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Introduction: Renal failure predisposes patients to adverse outcome after coronary artery 
bypass grafting (CABG). Renal dysfunction is a predictor of increased morbidity and 
mortality after CABG, whether it is dialysis-dependent or not. Methods: In a 
retrospective study from April 2000 to December 2010, seventy-six patients (60 male and 
16 female with the mean age of 58.57±7.93 years) with different categories of chronic 
renal failure undergoing CABG in Shahid Madani Hospital, were studied. The cardiac 
disease leading to the operation was coronary artery disease (CAD) in all patients. 
Patients demographic, surgical and laboratory data were gathered from hospital records. 
Data were then analyzed. Results: Mean hospital stay was 10.16±7.16 days. The 
preoperative mortality rate was 10.5% (15% in non dialysis and 5.6% in dialysis 
dependant patients with no significant difference). Morbidity rate was 28.9% 
(respectively 30% and 27.8% in dialysis and non dialysis patients with no significant 
difference) including in-hospital myocardial infarction (MI) (10.5%), in-hospital stroke 
(2.6%), in-hospital bleeding (21.1%) and in-hospital infection, pneumonia, (5.3%). Mean 
creatinine and blood urea nitrogen (BUN) levels were significantly increased after surgery 
(p<0.001). Postoperative hemodialysis rate was 33.3%. Conclusion: Chronic renal failure 
whether dialysis-dependant or not increases in-hospital mortality and morbidity in 
patients undergoing CABG. For CRF patients not on dialysis with a creatinine 2.5 gm/dL, 
there is a strong likelihood of postoperative dialysis. 
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Introduction 
 
Renal failure predisposes patients to adverse outcome 

after coronary artery bypass surgery. Moderate to end 
stage renal dysfunction is known to be an important 
predictor of morbidity and mortality after coronary artery 
bypass grafting (CABG) and in this group a 5-year 
survival of less than 50% has been observed.1 A number 
of studies have identified indicators of preoperative 
impaired renal function as risk factors for mortality2-6 

and morbidity5-9 with CABG. Patients with chronic  
 

 
renal failure (CRF) have other risk factors for 
cardiovascular mortality like hypertension, left 
ventricular hypertrophy, myocardial dysfunction, 
abnormal lipid metabolism, anemia and increased plasma 
homocysteine levels.10,11 CABG indications in these 
patients are the same as patients without renal failure 
having coronary artery disease. CABG in comparison to 
standard medical treatments has better survival rate.10 

 It should be noted that patients with chronic renal failure 
clearly differ in several aspects from other patients who 
undergo surgical coronary revascularization. Patients 
with end stage renal disease (ESRD) often have multiple 
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comorbid disorders, including hypertension and diabetes 
mellitus, each with its own complications and associated 
impact on both short- and long-term survival.12 In 
addition, infection and sepsis have been identified as 
significant causes of morbidity and mortality in patients 
with ESRD undergoing cardiac surgical procedures. As a 
result of these factors and others such as perioperative 
volume and electrolyte disturbances, patients with 
chronic renal failure are at increased risk for 
complications after CABG.12  

Early after revascularization, patients may expect relief 
from coronary symptoms with coincident improvement 
in overall functional status. However, long-term survival 
remains relatively limited in this patient population, 
suggesting a need for further investigations to establish 
the relative costs and benefits of revascularization in 
patients with dialysis-dependent ESRD.10 Current survey 
studies postoperative outcomes in patients with chronic 
renal failure undergoing coronary artery bypass grafting 
in Madani Educational center in years 2000-2010. 
 
Materials and methods  
 

We retrospectively analyzed the charts of 76 patients 
(16 women and 60 men with a mean age of 58.57±7.93 
years [±standard deviation]) with different categories of 
chronic renal failure who undergone CABG from April 
2000 to December 2010 in Shahid Madani Hospital, 
Tabriz. Forty (52.6%) patients had dialysis previously. 
The cardiac disease leading to the operation was 
coronary artery disease (CAD) in all patients. Those with 
laboratory test taken at least 2 weeks before surgery were 
included. Patients with history of non cardiac surgery 
were excluded. The study protocol was approved by the 
institutional ethics review board. All data were gathered 
from hospital records. Patients were managed by 
Helsinki agreement. The preoperative patient data are 
summarized in Table 1.  

 
Table 1. Preoperative status and demographic findings of patients 

 

operation 

Elective 22 (28.9%) 
Emergent 54 (71.1%) 
Cardiac risk factors  
Hypertension 72 (94.7%) 
Hyperlipidemia 28 (36.8%) 
Diabetes mellitus 45 (59.2%) 
Obesity 34 (44.7%) 
History of smoking 16 (21.1%) 
Familial history 22 (28.9%) 
Previous MI 22 (28.9%) 
Comorbidity  
Peripheral arterial vascular disease 0 
Chronic obstructive pulmonary disease 8 (10.5%) 
Neurologic disease 14 (18.4%) 

Infection (including endocarditis) 0 

 
 

Statistical analysis 
 

Continuous data with normal distribution are given as 
mean±standard deviation, otherwise as median, student t 
test for testing the significance of mean for independent 
continuous scale data, Chi-square or Fisher exact test for 
testing the significance of percentages. A p value of 0.05 
or less was considered significant. 
 

Results 
 

Twenty-eight patients (36.8%) had history of 
previous cardiac surgery. Forty (52.6%) patients were on 
dialysis. Table 2 demonstrates major adverse cardiac 
events (MACE) among CRF patients. The most common 
complication was bleeding (21.1%). Ventilation more 
than 48 hours was needed in 8 (10.5%) patients. Mean 
hospital stay was 10.16±7.16 days. Mean creatinine 
levels before surgery was 4.34±2.61 and 5.21±2.80 after 
surgery. Significant differences existed between 
creatinine levels before and after CABG (p=0.001). Also, 
there was significant differences between blood urea 
nitrogen (BUN) levels before (53.58±30.48) and after 
CABG (66.80±25.29) (p=0.001). MACE incidence in 
CRF patients with and without dialysis was 12 (30%) 
and 10 (27.8%) respectively; the difference was not 
significant. 

 
Table 2. Major adverse cardiac events (MACE) among CRF patients  

 

MACE 22 (28.9%) 
In-hospital death 8 (10.5%) 
MI in hospital 8 (10.5%) 

Need for In-hospital resurgery 0 

In-hospital stroke 2 (2.6%) 

In-hospital bleeding 16 (21.1%) 
Bleeding type (Major) 9 (56.2%) 
Bleeding type (Minor) 7 (43.8%) 
In-hospital infection 4 (5.3%)* 

 
*All patients had pneumonia 
 

Discussion  
 

Renal failure predisposes patients to adverse outcome 
after coronary artery bypass surgery. Renal dysfunction 
is a predictor of increased morbidity and mortality after 
CABG, whether it is dialysis-dependent or not.1-9 CABG 
indications in these patients are the same as patients 
without renal failure having coronary artery disease. 
CABG in comparison to standard medical treatments has 
better survival rate.10 Whether CABG can be performed 
safely in renal failure patients, and how, have remained 
questions of great concern in recent years. Fluid overload 
and pulmonary congestion related to cardiopulmonary 
bypass, anemia, and the bleeding tendency in these 
patients are sources of worry for most surgeons.5,6  

The proportion of patients with non-dialysis-
dependent mild renal insufficiency who require coronary 
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revascularization is much higher than that with dialysis-
dependent renal failure, but it is less well known whether 
mild renal insufficiency influences the clinical outcome 
after heart surgery.13-15  

Rao et al. have shown that patients with non-dialysis-
dependent mild renal insufficiency are elderly and 
diabetic, with a higher prevalence of hypertension, 
peripheral vascular disease, and left ventricular 
dysfunction in comparison with the routine population 
undergoing CABG.14 Patients in their study group also 
had a significant difference in body mass index. A 
majority of patients undergoing CABG are male. At the 
same age, weight, and level of serum creatinine women 
have a lower eGFR while there may be a different 
qualitative relationship between renal function and risk 
of future cardiovascular disease in women.16 In this study 
seventy six patients with CRF (52.6% on dialysis before 
surgery) were studied. Patients' mean age was 
58.57±7.93 years and most (78.9%) were male. In 
Samuels et al. study most patients were male (81.8%), 
with a mean age of 71 years.13  

Although gender distribution is likely the same, 
patients were older in Samuels et al. study. The increase 
in morbidity and mortality associated with dialysis-
dependent renal disease is widely recognized.14,17,18  

An increased morbidity has also been shown in 
association with moderately elevated serum creatinine 
levels in patients with non-dialysis-dependent renal 
insufficiency.14 In this study MACE occurred in 28.9% 
of patients. Its incidence among dialysis and non dialysis 
patients was 30% and 27.8%, respectively. However, 
MACE incidence between patients with renal failure 
dialysis or not-dialysis dependant was not significant. 
Reported postoperative complications incidence is 48% 
in dialysis-dependent renal failure,17 which is much 
higher than our results. Previous studies have shown that 
the morbidity and mortality of patients with dialysis-non-
dependent renal insufficiency ranges from 25% to 81% 
and from 5% to 19%, respectively.13-15  

The reported mortality rates in patients with non-
dialysis-dependent renal dysfunction were between 5.3% 
and 19.3%.6,15,19 Thus, these strongly suggest that 
patients with mild renal insufficiency, despite the 
absence of dialysis, remain at risk for adverse outcomes. 
Samuels et al. suggested that patients over the age of 70 
years with chronic renal failure are at a substantial risk of 
hospital death and major morbid event after CABG.13 

 A recent report described a serum creatinine level 
greater than 1.6 mg/dl as the most important predictor of 
in-hospital mortality after coronary reoperation in 
patients aged 70 and over.20 Therefore, the therapeutic 
strategy should be chosen carefully in elderly patients 
with elevated serum creatinine. Preoperative mortality 
incidence among our patients was 10.5%. In-hospital 
mortality was 15% in dialysis dependant patients and 
5.6% in non dialysis CRF patients which was not 

significant. The same results were observed in 
Nakayama and coworkers’s study.  

In their study, hospital mortality was 11% in non 
dialysis and 5.9% in dialysis dependant patients with no 
significant difference; however unlike our findings 
mortality rate was higher in patients with no dialysis.21 
Similar to our findings, in-hospital mortality between 
dialysis-dependent renal failure patients in Liu et al.22 
study was 12.2% and 13.8% in Horst and coworkers.23 

 Samuels et al. reported hospital mortality rate of 
(23%) with 4 (31%) hospital deaths in patients on 
dialysis and 6 (19%) in patients with no dialysis13; as is 
seen, the highest mortality rate even in dialysis nor in 
non dialysis CRF patients was reported by Samuels et al, 
which is considerably high in dialysis patients. 

 Other complications observed in our study were 
myocardial infarction (MI) in 10.5%, in-hospital stroke 
in 2.6%, in-hospital bleeding in 21.1% consisting of 
11.8% major but not in need of re-exploration and 9.3% 
minor bleeding and in-hospital infection in 5.3%, all 
having hospital acquired pneumonia. In non-dialysis-
dependant renal failure patients, reported postoperative 
recovery was longer, which is associated with a more 
frequent occurrence of major complications (28.8%) and 
mortalities (6.8%). Postoperative stroke and mediastinitis 
were both 3.4%, also postoperative hemodialysis was 
13.6% and long term mechanical ventilation was 10.2%. 
Postoperative MI was not seen in any cases.24 

 Prevalence of acute renal failure requiring dialysis 
has been reported to range from 0.5 to 1.1% of patients 
undergoing cardiac surgery.25 In this study, mean 
creatinine and BUN levels were significantly increased 
after surgery, considering the need for dialysis in patients 
with CRF not on dialysis. Postoperative hemodialysis 
rate was 33.3%. Hayashida et al reported 11% need for 
postoperative dialysis.26  

In Samuels et al. study, in non-dialysis patients there 
were 8 (26%) patients who required permanent 
postoperative dialysis.13 The high prevalence of 
postoperative dialysis in our patients could be due to 
high preoperative creatinine levels (over 3 mg/dl) in CRF 
patients but not on dialysis. It is suggested that for CRF 
patients not on dialysis with a creatinine 2.5 gm/dL, 
there is a strong likelihood of permanent postoperative 
dialysis.13 
 
Conclusion 
 

In conclusion, results of present study showed that 
chronic renal failure whether dialysis-dependant or not 
increases in-hospital mortality and morbidity in patients 
undergoing CABG. For CRF patients not on dialysis 
with a creatinine 2.5 gm/dL, there is a strong likelihood 
of postoperative dialysis. 
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