively small sample size, this is one of the largest post-AMI 

VSR series. Inherent to its retrospective design, the decision to perform invasive or 

conservative treatment was based on individual evaluation rather than a prespecified 

protocol. For the analysis, we do not differentiate cardiogenic shock in severity grades, 

before the surgical repair or the use of MCS, that it is relevant in the management of 

these patients. The information about the surgical repair technique was not available in 

our database. Finally, the contribution of only tertiary or reference centers in this 

database could limit extrapolation of prevalence or clinical manifestations of VSR to 

other settings. Despite this, we believe these details to have a limited impact in the 

analysis of our primary endpoint, and the present data should be taken into 

consideration in similar contexts. 

 

Conclusions 

Surgical repair of post-AMI VSR is still the main definitive treatment of this 

mechanical complication. In our study, we observed that there are differences in 

mortality depending on the days between the diagnosis of VSR and the surgical repair. 



We identified significantly lower mortality rates in patients operated from day 4 after 

diagnosis of VSR, compared to earlier interventions. 

Older age, the necessity of substitutive renal therapy, and the presence of 

vascular complications were independent negative prognostic factors for the success of 

the surgical repair.  
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Table 1. Baseline characteristics. 

Variable Surgery (n = 88) Conservative (n = 47) P 

Age [years]* 71.1 (65.1–76.7) 81.6 (77.5–83.9) < 0.001 

Female sex 34 (38.6%) 23 (48.9%) 0.248 

Arterial hypertension 52 (59.1%) 35 (74.5%) 0.075 

Diabetes 34 (38.6%) 15 (31.9%) 0.439 

BMI [kg/m2] 26.8; 3.8 27.1; 4.4 0.690 

BMI ≥ 30 15 (21.4%) 7 (25.0%) 0.702 

Smoker (past or current) 34 (38.6%) 16 (33.0%) 0.730 

GFR [mL/min] 54.8; 21.9 47.9; 21.6 0.090 

Previous STEMI 4 (4.6%) 1 (2.1%) 0.479 

Previous NSTEMI 2 (2.3%) 3 (6.4%) 0.228 

Previous PCI 4 (4.6%) 3 (6.4%) 0.646 
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Previous CABG 0 (0%) 2 (4.3%) 0.051 

Peripheral artery disease 5 (5.7%) 4 (8.7%) 0.508 

Previous stroke 3 (3.4%) 1 (2.2%) 0.690 

Charlson score* 4 (3–6) 5.5 (4–7) 0.015 

Euroscore II* 13.4 (7.6–25.9) 20.4 (9.9–33.7) 0.093 

*Non-normal distribution; BMI — body mass index; CABG — coronary artery bypass 

grafting; GFR — glomerular filtration rate; NSTEMI — non-ST-segment elevation 

myocardial infarction; PCI — percutaneous coronary intervention; STEMI — ST-segment 

elevation myocardial infarction 

 

 

Table 2. Characteristics of the myocardial infarction and ventricular septal rupture. 

Variable Surgery (n = 

88) 

Conservative (n 

= 47) 

P 

Anterior AMI 40 (45.5%) 27 (57.5%) 0.184 

Inferior AMI 47 (53.4%) 21 (44.7%) 0.334 

Coronarography 80 (90.9%) 30 (65.2%) < 0.001 

Culprit lesion: 

LMCA 

LAD 

CX 

RCA 

Diffuse disease 

No significant 

 

1 (1.3%) 

33 (42.3%) 

3 (3.9%) 

39 (50.0%) 

1 (1.3%) 

1 (1.3%) 

 

0 

13 (41.9%) 

0 

16 (51.6%) 

0 

2 (6.5%) 

 

 

 

0.407 

Dominant RCA 59 (78.7%) 22 (81.5%) 0.613 

Revascularization 61 (69.3%) 23 (48.9%) 0.020 

CABG 33 (37.5%) 2 (4.2%) < 0.001 

PCI 39 (44.3%) 22 (50.0%) 0.537 

LVEF post-AMI 44.3; 11.0 42.7; 11.4 0.429 



Mechanical complication associated: 

Free wall rupture 

Papillary muscle rupture 

Pseudoaneurysm 

 

8 (9.4%) 

2 (2.4%) 

2 (2.4%) 

 

2 (4.4%) 

1 (2.2%) 

1 (2.2%) 

 

0.320 

0.925 

0.925 

Apical VSR 53 (61.6%) 31 (72.1%) 0.240 

Basal VSR 37 (43.0%) 13 (31.0%) 0.189 

VSR size [cm]* 1.5 (1–2) 1.5 (1–1.7) 0.717 

Patients with VSR diagnosis > 1 day after 

AMI diagnosis 

31 (35.2%) 12 (26.7%) 0.318 

Patients with VSR diagnosis > 1 day after 

onset of symptoms 

42 (48.8%) 21 (45.7%) 0.727 

*Non-normal distribution. The data are expressed as mean ± standard deviation and 

median [interquartile range]; AMI — acute myocardial infarction; CX — circumflex 

artery; LAD — left anterior descending artery; LMCA — left main coronary artery; LVEF 

— left ventricular ejection fraction; RCA — right coronary artery; VSR — ventricular 

septal rupture; CABG — coronary artery bypass grafting; PCI — percutaneous coronary 

intervention  

 

 

Table 3. In-hospital management of ventricular septal rupture. 

Variable Surgery (n = 88) Conservative 

(n = 47) 

P 

IABP 70 (79.6%) 17 (37.8%) < 0.001 

VA-ECMO 16 (18.2%) 3 (6.4%) 0.060 

Other MCS (Centrimag) 5 (5.7%) 0 (0%) 0.096 

Vascular complication: 

Bleeding 

Transfusion 

Vascular surgery 

22 (25.9%) 

17 (20.2%) 

14 (16.7%) 

9 (11.7%) 

4 (9.8%) 

4 (9.5%) 

3 (7.0%) 

0 (0%) 

0.036 

0.128 

0.129 

0.035 

Transfusion needed (global) 56 (67.5%) 6 (14.0%) < 0.001 

Substitutive renal therapy 24 (29.6%) 5 (12.8%) 0.044 



otropic drugs 71 (88.8%) 26 (66.7%) 0.004 

Mechanical ventilation 69 (85.2%) 13 (34.2%) < 0.001 

Days of mechanical ventilation* 5 (2–12) 4 (3–7) 0.0001 

 

Prognosis and hospital stay 

ICU days (total) 24 (11–41) 3 (2–11) 0.0001 

Stroke  3 (3.7%) 0 (0%) 0.249 

Reinfarction 0 0 – 

In-hospital mortality 46 (52.3%) 43 (91.5%) < 0.001 

One-year mortality 48 (54.6%) 43 (91.5%) < 0.001 

*Non-normal distribution. The data are expressed as mean ± standard deviation and median 

[interquartile range]; IABP — intra-aortic balloon pump; ICU — intensive care unit; MCS 

— mechanical circulatory support; PCI — percutaneous coronary intervention; VA-ECMO 

— veno-arterial extracorporeal membrane oxygenation; VSR — ventricular septal rupture  

 

 

Table 4. Surgical management. 

 In-hospital mortality 1-year mortality 

Variable Survival (n 

= 43) 

Death (n = 

46) 

Variable Survival 

(n = 41) 

Death (n = 

48) 

P 

Other definitive and bridge therapies 

Percutaneous repair 5 (5.7%) 11 (23.4%) 0.002 

Successful percutaneous repair 2 (40.0%) 6 (54.6%) 0.590 

PCI associated to percutaneous 

repair 

3 (7.7%) 7 (31.8%) 0.015 

Closure device migration 0 (0%) 3 (23.1%) 0.121 



Days between VSR 

diagnosis and surgical 

repair 

0 days (n = 29) 

1 days (n = 19) 

2 days (n = 10) 

3 days (n = 3) 

4 days (n = 4) 

5 days (n = 6) 

> 5 days (n = 24) 

 

 

 

10 (34.4%) 

9 (47.4%) 

5 (50%) 

1 (33.3%) 

3 (75%) 

4 (66.6%) 

13 (54.1%) 

 

 

 

19 (65.6%) 

10 (52.6%) 

5 (50%) 

2 (66.6%) 

1 (25%) 

2 (33.3%) 

11 (45.9%) 

 

 

 

 

 

 

 

 

 

0.502 

 

 

 

10 (34.4%) 

9 (47.4%) 

3 (30%) 

1 (33.3%) 

3 (75%) 

4 (66.6%) 

13 (54.1%) 

 

 

 

19 (65.6%) 

10 (52.6%) 

7 (70%) 

2 (66.6%) 

1 (25%) 

2 (33.3%) 

11 (45.9%) 

 

 

 

 

 

 

 

 

 

0.352 

Days to repair 2.5 (1–6) 1 (0–5) 0.156 3.5 (1–6) 1 (0–5) 0.155 

Associated CABG 9 (25.0%) 13 (30.2%) 0.605 8 (23.5%) 14 (31.1%) 0.457 

MCS after surgery 13 (30.2%) 14 (31.1%) 0.929 12 (29.3%) 15 (31.9%) 0.788 

Dehiscence 5 (11.6%) 13 (31.0%) 0.029 5 (12.2%) 13 (29.6%) 0.050 

Surgical 

reintervention 

6 (14.0%) 9 (21.4%) 0.366 6 (14.6%) 9 (20.5%) 0.482 

CABG — coronary artery bypass grafting; MCS — mechanical circulatory support; 

VSR — ventricular septal rupture 

 

 

Table 5. Surgical timing and its relation to in-hospital mortality. 

Surgical timing and in-hospital mortality 

Group Survivors Death Odds ratio P 

First 24 hours (n = 29) 10 (34.5%) 19 (65.5%) Reference Reference 

Day 1 to 3 (n = 32) 15 (46.9%) 17 (53.1%) 0.6 (0.2–1.7) 0.327 

From day 4 (n = 27) 17 (62.6%) 15 (37.4%) 0.3 (0.1–0.9) 0.036 

 

 

Table 6. Multivariate analysis for total mortality in the surgical group. 

Variable Results from multivariate analysis 



 
Odds ratio P 

Age (+1 year) 1.08 (1.003–1.176) 0.041 

Substitutive renal therapy 4.43 (1.1–17.9) 0.036 

Vascular complication 3.88 (1.02–14.64) 0.024 

 

 

Figure 1. Surgical timing and mortality. 
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