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ABSTRACT

BACKGROUND: Survival benefit with intra-aortic balloon pump (IABP) insertion for 
coronary artery bypass grafting (CABG) patients with left ventricular dysfunction is 
controversial. The aim of this study was to assess the early results of CABG that predict 
30-day mortality and prolonged length of hospital stay (LOS) after isolated CABG and 
the role of IABP application as a main predictor in patients with an ejection fraction (EF) 
of 30% or less. MATERIALS AND METHODS: Eight hundred and thirty-three patients 
who underwent isolated CABG with EF ≤ 30% were entered and compared with 10881 
patients with EF > 30% as the control group. Demographic and clinical characteristics 
and postoperative complications were considered. Data were analyzed using the 
student�s t-test and chi-square test for univariate analysis and the analysis of covariance 
and logistic regression for multivariate analysis. RESULTS: The thirty-day mortality rate 
(1.6% vs. 0.7%, P < 0.001), the mean of LOS (P < 0.001), and the mean of the length of 
ICU stay (P < 0.001) were significantly higher in the severe left ventricular dysfunction 
group than in the control group. In patients with severe left ventricular dysfunction, the 
use of intra-aortic balloon pomp was related to the 30-day mortality rate (P = 0.002) 
and prolonged LOS (P = 0.009). Also, urinary tract infection, prolonged ventilation, and 
renal failure as postoperative complications were statistically more in the group with 
the application of IABP. CONCLUSION: Low ejection fraction can positively affect thirty-
day mortality and prolonged LOS and ICU stay in patients who undergo CABG. In these 
patients, IABP insertion is a strong predictor for early complication and mortality.
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INTRODUCTION

Some randomized controlled trials showed a 
survival beneÞ t with intra-aortic balloon pump 
(IABP) insertion for coronary artery bypass 
grafting (CABG) patients with low ejection 
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fraction (EF).[1,2] Also, it has been clear that 
IABP is an effective means of supporting 
failing circulation in patients at high risk of 
cardiovascular events post-operatively.[3] 
However, IABP is an intensive care-based 
treatment and is therefore costly. In addition, it 
can be accompanied by complications including 
limb ischemia, aortic or iliac dissection bleeding, 
infection, hemolysis, paraplegia, and stroke.[4,5]

Any survival beneÞ t after CABG in the face of 
severely depressed LV function is relatively 
known; however, determination of factors 
such as IABP, which affect this survival, is 
necessary. Furthermore, there has been no 
widespread recognition of the results of IABP 
procedure in these patients. We aimed to 
develop multivariable models of preoperative, 
operative, and postoperative risk factors that 
predict 30-day mortality and prolonged length 
of stay (LOS) in hospital after isolated CABG 
and also determine the effect of IABP support 
on these outcomes in patients with an ejection 
fraction of 30% or less.

MATERIALS AND METHODS

Demographic and clinical characteristics of 
11714 patients undergoing isolated CABG 
(833 patients with LVEF ≤ 30% as the study 
group and 10881 patients with EF > 30% as 
the control group) from 1 January 2002 to 1 
January 2007 were collected and entered into 
a computerized database. All patients with the 
history of concomitant cardiac and non-cardiac 
operations were excluded.

Final determination of ejection fraction 
was based on angiographic reports. In this 
study, CAD was considered significant if 

there was a 75% or greater stenosis in the 
cross-sectional diameter and 50% or greater 
stenosis in the luminal view.[6] The following 
variables were collected for statistical analysis 
including the preoperative variables: 1) general 
characteristics: age, gender, and body mass 
index; 2) preoperative risk factors (total 
cholesterol ≥ 5.0 mmol/l, HDL-cholesterol ≤ 
1.0 mmol/l in men, or ≤ 1.1 mmol/l in women, 
triglyceride ≥ 2.0 mmol/l),[8] (first-degree 
relatives before the age of 55 in men and 65 
years in women),[9] (systolic blood pressure 
≥ 140 mmHg and/or diastolic ≥ 90 mmHg 
and/or on anti-hypertensive treatment),[10] 
n ≥ 11.1 mmol/l or fasting plasma glucose 
≥ 7.0 mmol/l or 2-hp ≥ 11.1 mmol/l renal 
failure (creatinine > 355 µmol/l with a rise of 
> 44 units or urine output below 0.3 ml/kg for 
24 h), cerebrovascular disease, peripheral 
vascular disease, and chronic lung disease; 3) 
preoperative cardiac status: recent myocardial 
infarction (an acute event with abnormal 
creatine phosphokinase and troponin levels), 
New York Heart Association (NYHA) score, 
arrhythmia, and previous CABG and PCI; and 
4) preoperative homodynamic status: number 
of defective coronary vessels, left main disease 
≥ 50%, and LVEF. The operative data included 
type of surgery (elective or emergency), the 
number of distal anastomoses with vein grafts, 
the use of internal mammary artery (IMA) as 
grafts, and the use of IABP.

We considered four criteria for a complicated 
postoperative short-term outcome: 1) in-
hospital postoperative complications including 
at least one of these: cardiac complications 
(heart block, cardiac arrest, tamponade, and 
atrial Þ brillation) and non-cardiac complications 
(brain stroke, transient ischemic attack, renal 

failure, urinary tract infection, pulmonary 
emboli, pneumonia, acute limb ischemia, 
multi-system failure, continuous coma≥ 24 
hours, and prolonged ventilation≥10 hours); 
2) prolonged LOS in ICU before and after 
surgery; 3) prolonged hospital stay before and 
after operation; and 4) 30-day mortality rate 
(sometimes termed operative mortality) deÞ ned 
as death within 30 days of operation.[12]

Results were reported as mean ± standard 
deviation (SD) for quantitative variables and 
percentages for categorical variables. The 
groups were compared using the student�s t-test 
for continuous variables and the chi-square test 
or Fisher�s exact test if required for categorical 
var iables. The analysis of covariance 
(ANCOVA) was used as the multivariate 
analysis for the evaluation of differences in 
LOS between the study and the control groups 
in the presence of possible confounding 
factors. Predictors exhibiting a statistically 
signiÞ cant relationship with 30-day mortality 
and prolonged LOS in the univariate analysis 
(P value equal or less than 0.15) were taken 
for a multivariate logistic regression analysis 
to investigate their independence. Odds ratios 
(OR) and 95% conÞ dence intervals (CI) for 
OR were calculated. Model discrimination was 
measured using the c statistics, which is equal 
to the area under the ROC (Receiver Operating 
Characteristic) curve. Model calibration was 
estimated using the Hosmer-Lemeshow (HL) 
goodness-of-fit statistic (higher P values 
imply that the model Þ ts the observed data 
better). The data analyzer was anonymous, 
and data collection and processing were 
approved by the institutional review board 
of our heart center. P values of 0.05 or less 
were considered statistically signiÞ cant. All the 

statistical analyses were performed using SPSS 
version 13 (SPSS Inc., Chicago, IL, USA) and 
SAS version 9.1 for Windows (SAS Institute 
Inc., Cary, NC, USA).

RESULTS

The two groups were similar with respect 
to mean age (P = 0.247) [Table 1]. There 
were no signiÞ cant differences between the 
two groups in terms of family history of CAD 
and hypertension. Among the risk factors, 
hypercholesterolemia (P < 0.001) and obesity 
(P < 0.001) were more prevalent in the patients 
with EF > 30, whereas other risk factors were 
more frequent in the patients with severe 
left ventricular dysfunction. According to 
the medical management, within 24 hours 
preceding surgery, some drugs such as 
digitalis, diuretics, and ACE-inhibitors were 
administered more in low EF group prior to 
surgery, whereas nitrates and beta-blockers 
were used more in another group [Table 1]. 
There was a signiÞ cant difference in the number 
of defective vessels between the two groups, 
so that three-vessel disease was found more 
common in patients with severe left ventricular 
dysfunction (P < 0.001). Both arterial and 
venous grafts were similar in the two groups 
[Table 2]. Emergency CABG was more frequent 
in the patients with severe left ventricular 
dysfunction (P = 0.005). Furthermore, IABP 
was signiÞ cantly used more in patients with 
EF less than 30% (P < 0.001). According to 
the echocardiographic Þ ndings, no signiÞ cant 
differences were found in the left atrial and left 
ventricular diameters between the two groups; 
however, except for tricuspid valve insufÞ ciency 
that was more frequent in the group with higher 
EF, other valvular pathological changes were 
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Table 1: Preoperative characteristics in patients with 
EF* ≤ 30% and EF > 30% undergoing CABG�

Characteristics Group with Group with P value
 EF > 30 EF≤30
 (n=10881) (n = 833)

Male gender 74.3 85.7 <0.001
Age (year) 58.52±9.62 58.12±9.33 0.247
Body mass 27.18±3.97 26.53±3.71  <0.001
index (kg/m2)   
Obesity 21.7 16.0 <0.001
Current cigarette 38.7 47.4 <0.001 
smoking   
Family history 35.7 33.8 0.280
of CAD�   
Diabetes mellitus 31.3 34.8 0.035
Hypercholesterolemia 67.1 58.4 <0.001
Last creatinine 1.16±0.29 1.24±0.32 <0.001
(µmol/l)   
Renal failure 1.6 2.4 <0.001
Hypertension 52.7 50.4 0.211
Cerebrovascular 6.5 9.5 0.001
disease   
Peripheral vascular 1.7 2.7 0.049
disease   
Previous myocardial 36.8 67.9 <0.001
infarction   
Congestive heart failure 10.8 31.0 <0.001
NYHA§ score 2.00±0.77 2.50±0.94 <0.001
Arrhythmia 2.3 5.8 <0.001
Ejection fraction (%) 50.51±8.12 27.59±3.84 <0.001
Previous CABG 0.1 0.1 0.999
Previous PTCA║ 3.9 2.4 0.028
Previous stenting 1.0 0.4 0.064
Left main disease 9.2 10.1 0.382
(>50%)   
Single-vessel disease 5.0 3.2 
Two-vessel disease 21.7 17.3 <0.001
Three-vessel disease 73.3 79.5 
Medical management:   
Digitals 3.0 27.3 <0.001
Diuretics 6.9 21.8 <0.001
ACE inhibitors 39.5 61.0 <0.001
Beta blockers 86.0 76.7 <0.001
Anti-coagulants 20.9 22.6 0.237
Nitrates 85.2 80.0 0.001

Data are presented as percentages or mean ± SD, *Ejection 
fraction, �Coronary artery bypass grafting, �Coronary artery 
disease. §New York heart association, ║Percutaneous trans 
coronary angioplasty

found higher in the group with lower EF [Table 
3]. Rates of complete revascularization were 
similar between the group with lower EF and 
another group (84.4% vs. 85.7%, P = 0.342).

Cl in ica l  outcomes and postoperat ive 
complications are detailed in Table 4. Prolonged 
ventilation (>10 hours), cardiac arrest, heart 

block, and renal failure were more prevalent in 
the severe left ventricular dysfunction group; 
however, there were no statistically signiÞ cant 
differences between the two groups in terms of 
other postoperative complications. The thirty-
day mortality rate (P = 0.009), length of stay 

Table 2: Operative characteristics in patients with EF* 
≤ 30% and EF > 30% undergoing CABG�

Characteristics Group with Group with P value
 EF > 30 EF≤30
 (n=10881) (n = 833)

Emergency CABG 12.5 15.9 0.005
Minimally invasive 2.3 1.6  0.180
CABG   
Cardiopulmonary 97.7 98.4  0.180 
bypass
Intra-aortic balloon 1.9 8.4 <0.001
pomp insertion
Perfusion time (min) 70.33±23.88 77.04±26.57 <0.001
Cross-clamp time (min) 42.18±14.36 45.12±14.57 <0.001
Anastomoses with 98.0 98.4 0.431
venous grafts
IMA� used as graft 98.6 98.2 0.343
Radial artery 89.6 88.0 0.151
used as graft

Data are presented as percentages or mean ± SD, *Ejection 
fraction, �Coronary artery bypass grafting, �IMA, Intra mam-
mary artery

Table 3: Echocardiographic Þ ndings in patients with 
EF* ≤ 30% and EF > 30% undergoing CABG�

Indices Group with EF  Group with EF P value
 ≤ 30 > 30
 (n = 833)  (n = 10881)

Left ventricle 
end systolic 
diameter (mm) 46.1±8.9 34.2±7.6 <0.001
Left ventricular 
end diastolic 
diameter (mm) 57.7±9.3 49.5±7.0 <0.001
Left atrial 
diameter (mm) 37.9±6.9 37.6±6.3 0.291
Wall motion 
abnormality 18.0 19.5 0.330
Left ventricular 
hypertrophy 7.9 10.3 0.027
Aorta stenosis 45.0 32.8 <0.001
Aorta insufÞ ciency 48.7 37.6 <0.001
Mitral stenosis 45.0 32.8 <0.001
Mitral insufÞ ciency 60.4 53.0 <0.001
Tricuspid stenosis 45.6 32.2 <0.001
Tricuspid 
insufÞ ciency 49.9 61.7 <0.001

Data are presented as percentages or mean ± SD, *Ejection 
fraction, �Coronary artery bypass grafting
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in ICU (P < 0.001) and in hospital, before and 
after surgery, (P < 0.001) were also higher in 
the severe ventricular dysfunction group.

Covariance analysis also showed that the LOS 
was longer in lower EF group (P < 0.001). 
Furthermore, multivariate logistic regression 
analysis revealed that the early mortality rate 
was slightly higher in this group (P = 0.075).

Multivariate logistic regression analysis showed 

that in patients with severe left ventricular 
dysfunction, the use of IABP (P = 0.002), 
congestive heart failure (P = 0.027), peripheral 
vascular disease (P = 0.004), and history of 
cerebrovascular disease (P = 0.018) were 
related to the 30-day mortality rate [Table 5]. In 
addition, prolonged length of stay in hospital in 
these patients was related to IABP (P = 0.009), 
hypertension (P = 0.040), and the increase of 
age (P < 0.001) [Table 6].

Early complications in patients with and without 
IABP application are summarized in Table 7. All 
studied complications were numerically more 
common in IABP application group; however, 
urinary tract infection, prolonged ventilation, 
renal failure, mortality, and prolonged LOS were 
statistically more frequent in this group.

DISCUSSION

The role of IABP application is well known 
as a death related risk factor in patients 
who undergo CABG.[13] However, mortality, 
morbidity, and long-term prognosis of patients 
with low LVEF who underwent concomitant 
CABG and IABP were not as optimistic as 
those of patients with normal cardiac function 
and the assessment of outcome of these 

Table 4: Early postoperative outcomes in patients 
with EF* ≤ 30% and EF > 30% undergoing CABG�

Characteristics Group with  Group with P value
 EF > 30 EF ≤ 30 
 (n = 10881) (n = 833) 

Re-intubation 1.1 1.6 0.213
Continuous coma 0.2 0.2 0.697
Prolonged ventilation 1.9 3.3 0.006
(≥10 hours)
Cardiac arrest 0.6 2.4 <0.001
Heart block 0.4 1.3 0.001
Atrial Þ brillation 5.9 6.4 0.559
Urinary tract infection 0.1 0.1 0.522
Renal failure 0.7 1.7 0.002
Brain stroke 0.3 0.7 0.119
Pneumonia 0.2 0.4 0.222
Pulmonary emboli 0.4 0.1 0.370
30 days mortality 0.7 1.6 0.009
Mean of LOS�/day 7.62±4.63 8.84±7.49 <0.001
Mean of ICU stay/hour 40.30±36.11 50.96±48.29 <0.001
LOS > 12 days 7.1 11.5 <0.001
ICU§ stay > 72 hours 10.4 19.3 <0.001

Data are presented as percentages or mean ± SD, *Ejection 
fraction, �Coronary artery bypass grafting, �Length of stay in 
hospital, §Intensive care unit

Table 5: Factors inß uencing 30-day mortality in patients with EF* ≤ 30% undergoing CABG�

Variables Univariate analysis Multivariate analysis

 Odds  95% Upper P value Odds 95% Upper P value
  conÞ dence     conÞ dence  
  lower    lower 

Cigarette smoking 0.365 0.098 1.358 0.118 0.216 0.041 1.131 0.070
Cerebrovascular disease 2.925 0.788 10.858 0.118 6.949 1.395 34.629 0.018
Congestive heart failure 7.683 2.096 28.159 0.001 5.259 1.200 22.864 0.027
Arrhythmia 5.113 1.359 19.233 0.035 4.855 0.692 34.045 0.112
Left main disease 2.730 0.736 10.125 0.136 2.000 0.303 13.197 0.472
Peripheral vascular disease 7.980 1.641 38.808 0.038 18.875 2.482 143.523 0.004
IABP� 19.561 6.213 61.590 <0.001 9.819 2.287 42.151 0.002
Perfusion time 1.017 1.002 1.033 0.029 1.011 0.991 1.031 0.291

*Ejection fraction, �Coronary artery bypass grafting, �Intra-Aortic Balloon Pomp, Hosmer - Lemeshow goodness of Þ t test, 
χ2=11.0745, df= 8, P=0.1975 Area under the ROC curve, c=0.86737
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patients in variant population is necessary. 
In our study, however, perioperative mortality 
was 1.6% in patients with EF ≤ 30%, which 
was signiÞ cantly higher than that in patients 
with greater EF, and this mortality was strongly 
inß uenced by IABP application. Similarly, in 
a study by Aksnes et al., insertion of IABP 
was a strong predictor of death for patients in 
need of IABP support in the course of cardiac 
surgery.[14] Arafa et al. found a mortality rate 
of 52.6% in patients undergoing cardiac 
operations who required the use of an IABP and 
conÞ rmed that the early mortality rate in patients 
who received an IABP was high.[15] Although the 
beneÞ cial effects of IABP treatment in high-risk 

patients who have coronary artery bypass 
grafting have been shown,[16-18] determination 
of the main factors that can influence the 
IABP-associated mortality in low EF patients is 
recommended. In the present study, prolonged 
LOS was observed even more in patients 
with IABP application. It can be related to the 
higher occurrence of postoperative in-hospital 
complications, which need to be managed and 
removed before discharge in this group.

In the present study, no difference in 30-
day mortality between the two genders was 
found. Similarly, in the Argenziano study, no 
relation was found between 30-day mortality 
and gender,[19] whereas in the Wang studies, 
the female gender was a main predictor of 
mortality.[14] Some of the suggested contributing 
factors in women are advanced age, advanced 
disease, comorbidities, and smaller body 
surface area.[20] Also, in both Argenziano[19] and 
our studies, advanced age was not a risk factor 
for mortality, but this relation was seen in other 
studies.[20,21]

In our study, congestive heart failure was 
a strong risk factor for 30-day mortality in 

Table 7: In-hospital complications in groups with and 
without Intra-aortic balloon pump application among 
patients with EF*≤ 30% undergoing CABG�

Characteristics No IABP group IABP� group P value
 (n = 763) (n = 70)
Prolonged ventilation 1.6 22.1 <0.001 
(≥10 hours) 
Heart block 1.2 1.5 0.827 
Atrial Þ brillation 5.9 10.3 0.146 
Urinary tract infection 0.1 1.5 0.016 
Renal failure 1.5 5.9 0.009 
Brain stroke 0.5 1.5 0.293 
Pneumonia 0.3 1.5 0.128 
30-day mortality 0.7 13.2 <0.001
LOS§ > 12 days 61.4 80.6 <0.001
*Ejection fraction, �Coronary artery bypass grafting, 
�Intra-Aortic Balloon Pomp, §Length of stay in hospital

Table 6: Factors inß uencing the prolonged length of stay in hospital in patients with EF*≤ 30% undergoing 
CABG�

Variables Univariate analysis Multivariate analysis

 Odds  95% Upper P value Odds 95% Upper P value
  conÞ dence     conÞ dence  
  lower    lower 

Female gender 1.962 1.164 3.305 0.010 1.615 0.910 2.866 0.101
Diabetes mellitus 1.852 1.201 2.855 0.005 1.352 0.842 2.171 0.212
Hypertension 2.063 1.315 3.236 0.001 1.646 1.022 2.650 0.040
Congestive heart failure 1.491 0.959 2.320 0.075 1.368 0.855 2.189 0.191
Peripheral vascular disease 2.346 0.845 6.513 0.096 1.632 0.553 4.815 0.375
Emergency surgery 1.572 0.930 2.655 0.089 1.210 0.686 2.135 0.510
IABP� 3.319 1.864 5.911 <0.001 2.462 1.246 4.868 0.009
Age 1.054 1.029 1.080 <0.001 1.049 1.022 1.077 <0.001
Perfusion time 1.012 1.005 1.020 0.001 1.007 0.999 1.016 0.081
*Ejection fraction, �Coronary artery bypass grafting, �Intra-Aortic Balloon Pomp,
Hosmer - Lemeshow goodness of Þ t test, χ2= 5.8230, df= 8, P=0.6670, Area under the ROC curve, c=0.71173

patients with left ventricular dysfunction. 
In the Argenziano et al. study, mortality 
was  s ign i f i can t l y  h igher  i n  pa t ien ts 
wi th  preoperat ive symptomat ic  hear t 
failure.[19] Patients with severe congestive 
heart failure have been previously shown to 
have four times the mortality rate after bypass 
compared to patients with better ventricular 
performance.[22] Improvements in the ejection 
fraction may have a beneÞ cial effect on survival, 
and this is likely to be greatest in patients with 
severe left ventricular dysfunction.[23,24]

In our study, female gender was an important 
predictor for prolonged length of stay in hospital 
and this result was also found in the Borzak 
study.[25] In several studies, female sex is 
reported to be an independent predictor of 
length of stay in hospital.[26-28] It seems that the 
most common causes of prolonged length of 
stay in hospital in females are higher incidence 
of preoperative risk factors and postoperative 
complications of CABG in female than male.[29] 
Therefore, it is important to control these risk 
factors in female patients before operation.

In the present study, only 8.4% of patients in 
the low ejection fraction group were on IABP. 
We believed that the surgeons have different 
indications about IABP insertion and it seems 
that the use of IABP is dependent on the 
surgeons� perception. Also, because of the 
shorter perfusion time and cross-clamp time in 
our research in comparison with other previous 
reports in Iran[30] and other countries,[31-33] our 
data about the frequency of IABP insertion 
could be lower than the other reports.

CONCLUSION

Low ejection fraction can positively affect 

thirty-day mortality and prolonged LOS and 
ICU stay in patients who undergo CABG. One 
of the most important predictors of the 30-day 
mortality rate and prolonged LOS was IABP 
insertion. Furthermore, IABP application can 
increase early postoperative complications.

Although left ventricular dysfunction is itself 
an important risk factor in patients undergoing 
CABG, the early outcome of CABG in patients 
with left ventricular dysfunction is acceptable 
and the management of this factor will help to 
reduce the mortality and total length of stay in 
hospital. 

ACKNOWLEDGMENT

This research project has been supported by 
Medical Sciences/University of Tehran. We are 
indebted to Dr. Shahin Akhoundzadeh and Dr. 
Soheil Saadat, for technical assistance and Dr. 
Mahmoud Sheikhfatollahi for statistical analysis. 
The authors would like to thank the interviewers 
who collected the information and the participants 
who gave up their time for the study.

REFERENCES

1. Christenson JT, Simonet F, Badel P, Schmuziger 

M. The effect of preoperative intra-aortic balloon 

pump support in patients with coronary artery 

disease, poor left-ventricular function (LVEF < 

40%) and hypertensive LV hypertrophy. Thorac 

Cardiovasc Surg 1997;45:60-4.

2. Christenson JT, Simonet F, Badel P, Schmuziger 

M. Optimal timing of preoperative intraaortic 

balloon pump support in high-risk coronary 

patients. Ann Thorac Surg 1999;68:934-9. 

3. Elahi MM, Chetty GK, Kirke R, Azeem T, 

Hartshorne R, Spyt TJ. Complications related 

to intra-aortic balloon pump in cardiac surgery: 

A decade later. Eur J Vasc Endovasc Surg 



Indian J Med Sci, Vol. 62, No. 8, August 2008 Indian J Med Sci, Vol. 62, No. 8, August 2008

INDIAN JOURNAL OF MEDICAL SCIENCES CABG AND LOW EJECTION FRACTION321 322

2005;29:591-4.

4. Baskett RJ, Ghali WA, Maitland A, Hirsch GM. 

The intraaortic balloon pump in cardiac surgery. 

Ann Thorac Surg 2002;74:1276-87.

5. Gottlieb SO, Brinker JA, Borkon AM, Kallman 

CH, Potter A, Gott VL, et al. IdentiÞ cation of 

patients at high risk for complications of intraaortic 

balloon counterpulsation: A multivariate risk factor 

analysis. Am J Cardiol 1984;53:1135-9.

6. Tavakoli R, Weber A, Brunner-La Rocca H, Bettex 

D, Vogt P, Pretre R, et al. Results of surgery 

for irreversible moderate to severe mitral valve 

regurgitation secondary to myocardial infarction. 

Eur J Cardiothorac Surg 2002;21:818-24.

7. Barrett-Connor E, Giardina EG, Gitt AK, Gudat U, 

Steinberg HO, Tschoepe D. Women and heart 

disease: The role of diabetes and hyperglycemia. 

Arch Intern Med 2004;164:934-42.

8. Wood D, De Backer G, Faergeman O, Graham I, 

Mancia G, Pyorala K. Prevention of coronary heart 

disease in clinical practice: Recommendations of 

the Second Joint Task Force of European and 

Other Societies on Coronary Prevention. Eur 

Heart J 1998;19:1434-503.

9. Bartnik M, Ryden L, Ferrari R, Malmberg K, 

Pyorala K, Simoons M, et al. The prevalence 

of abnormal glucose regulation in patients with 

CAD across Europe: The Euro Heart Survey on 

diabetes and the heart. Eur Heart J 2004;25:

1880-90.

10. 1999 World Health Organization-International 

Society of Hypertension Guidelines for the 

Management of Hypertension: Guidelines 

Subcommittee. J Hypertens 1999;17:151-83.

11. Kuzuya N. Guidelines for dining out for diabetics. 

Nippon Rinsho 2002;60:697-705.

12. Edmunds HL, Clark RE, Cohn LH, Grunkemeier 

GL, Miller DC, Weisel RD. Guidelines for reporting 

morbidity and mortality after cardiac valvular 

operations. Ann Thorac Surg 1996;62:932-5.

13. Wang J, Xiao F, Ren J, Li Y, Zhang ML. Risk 

factors for mortality after coronary artery bypass 

grafting in patients with low left ventricular ejection 

fraction. Chin Med J (Engl) 2007;120:317-22.

14. Aksnes J, Abdelnoor M, Platou ES, Fjeld NB. 

Mortality in patients supported by intra-aortic 

balloon pump in the course of cardiac surgery was 

related to perioperative myocardial infarction. Eur 

J Cardiothorac Surg 1996;10:408-11.

15. Arafa OE, Pedersen TH, Svennevig JL, Fosse E, 

Geiran OR. Intraaortic balloon pump in open heart 

operations: 10-year follow-up with risk analysis. 

Ann Thorac Surg 1998;65:741-7.

16. Christenson JT, Simonet F, Badel P, Schmuziger 

M. Optimal timing of preoperative intraaortic 

balloon pump support in high-risk coronary 

patients. Ann Thorac Surg 1999;68:934-9.

17. Christenson JT, Simonet F, Schmuziger M. The 

effect of preoperative intra-aortic balloon pump 

support in high risk patients requiring myocardial 

revascularization. J Cardiovasc Surg (Torino) 

1997;38:397-402.

18. GutÞ nger DE, Ott RA, Miller M, Selvan A, Codini 

MA, Alimadadian H, et al. Aggressive preoperative 

use of intra-aortic balloon pump in elderly patients 

undergoing coronary artery bypass grafting. Ann 

Thorac Surg 1999;67:610-3.

19. Argenziano M, Spotnitz HM, Whang W, Bigger 

JT Jr, Parides M, Rose EA. Risk stratiÞ cation 

for coronary bypass surgery in patients with left 

ventricular dysfunction: Analysis of the coronary 

artery bypass grafting patch trial database. 

Circulation 1999;100:119-24.

20. Blankstein R, Ward RP, Arnsdorf M, Jones B, Lou 

YB, Pine M. Female gender is an independent 

predictor of operative mortality after coronary 

artery bypass graft surgery: Contemporary 

analysis of 31 Midwestern hospitals. Circulation 

2005;11:323-7.

21. Nemec P, Bedanova H, Necas J, Meluzin J, 

Stetka F, Pokorny P, et al. Coronary artery 

bypass grafting in patients with left ventricular 

ejection fraction of 30% or less. Bratisl Lek Listy 

2001;102:15-21.

22. Carr JA, Haithcock BE, Paone G, Bernabei AF, 

Silverman NA. Long-term outcome after coronary 

artery bypass grafting in patients with severe 

left ventricular dysfunction. Ann Thorac Surg 

2002;74:1531-6.

23. Volpi A, De Vita C, Franzosi MG, Geraci E, 

Maggioni AP, Mauri F, et al. Determinants of 

6-month mortality in survivors of myocardial 

infarction after thrombolysis: Results of the 

GISSI-2 data base. Circulation 1993;88:416-29.

24. Serruys PW, Simoons ML, Suryapranata H, 

Vermeer F, Wijns W, van den Brand M, et 

al. Preservation of global and regional left 

ventricular function after early thrombolysis in 

acute myocardial infarction. J Am Coll Cardiol 

1986;7:729-42.

25. Borzak S, Tisdale JE, Amin NB, Goldberg AD, 

Frank D, Padhi ID, et al. Atrial Þ brillation after 

bypass surgery: Does the arrhythmia or the 

characteristics of the patients prolong hospital 

stay? Chest 1998;113:1489-91.

26. Aldea GS, Gaudiani JM, Shapira OM, Jacobs 

AK, Weinberg J, Cupples AL, et al. of gender on 

postoperative outcomes and hospital stays after 

coronary artery bypass grafting. Ann Thorac Surg 

1999;67:1097-103.

27. Woods SE, Noble G, Smith JM, Hasselfeld K. 

The inß uence of gender in patients undergoing 

coronary artery bypass graft surgery: An eight-

year prospective hospitalized cohort study. J Am 

Coll Surg 2003;196:428-34.

28. Butterworth J, James R, Prielipp R, Cerese J, 

Livingston J, Burnett D. Female gender associates 

with increased duration of intubation and length 

of stay after coronary artery surgery: CABG 

clinical benchmarking database participants. 

Anesthesiology 2000;92:414-24.

29. Athanasiou T, Al-Ruzzeh S, Del Stanbridge R, 

Casula RP, Glenville BE, Amrani M. Is the female 

gender an independent predictor of adverse 

outcome after off-pump coronary artery bypass 

grafting? Ann Thorac Surg 2003;75:1153-60.

30. Mirkhani SH, Eslami M, Bayat H. Biatrial pacing 

as a cost-effective strategy for prevention of atrial 

Þ brillation after coronary artery bypass surgery. 

Arch Iran Med 2005;8:21-6.

31. Darwazah AK, Abu Shama RA, Hussein E, Hawari 

MH, Ismail H. Myocardial revascularization in 

patients with low ejection fraction < or =35%: 

effect of pump technique on early morbidity and 

mortality. J Card Surg 2006;21:22-7.

32. Kim DK, Yoo KJ, Hong YS, Chang BC, Kang MS. 

Clinical outcome of urgent coronary artery bypass 

grafting. J Korean Med Sci 2007;22:270-6.

33. Herlitz J, Wiklund I, Sjoland H, Karlson BW, 

Karlsson T, Haglid M, et al. Relief of symptoms 

and improvement of quality of life five years 

after coronary artery bypass grafting in relation 

to preoperative ejection fraction. Qual Life Res 

2000;9:467-76.

Source of Support: Medical Sciences/University of Tehran. 
Conß ict of Interest: None declared.


