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ABSTRACT

Background

Postcardiotomy right ventricular (RV) failure is a well-known clinical phenomenon, 

which is associated with an adverse prognosis. Nevertheless, limited data are 

available on its predictors. The EuroSCORE is an established risk-prediction model 

for mortality and in-hospital complications after cardiac surgery. The purpose of 

our study was to investigate the predictive value of EuroSCORE-derived parameters 

for the development of postcardiotomy RV failure. 

Methods 

A total of 1929 adult patients underwent cardiac surgery at our institution from 

2007 through 2009. Data on RV function and EuroSCORE parameters were 

obtained through chart review. Right ventricular failure was defined as a tricuspid 

annular plane systolic excursion (TAPSE) of ≤14 mm on echocardiography in 

patients with a complicated postoperative course.

Results

Right ventricular failure occurred in 89/1929 (4.6%) patients. In 1898 patients, 

EuroSCORE parameters were available for analysis. Independent predictors for 

the development of RV failure included age >75, extracardiac arteriopathy, left 

ventricular dysfunction, a critical preoperative state, creatinin level of >200 µmol, 

a recent myocardial infarction, other than isolated coronary artery bypass grafting 

and pulmonary hypertension. From these parameters, we constructed a simple 

risk score for the preoperative prediction of development of postcardiotomy RV 

failure. The area under the receiver-operating-characteristic curve was 0.81 (95% 

CI 0.77-0.86).

Conclusion

Postcardiotomy RV failure occurred in 4.6% of patients in a single-center cohort 

of patients undergoing cardiac surgery. We developed a simple risk score based 

on EuroSCORE-derived parameters to enable the preoperative identification of 

patients at low, medium and high risk for developing postcardiotomy RV failure. 
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INTRODUCTION

Right ventricular (RV) dysfunction after cardiac surgery is a well-known clinical 

phenomenon. A transient decrease in RV function has been described by previous 

investigators in the setting of coronary artery bypass grafting (CABG)1–5 and aortic 

valve replacement6. However, the development of acute severe treatment-refractory RV 

failure is rare, with an incidence ranging from 0.1% in general cardiac surgery7,8 through 

20-30% in patients undergoing left ventricular assist device (LVAD) implantation8. Acute 

severe RV failure after cardiac surgery carries a highly adverse prognosis, with in-hospital 

mortality rates around 40%9,10. Nevertheless, data on the occurrence of less severe RV 

dysfunction that is associated with a complicated postoperative course are scarce. RV 

dysfunction has been associated with an adverse prognosis in several settings, including 

chronic heart failure11 and ST-elevation myocardial infarction (STEMI) with12 and without 

cardiogenic shock13. In addition, preoperative RV dysfunction has been demonstrated 

to be a predictor of an adverse prognosis in cardiac surgery14. The general risk for short- 

and long-term mortality in cardiac surgery, as well as the risk for developing in-hospital 

complications, can be adequately predicted using the EuroSCORE15,16. However, limited 

data are available with regard to risk factors for developing postoperative RV dysfunction 

or RV failure. The preoperative identification of patients at high risk for RV failure may 

help improve prognosis in these patients. Patients at high risk could be monitored more 

closely, to enable identification and initiation of treatment in the earliest stage. As the 

EuroSCORE is a widely used risk assessment tool for all patients undergoing cardiac 

surgery, we evaluated the predictive value of EuroSCORE-derived parameters for the 

development of postoperative RV failure. 

METHODS

Study population and data sources

The study population consisted of all adult patients undergoing cardiac surgery at our 

institution between 2007 and 2009 (n=1929). Data on EuroSCORE parameters, duration 

and type of surgery and ASA score were abstracted from a dedicated database on 

the department of cardiothoracic surgery. In addition, data on duration of stay on the 

intensive care unit (ICU) were abstracted from a validated ICU patient data management 

system (MetaVision®, iMDsoft, Massachusetts, USA). Data on postoperative RV 

function were obtained through retrospective review of echocardiography reports and 

ICU discharge reports, as well as cardiac surgery summaries and autopsy reports. Data 

on date of death and death etiology were obtained through chart review for in-hospital 
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deaths. Data on the vital status of outpatients were obtained through the records of the 

Dutch national population registry (Statistics Netherlands, Voorburg, the Netherlands).

Outcomes and definitions

The primary outcome for the current analysis was the in-hospital development of RV 

failure after cardiac surgery. RV failure was defined as a moderately to severely depressed 

RV function, with an estimated tricuspid annular plane systolic excursion (TAPSE) of ≤14 

mm on echocardiography, in combination with a complicated postoperative course. A 

complicated postoperative course was defined as a prolonged ICU length of stay (≥96 

hours) or death within 1 week after surgery in patients with an ICU stay of <96 hours. 

Patients who suffered from severe clinical RV failure according to surgery summaries 

or autopsy reports were also considered to have RV failure. In patients with an 

uncomplicated postoperative course, RV failure was considered to be absent. Definitions 

for EuroSCORE parameters are displayed in Table 1. Postoperative LV dysfunction was 

defined as an LVEF of below 50%. 

Table 1 Definitions for parameters included in the EuroSCORE system

Parameter Definition/Explanation

Age (per 5 years or part thereof over 60 years)

Sex Female 

Chronic pulmonary disease Longterm use of bronchodilators or steroids for lung disease

Extracardiac arteriopathy Any one or more of the following: claudication, carotid occlusion or 
>50% stenosis, previous or planned intervention on the abdominal 
aorta,limb arteries or carotids

Neurological dysfunction Disease severely affecting ambulation or day-to-day functioning

Previous cardiac surgery Requiring opening of the pericardium 

Serum creatinine >200m micromol/L preoperatively

Active endocarditis Patient still under antibiotic treatment for endocarditis at the time of 
surgery

Critical preoperative state Any one or more of the following: ventricular tachycardia or fibrillation 
or aborted sudden death, preoperative cardiac massage, preoperative 
ventilation before arrival in the anaesthetic room,preoperative inotropic 
support, intraaortic balloon counterpulsation or preoperative acute renal 
failure (anuria or oliguria<10 ml/hour)

Unstable angina Rest angina requiring intravenous nitrates until arrival in the anaesthetic 
room 

LV dysfunction Moderate LV dysfunction, or LVEF30-50% 

Poor LV function, or LVEF <30

Recent myocardial infarct (<90 days)

Pulmonary hypertension Systolic PA pressure>60 mmHg

Emergency Surgery carried out on referral before the beginning of the next working 
day

Other than isolated CABG Major cardiac procedure other than or in addition to CABG

Surgery on thoracic aorta For disorder of ascending, arch or descending aorta

Postinfarct septal rupture
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Statistical analysis

The odds for the development of RV failure for each type of surgery were calculated with 

logistic regression analysis, using the odds associated with isolated CABG as reference. 

Univariate logistic regression was performed amongst covariates that constitute the 

EuroSCORE to identify significant predictors of RV dysfunction. Age was dichotomized 

to above and below 75 years, based on the proportion of patients with RV failure in 

either group. All covariates with a p-value of <0.1 were included in the multivariate 

regression model. 

Backward stepwise logistic regression analysis was subsequently performed, to identify 

independent EuroSCORE-derived predictors for the development of RV dysfunction. 

A covariate was removed from the model if the p-value exceeded 0.15. Goodness-of-

fit for the regression model was tested using the Hosmer-Lemeshow test. The area 

under the receiver operating characteristic (ROC) curve was assessed to evaluate 

the discriminative characteristics of the model. A risk score for the development of 

RV failure was constructed; weights for each covariate were attributed proportional 

to the b-regression coefficients. Three risk groups (low, medium and high risk) were 

subsequently defined, based on the observed event rates for each group. Validity of 

the model was evaluated by comparing observed and expected event rates.  Kaplan-

Meier curves were constructed for the overall study cohort and for patients with RV 

dysfunction.  All p values <0.05 were considered statistically significant. Data were 

analyzed using the statistical Package for the Social Sciences (SPSS inc., Chicago, IL, 

USA; version 16.0.2). 

RESULTS

The overall study cohort consisted of 1929 patients, including 589 females (30.5%). The 

median age was 65 (IQR 57 – 74) and the mean ASA score was 2.94 ± 0.56. Median 

duration of surgery was 249 minutes (IQR 200 – 310). RV failure occurred in 89/1929 

(4.6%) of patients. The types of surgery and the associated risk for the development of 

RV failure are displayed in Table 2. The median time to diagnosis of RV failure was 3 

days (IQR 1-8 days). The timing of RV failure diagnosis is detailed in Table 3. Within the 

overall study cohort of 1929 patients undergoing cardiac surgery, 1-year mortality was 

6% (Figure 1). From the 89/1929 patients who developed postcardiotomy RV failure, 44 

(49%) had deceased within the first year after the diagnosis of RV failure. Importantly, 

the majority of those patients deceased within the first 30 days after diagnosis (Figure 

2). Within the cohort of patients with postoperative RV failure, 32/89 patients (36%) 

suffered from concomitant LV dysfunction. In 16 of those patients, LV dysfunction was 

already present on the preoperative echo.  
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Prediction of RV failure based on EuroSCORE-derived parameters 

In 1898 patients, EuroSCORE parameters were available for analysis. Results from 

univariate as well as multivariate analysis are displayed in Table 4. Univariate predictors of 

the development of postoperative RV failure included age above 75 years, the presence 

of extracardiac arteriopathy, neurologic dysfunction, the presence of chronic obstructive 

pulmonary disease, a creatinin value of >200 µmol, a critical preoperative state, reduced 

Table 2 Surgery type and risk for right ventricular (RV) failure in the overall study cohort (n=1929)

Surgery type RV failure (%) N OR 95%CI P

 CABG (1.7) 16 /956 -

 Aortic valve surgery (3.9) 11 /283 2.4 (1.1 - 5.2) 0.030

 Mitral valve surgery (3.9) 3 /76 2.4 (0.7 - 8.5) 0.169

 Combined CABG+valve surgery (11.1) 31 /279 7.3 (4.0 - 13.6) <0.001

 Pulmonary endarterectomy (17.5) 7 /40 12.5 (4.8 - 32.3) <0.001

 Surgery on thoracic aorta (7.1) 8 /113 4.5 (1.9 - 10.7) 0.001

 ASD+VSD closure (6.1) 2 /33 3.8 (0.8 - 17.2) 0.084

 Pulmonary and tricuspid surgery (0.0) 0 /40 0

 Combined replacement of ≥ 2 valves (10.1) 11 /109 6.6 (3.0 - 14.6) <0.001

CABG, coronary artery bypass grafting; ASD, atrial septal defect; VSD, ventricular septal defect; 

Table 3 Timing of RV failure diagnosis  

N = 89

Diagnosis on postoperative day 0 or 1 44.4% (39)

Diagnosis on postoperative day 2 through 7 41.1% (37)

Diagnosis after postoperative day 7 14.4% (13)

0 360
Time from surgery (days)

0

10

20

30

40

50

60
M

or
ta

lit
y 

(%
)

6%

Figure 1 One-year mortality for the overall study 
cohort (n=1929). This figure depicts the mortality 
rate at 1 year after undergoing cardiac surgery. 
For the overall study cohort, including patients 
with right ventricular failure, 1-year mortality was 
6%.
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Figure 2 One-year mortality from diagnosis of 
right ventricular failure (n=89) .This figure depicts 
the mortality rate at 1 year after establishing 
the diagnosis of right ventricular (RV) failure. 
This mortality rate could only be determined in 
patients who were actually diagnosed with RV 
failure. One-year mortality in this patient group 
was 49%. 
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left ventricular (LV) function, pulmonary hypertension, recent MI, emergency surgery, 

other than isolated CABG and surgery on the thoracic aorta.  As emergency surgery is 

a clinical decision rather than a patient characteristic, we did not include this parameter 

in the multivariate model. After multivariate backward stepwise analysis, the following 

covariates remained in the model as independent predictors of the development of 

postoperative RV failure: age above 75 years, extracardiac arteriopathy, a creatinin value 

of >200 µmol, a critical preoperative state, reduced LV function, recent MI, pulmonary 

hypertension and other than isolated CABG. The Hosmer-Lemeshow test for this 

model was nonsignificant. The area under the ROC-curve was 0.81 (95% CI 0.77-0.86) 

(Figure 3). Based on the final multivariate model of EuroSCORE-derived variables, we 

constructed a simplified model for the preoperative prediction of RV failure. Weights 

proportional to regression coefficients were attributed to the individual parameters. 

From this model, a predictive score for the development of postcardiotomy RV failure 

was obtained (Table 5a). Risk for RV failure was defined as low, medium and high. The 

validity of the score was assessed by comparison of observed and expected event rates 

in the different risk categories (Table 5b).  

DISCUSSION

The main findings from our study are that RV dysfunction associated with a complicated 

postoperative course occurs in 4.6% of adult cardiac surgery patients, within an 

unselected single-center cohort. One-year mortality from the time of diagnosis was 

49% in patients with RV failure, as opposed to 6% in the overall study cohort. The 
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Table 4 Results of univariate and multivariate analysis in patients with available Euroscore parameters (n=1898)

Variable Univariate Backward first step* Backward final result

RV failure(%) Total/n OR (95%CI) P OR (95%CI) P OR (95%CI) P

Overall cohort 4.7 89/1898

Age >75 years 7.2 31/430 1.89 (1.20-2.96) 0.006 2.22 (1.35-3.64) 0.002 2.22 (1.36-3.63) 0.001

Female sex 5.6 29/518 1.31 (0.83-2.06) 0.252

COPD 7.8 16/205 1.88 (1.07-3.29) 0.028 1.00 (0.52-1.93) 0.993

Extracardiac arteriopathy 8.1 20/248 2.01 (1.20-3.37) 0.008 1.77 (0.98-3.19) 0.059 1.90 (1.08-3.37) 0.027

Neurologic dysfunction 0.1 7/69 2.41 (1.07-5.42) 0.034 1.79 (0.72-4.46) 0.213

Previous surgery 5.9 9/153 1.30 (0.64-2.65) 0.468

Creat > 200 umol 20.0 5/25 5.32 (1.95-14.53) 0.001 2.71 (0.78-9.43) 0.118 2.74 (0.80-9.44) 0.109

Endocarditis 9.4 3/32 2.14 ((0.64-7.17) 0.217

Critical preoperative state 20.5 18/88 6.30 (3.56-11.13) <0.001 3.37 (1.69-6.74) 0.001 3.55 (1.79-7.04) <0.001

Unstable angina 6.2 11/176 1.41 (0.73-2.70) 0.306

LVEF 30-50% 9.9 22/223 2.63 (1.59-4.35) <0.001 2.18 (1.24-3.82) 0.006 2.18 (1.25-3.81) 0.006

LVEF below 30% 14.5 9/62 3.72 (1.77-7.81) 0.001 2.79 (1.14-6.82) 0.024 2.80 (1.15-6.84) 0.023

Recent MI 10.8 18/166 2.85 (1.65-4.90) <0.001 3.80 (1.91-7.56) <0.001 3.66 (1.84-7.28) <0.001

Pulmonary hypertension 14.5 18/124 4.07 (2.34-7.08) <0.001 2.48 (1.30-4.73) 0.006 2.47 (1.32-4.61) 0.005

Emergency 19.4 20/103 6.03 (3.50-10.39) <0.001

Other than isolated CABG 7.9 74/940 5.37 (3.06-9.42) <0.001 6.04 (3.24-11.27) <0.001 6.02 (3.23-11.22) <0.001

Surgery on thoracic aorta 5.4 7/130 1.17 (0.53-2.59) 0.698

Postinfarct septal rupture 0.0 0/3 0 0 0.999

COPD, chronic obstructive pulmonary disease; LVEF, left ventricular ejection fraction; MI, myocardial infarction; 
CABG, coronary artery bypass grafting; *For the multivariate model, the covariate ‘emergency’ was not 
included 
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Figure 3 Receiver-operating 
characteristic (ROC) curve graph for 
the RV risk score; This figure depicts 
the receiver-operating characteristic 
curve of 1-specificity (false positive 
rate) to sensitivity (true positive rate), 
for the RV risk score. The area under 
the curve reflects the accuracy of 
diagnostic testing. The area under 
the curve for this graph is 0.811, 
which indicates good discriminative 
characteristics for the RV risk score.
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development of postoperative RV failure can be predicted through a simple risk score 

based on EuroSCORE-derived parameters.

Occurrence and outcome of postcardiotomy RV failure 

The occurrence of RV dysfunction after cardiac surgery is a well-known clinical 

phenomenon. Nevertheless, its definition in previous reports ranges from clinically 

asymptomatic echocardiographic RV dysfunction through acute severe treatment-

refractory RV failure. Acute severe RV failure has predominantly been described in 

the setting of LVAD implantations9,10,17,18. Its occurrence in these reports ranges from 

9%17 through 37%18. Mortality rates are high, ranging from 48% in-hospital mortality9 

through 83% mortality-through-transplant17. A transient decrease in RV function has 

been described in a variety of reports in the setting of CABG or valve replacement1–6. 

Nevertheless, in the majority of cases, this phenomenon was not associated with an 

adverse clinical course. Exercise capacity4 and functional class1 have been demonstrated 

to improve after surgery despite evidence of echocardiographic RV dysfunction. These 

Table 4 Results of univariate and multivariate analysis in patients with available Euroscore parameters (n=1898)

Variable Univariate Backward first step* Backward final result

RV failure(%) Total/n OR (95%CI) P OR (95%CI) P OR (95%CI) P

Overall cohort 4.7 89/1898

Age >75 years 7.2 31/430 1.89 (1.20-2.96) 0.006 2.22 (1.35-3.64) 0.002 2.22 (1.36-3.63) 0.001

Female sex 5.6 29/518 1.31 (0.83-2.06) 0.252

COPD 7.8 16/205 1.88 (1.07-3.29) 0.028 1.00 (0.52-1.93) 0.993

Extracardiac arteriopathy 8.1 20/248 2.01 (1.20-3.37) 0.008 1.77 (0.98-3.19) 0.059 1.90 (1.08-3.37) 0.027

Neurologic dysfunction 0.1 7/69 2.41 (1.07-5.42) 0.034 1.79 (0.72-4.46) 0.213

Previous surgery 5.9 9/153 1.30 (0.64-2.65) 0.468

Creat > 200 umol 20.0 5/25 5.32 (1.95-14.53) 0.001 2.71 (0.78-9.43) 0.118 2.74 (0.80-9.44) 0.109

Endocarditis 9.4 3/32 2.14 ((0.64-7.17) 0.217

Critical preoperative state 20.5 18/88 6.30 (3.56-11.13) <0.001 3.37 (1.69-6.74) 0.001 3.55 (1.79-7.04) <0.001

Unstable angina 6.2 11/176 1.41 (0.73-2.70) 0.306

LVEF 30-50% 9.9 22/223 2.63 (1.59-4.35) <0.001 2.18 (1.24-3.82) 0.006 2.18 (1.25-3.81) 0.006

LVEF below 30% 14.5 9/62 3.72 (1.77-7.81) 0.001 2.79 (1.14-6.82) 0.024 2.80 (1.15-6.84) 0.023

Recent MI 10.8 18/166 2.85 (1.65-4.90) <0.001 3.80 (1.91-7.56) <0.001 3.66 (1.84-7.28) <0.001

Pulmonary hypertension 14.5 18/124 4.07 (2.34-7.08) <0.001 2.48 (1.30-4.73) 0.006 2.47 (1.32-4.61) 0.005

Emergency 19.4 20/103 6.03 (3.50-10.39) <0.001

Other than isolated CABG 7.9 74/940 5.37 (3.06-9.42) <0.001 6.04 (3.24-11.27) <0.001 6.02 (3.23-11.22) <0.001

Surgery on thoracic aorta 5.4 7/130 1.17 (0.53-2.59) 0.698

Postinfarct septal rupture 0.0 0/3 0 0 0.999

COPD, chronic obstructive pulmonary disease; LVEF, left ventricular ejection fraction; MI, myocardial infarction; 
CABG, coronary artery bypass grafting; *For the multivariate model, the covariate ‘emergency’ was not 
included 
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findings suggest that the beneficial effects of surgery may outweigh the potential 

adverse effects of transient RV dysfunction. In the general cardiac surgery population, 

acute severe RV failure has been reported to occur in 0.1% of patients7,8. Thus, the 

occurrence of RV failure in our study seems rather high when compared to those figures. 

In our study, we aimed to evaluate the development of RV failure that contributed to 

a complicated postoperative clinical course. Importantly, RV failure was not necessarily 

treatment-refractory. We also included patients with a complicated postoperative clinical 

course and moderate echocardiographic RV dysfunction. Therefore, our definition for 

RV failure may be considered in-between asymptomatic RV dysfunction and acute 

severe RV failure. In any case, our patient cohort comprises a patient group which is 

encountered in daily clinical practice. Several reports have been published on patients 

with a complicated postoperative course, which was defined as either a low output 

syndrome or the need for prolonged inotropic therapy after surgery. The occurrence of 

a low-output syndrome post cardiac surgery ranges from 3.9%19 through 9.1%20. Other 

reports describe patients with a need for prolonged inotropic therapy, which occurs in 

32%21 - 47%22 of patients. Although RV failure is a clinical entity which may contribute to 

low-output syndrome or the prolonged use of inotropic agents, no data are available on 

Table 5a Calculation of the RV risk score, a simple risk score for the preoperative prediction of postcardiotomy 
RV failure

Variables Regression coefficient Score

Age>75 0.797 1

Extracardiac arteriopathy 0.643 1

Creatinin >200 umol 1.009 2

Recent myocardial infarction 1.297 2

Critical preoperative state 1.267 2

LVEF 30-50 0.778 1

LVEF below 30 1.031 2

Pulmonary hypertension 0.904 1

Other than isolated CABG surgery 1.795 3

LVEF, left ventricular ejection fraction; CABG, coronary artery bypass grafting

Table 5b Comparison of observed and expected event rates for postcardiotomy RV failure according to the 
RV risk score

Score Event rate*

Observed Expected (95% CI)

0-2 (low) 0.9 (8/865) 1.0 (0.97-1.05)

3-4 (medium) 4.6 (38/825) 4.8 (4.68-4.94)

>5 (high) 20.7 (43/208) 19.5 (17.68-21.37)

*Data are reported as percentages
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RV dysfunction in the aforementioned papers. In a paper by Davila-Roman et al, 36/75 

(48%) of low-output syndrome patients had evidence of RV dysfunction23. Outcomes 

of RV dysfunction in such a setting have been demonstrated to be adverse23,24. In 

our unselected cohort of cardiac surgery patients, 12% of patients had a complicated 

postoperative course, which may be due to the larger amount of complex surgery when 

compared to the sole-CABG or aortic valve replacement papers. RV failure was present 

in 4.6% of patients, which can be regarded in accordance with the abovementioned 

papers. One-year mortality after the diagnosis of RV failure was as high as 49%, which 

is in accordance with results from previous investigators.

Predictors for postoperative complications and RV failure

We identified several specific EuroSCORE-derived predictors for postcardiotomy RV 

failure in routine cardiac surgery. We developed a simple risk score including all variables 

from the final multivariate model, with different weights attributed to each predictor. The 

most important predictor for postcardiotomy RV failure was other than isolated CABG, 

assigned 3 points in the risk assessment model. A critical preoperative state, severe LV 

dysfunction, creatinin levels of >200 µmol and a recent MI were attributed 2 points, 

whereas age above 75, extracardiac arteriopathy, moderate LV dysfunction and the 

presence of pulmonary hypertension were attributed 1 point. Limited data are available 

with regard to predictors for RV failure in routine cardiac surgical procedures, although 

several reports have been published on predictors for a complicated postoperative 

course19–22,25,26 and death from heart failure after surgery27. The important role of other 

than isolated CABG in predicting postoperative RV dysfunction may be predominantly 

related to the duration of surgery and the subsequent potential duration of aortic cross-

clamping and cardiopulmonary bypass time, which have been identified as predictors 

of low output syndrome in several studies21,22,26.  The importance of LV dysfunction 

as a predictor of postoperative RV failure is supported by several previous studies. The 

LV contributes importantly to RV contractility, which is reflected by the more frequent 

development of RV failure in LVAD recipients. As cardiac surgery is associated with 

a transient RV function decrease, pre-existing diminished LV function may contribute 

to the development of clinically relevant RV dysfunction. In addition, LV dysfunction 

is an established predictor of adverse outcome and postoperative complications in 

general19,20,25–27 . Another substantial predictor for postoperative RV failure in our 

study was the presence of a critical preoperative state. This is in accordance with the 

studies from Tsukui22 and Maganti19, which identified preoperative IABP support and 

shock, respectively, as predictors for postoperative low-output syndrome. In addition, 

both Ochiai17 and Kormos10 described the need for preoperative circulatory support and 

the need for preoperative mechanical ventilation to be predictors for RV failure after 

LVAD implantation, respectively. The role of renal disease in predicting a postoperative 
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low-output syndrome has been demonstrated by Maganti et al19. Furthermore, in the 

Fitzpatrick18 study on RV failure in LVAD-recipients, renal failure was an important 

contributor to an algorithm for predicting RV failure. Potentially, the presence of renal 

failure is a reflection of chronic left ventricular dysfunction and reduced cardiac output. 

In addition, the presence of chronic renal failure increases the risk of fluid overload, 

which may jeopardize RV function as well. Pulmonary hypertension is an established 

predictor of adverse outcome after cardiac surgery15,28. Although it has not specifically 

been described as a predictor for postcardiotomy RV failure, it is known to be related 

to RV dysfunction, as it increases RV afterload and thus promotes RV dilatation and 

-failure29. Age has been demonstrated to predict a complicated postoperative course 

in several reports beside the EuroSCORE paper19–21. A recent MI was demonstrated 

to be an independent predictor for low output syndrome after CABG20, as well 

as for prolonged use of inotropic drugs after elective cardiac surgery21. In short, all 

parameters included in our new risk score have been previously demonstrated to be 

predictive of an adverse outcome after surgery, which is reflected by their contribution 

to the EuroSCORE. Their role in predicting RV failure after surgery however, has not 

been described specifically. Our EuroSCORE-derived risk score provides a simple and 

easily applicable tool to preoperatively predict the development of RV dysfunction after 

cardiac surgery. 

Study limitations

Several limitations with regard to the current study should be acknowledged. First of all, 

our study is limited by its relatively small sample size, its retrospective single-center nature 

and the associated paucity of available pre- and perioperative data. We did not have 

data on preoperative RV function, which has been demonstrated to be an important 

predictor of postoperative RV failure14. Echocardiography was performed according to 

clinical routine, instead of a standardized protocol and time schedule. Furthermore, full 

quantitative measurements of RV function were not available in all patients. 

CONCLUSION

Right ventricular failure occurred in 4.6% of patients in our single-center postcardiotomy 

cohort. We identified several specific independent predictors for the development of 

postcardiotomy RV failure, within parameters derived from the EuroSCORE. Based on 

these predictors, we constructed a simple risk score to enable preoperative identification 

of patients at low, medium and high risk for developing postcardiotomy RV failure.  
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