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Abstract

Background: Renal failure is a systemic disorder and has destructive effects among all organs 
including cardiovascular system. The development of postoperative acute kidney injury has been 
recognized as one of the strongest risk factor for mortality in patients undergoing cardiac surgery.

Aim/Objective: To investigate postoperative course of acute on chronic renal failure after cardiac 
surgery and defi ne perioperativerisk factors for predicting postoperative acute renal failure (ARF) 
development.

Materials and Methods: From January 2006 to December 2014, data of 3038 patients undergone 
cardiac surgery was retrospectively reviewed. Data of 42 chronic renal failure (CRF) patients who undergone 
dialysis at early postoperative period (≤30 days after cardiac surgery) were selected and evaluated. Group 
1 (n=18) was consisted of patients who have preoperative dialysis dependent CRF and undergone dialysis 
after cardiac surgery, while Group 2 (n=24) was consisted of patients who have preoperative dialysis non-
dependent CRF and undergone dialysis after cardiac surgery. Preoperative clinical characteristics and 
demographics, operational data of patients as well as postoperative outcomes of patient groups were 
analyzed, hereby a comparison of two groups was performed.

Results: There were not statistically difference between groups for neuropsychiatriccomplications, 
wound infectious complications, septiccomplications, reexploration, duration of ventilation, cardioversion, 
intraaortic balloon pump support, pleural effusion, pericardial effusion and total drainage amounts.

Positive inotropic necessity, signifi cant electrocardiographicchanges, reintubation necessity and 
transfusion amounts were statistically higher in Group 2. Patients in Group 2 had a signifi cant longer 
intensive care unit (ICU) stay (mean length of ICU stay was 4 days in Group 1, while 6 days in Group 2, p = 
0.01) and total hospital stay (mean length of total hospital stay was 9 days in Group 1, while 15 days in 
Group 2, p = 0.006). Thirty-day mortality rate was statistically higher in Group 2 (p = 0.044).

Conclusion: End stage renal failure is one of the worst preoperative risk factor for cardiac surgery 
but postoperative ARF development results with worst outcomes even patients had preoperative dialysis 
non-dependent CRF. So preoperative estimated glomerular fi ltration rate should be calculated to estimate 
ARF development risk, instead of evaluating with only serum creatinine.
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Introduction

Renal failure is a systemic disorder and has destructive 
effects among all organs including cardiovascular system. 
Many studies revealed chronic renal failure (CRF) is associated 
with cardiovascular diseases (CVD) [1,2]. The complex 
association of CRF with CVD is probably due to clustering of 
several cardiovascular risk factors including the “traditional 
factors” such as age, hypertension (HT), diabetes mellitus 

(DM), and hyperlipidemia (HL) and “nontraditional factors” 
that are specifi c to CRF such as anemia, volume overload, 
mineral metabolism abnormalities, proteinuria, malnutrition, 
oxidative stress and infl ammation in CRF patients [3].

Acute or chronic renal failure which is characterised 
by elevated serum creatinine concentration or decreased 
glomerular fi ltration rate (GFR) level may be associated with 
an increased risk of mortality and morbidity for patients 
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undergoing cardiac surgery. The development of postoperative 
acute kidney injury (AKI) has been recognized as one of the 
strongest risk factor for mortality following open heart 
surgery [4]. In cardiac surgery patients, an increase 25% 
at the serum creatinine level results with a 15 fold increase 
at the risk of hospital mortality [5,6]. Thus, deciding the 
treatment and operative strategy for cardiovascular patients 
with concomitant CRFis crucial. Despite dialysis-dependent 
CRF patients have an increased morbidity and mortality risk 
after cardiac surgery, end-stage renal disease (ESRD) should 
not be considered as a contraindication to cardiac surgery or 
cardiopulmonary bypass (CPB) [7]. One of the main problem 
faced by cardiac surgeons is a lack of consensus on the 
diagnostic criteria for acute renal failure (ARF) and the optimal 
time to initiate dialysis theraphy. Currently there is neither 
consensus nor a guideline to recommend the use of prediction 
models for acute kidney injury after cardiac surgery in non-
dialysis dependent CRF patients.

ARF is a possible complication of cardiac surgery, and 
may develop in patients with CRF or normal renal functions 
preoperatively. Furthermore, ARF is associated with early and 
late mortality (up to 15-30% for dialysis non-dependent ARF 
and 60% for dialysis-dependent ARF), prolonged length of 
hospital and intensive care unit (ICU) stay, increased infective 
complications [8-10]. In the current literature, there are 
studies that compare ARF and dialysis dependent CRF patients 
or non renal failure and dialysis dependent CRF patients [11]. 
Nevertheless, we couldn’t fi nd any study comparing dialysis 
dependent CRF and ARF on dialysis non-dependent CRF 
patients.

In this study, we aimed to investigate the postoperative 
course of acute on chronic renal failure (AonCRF) after cardiac 
surgery.Therefore, we evaluated the postoperative course by 
comparing mortality and morbidity parameters. Additionally, 
this study purposed to defi ne perioperative risk factors for 
predicting postoperative ARF development. 

Materials and Methods

Patient selection

This study was designed as retrospective study and 
approved by Gulhane Military Medical Academy Ethical Board. 
From January 2006 to December 2014, data of a total of 3038 
patients who underwent cardiac surgery including isolated 
coronary artery bypass grafting (CABG), isolated aortic or 
mitral valve replacement, Bent hall procedure and combined 
cardiac surgery such as CABG with intra cardiac tumour 
surgery or valve replacement were reviewed. CPB was used for 
all type of surgery. From this database, data of 42 patients who 
had dialysis dependent or non-dependent CRF and underwent 
dialysis at early postoperative period (≤30 days after cardiac 
surgery) were analysed. After data collection, patients were 
divided into 2 groups. Group 1 was consisted of 18 patients who 
have preoperative dialysis dependent CRF and continued to 
have dialysis after cardiac surgery, while Group 2 was consisted 
of 24 patients who have preoperative dialysis non-dependent 
CRF and underwent hemodialysis after cardiac surgery. The 

exclusion criteria were as follows; emergent operations 
(operation within the fi rst 24 hours of coronary angiography), 
low ejection fraction (EF) (EF<30%), temporary or permanent 
pacemaker and off-pump surgery.

Types of anaesthesia and CPB protocol

All patients in both groups received similar standardized 
anaesthesia management with use of propofol (1-2.5 mg/kg), 
remifentanil (1 mg/kg) bolus and infusion (0.4 μg/kg), and 
inhalational agents during CPB.Mild or modarate hypothermia 
(240-340) was used in all cases. Prime solution was contained 
1100cc ringer lactate, 300cc mannitol, 100 mg unfractioned 
heparin, 250 mg methylprednisolone.Non-pulsatile perfusion 
techniques were used and fl ow rates of perfusion were1.8, 
2.0, 2.2 and 2.4 L/m2/min at 240C, 300C, 340C and 370C, 
respectively. Crystalloid and blood cardiolegia were used for 
cardiac arrest. Dialysis administration criteria during CPB were 
based upon the institutional protocol and experience including 
excessive fl uid volume overload (central venous pressure > 15 
cmH2O), oliguria (urine output < 20 mL at the fi rst hour of 
CPB), hyperkalemia (blood potassium level > 5.5 meq/L) and 
prolonged CPB time (> 180 min).

Renal failure defi nition

ARF was defi ned by using the Acute Kidney Injury Network 
(AKIN) stage 1-3 criteria – a x1.5 times or more increase in the 
serum creatinine and/or 25% or more decrease in estimated 
GFR, from preoperative to peak postoperative serum creatinine 
level. Preoperative and peak postoperative serum creatinine 
were defi ned as the creatinine values recorded within two week 
before the surgery and the highest creatinine level within 10 
days after surgery, respectively [12].CRF was defi ned using the 
National Kidney Foundation Kidney Disease Outcome Quality 
Initative (NKF-K/DOQI) scale, which suggests estimated GFR 
below than 60 mL/min [13].

Study protocol

Preoperative demographic features and baseline clinical 
characteristics of patients including body mass index (BMI), 
body surface area (BSA), value of estimated glomerular 
fi ltration rate (eGFR) (calculated by using modifi cation of diet 
renal disease formula), EF, cardiac rhythm, smoking, level 
of European System for Cardiac Operative Risk Evaluation 
(EuroSCORE), concomitant disorders such as HT, DM, HL 
and chronic obstructive pulmonary disease (COPD),presence 
of arteriovenous fi stula, history of cardiac operation, and 
preoperative medications such as antihypertensive or lipid 
lowering therapies were recorded.In addition to these 
preoperative data, several laboratory tests such as creatinine, 
glycosylated hemoglobin, low density lipoprotein (LDL), 
total cholesterol and triglycerides were also included to 
our analyse. Being the value of LDL > 160 mg/dL, the value 
of total cholesterol> 240 mg/dL orthe value of triglycerid 
> 200 mg/dL is considered as diagnostic criteria of HL. 
Additionally, mean arterial pressures (MAP) and CRF stages 
of patients were also recorded. Operational data of patients 
such as type of surgery, total aortic cross-clamping time, total 
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CPB time, number of proximal/distal anastomosis, lowest 
hematocrit ratio, MAP and body temparature were recorded. 
Necessity of ultrafi ltration/hemodialysis during CPB and/
or extracorporeal membran oxygenation (ECMO) were the 
other recorded variables. Postoperative data of patients such 
as mechanical ventilation time, length of ICU and hospital 
stay, drainage amount, necessity of transfusion of blood 
products, inotropic or mechanical support, cardiovertion and/
or antiarrhythmic medication and postoperative reexploration 
rates were recorded. All recorded preoperative, intraoperative 
and postoperative data were analyzed, and then a comparison 
of two groups was performed. Moreover, a cardiologist who 
was unaware of patients’ groupdistribution,evaluated the 
postoperative daily electocardiograms of all patients. New 
developed branch blocks, disrythmias, conduction delays, ST 
depressions/elevations, pardee waves and pathologic Q waves, 
were considered as signifi cant electrocardiographic(ECG) 
changes.Mortality prevalances were classifi ed into 2 groups 
as early (in postoperative fi rst 30 days), andlate (duration 
between postoperative 30thday and end of the follow up).
Patients telephoned, mortality and medical status searched by 
questioning after discharged up to 5 years.

Statistical analysis

All statistical analyses were performed using Statistical 
Package for Social Sciences (SPSS) program (version 15.0, SPSS, 
Chicago, Illinois, USA).Continuous variables were expressed 
as mean ± standard deviation. Categorical variables were 
expressed as frequency and percentages. Differences between 
groups were analyzed by Fischer’s exact test and Pearson’s 
chi-square test for qualitative variables. Student T-test and 
Mann-Whitney U test werealso conducted out toanalyse 
the quantitative variables. Mortality rates were analyzed by 
using Kaplan Meier and log rank tests.A p value of <0.05 was 
considered as statistically signifi cant with a 95% confi dence 
interval. 

Results

Baseline characteristics and demographics

Preoperative clinical characteristics and demographics of 
patient groups were summarized in table 1. Basic demographic 
variables were not statistically signifi cantin both groups 
except gender, prevelance of DM and level of EuroSCORE. The 
proportion of female gender and prevelance of DM were higher 
in Group 2 than in Group 1.In addition to these differences, 
as expected, eGFR was also signifi cantly higher in Group 2. 
(mean eGFR was 11.65 in Group 1, while 43.85 in Group 2; p = 
0.01). Preoperative level of EuroSCORE of patients were used 
in order to determine the risk scores of patients. Group 1 had 
signifi cantly higher risk score compared with Group 2 (p< 
0.05). Preoperative medications were shown in table 2. The 
prevalence of use of preoperative oral antidiatebic and insulin 
therapy was higher in Group 2 (p=0.01). 

Intra operative data

Intraoperative data of patient groups were listed in table 
3. CABG was the most common surgery type for both groups. 

However, there was not any signifi cant difference between the 
groups for neither surgery type nor surgical variables. 

Post operative outcomes

Postoperativedata of patient groups were listed in table 4. 
Various complication rates were found to be higher in Group 
2 without statistical signifi cancy (p >0.05). However, positive 
inotropic necessity, signifi cant ECG changes, reintubation 
necessity and transfusion amounts were statistically higher 
in Group 2. Patients in Group 2 had a signifi cant longer ICU 
stay (mean length of ICU stay was 4 days in Group 1, while 6 
days in Group 2, p = 0.01) and total hospital stay (mean length 
of total hospital stay was 9 days in Group 1, while 15 days in 
Group 2, p = 0.006). All of patients in Group 1 continued to 
their dialysis programmes after discharge, while 5 patients in 
Group 2 continued to dialysis (by questioning up to 5 years). 
During a total follow-up period, there were 5 deaths (27.8%) in 
Group 1, and 9 deaths (37.5%) in Group 2. Cumulative survival 

Table 1: Baseline characteristics and demographics of patient groups.

Parameter Group 1 (n=18) Group 2 (n=24)
p 

value

Age (year)[mean ± SD] 60.8 ± 11.5 65.9 ±7.6 0.09

Gender (Female/Male) [n,%]
3/15 

(16.7%/83.3%)
11/13 

(45.8%/54.2%)
0.04

Body surface area (m2)[mean ± SD] 1.75 ± 0.19 1.78 ± 0.17 0.61

Body mass index (kg/m2)[mean ± SD] 25.4 ± 4.8 27.6 ± 3.8 0.10

COPD [n,%] 7 (38.9%) 5 (20.8%) 0.20

Hypertension [n,%] 15 (82.3%) 18 (75%) 0.70

Diabetes mellitus[n,%] 6 (33.3%) 18 (75%) 0.007

Hyperlipidemia[n,%] 7 (38.9%) 7 (29.2%) 0.50

LDL cholesterol (mg/dL)[mean; range] 100 (26 - 215) 107.5 (41 - 162) 0.89

Total cholesterol (mg/dL)[mean; range] 168 (85 - 313) 181.5 (72 - 250) 0.58

Triglycerid(mg/dL)[mean; range] 143 (54 - 363) 153 (65 - 345) 0.65

Prior cardiac surgery history [n,%] 1 (5.6%) 3 (12.5%) 0.62

Glycosylated hemoglobin (%)[mean ± 
SD]

7.6 ± 1.5 8.2 ± 1.7 0.48

Ejection fraction (%)[mean ± SD] 50.7 ± 11.7 53.0 ± 10.2 0.49

eGFR (mL/min/1.73m2)[mean; range] 11.7 (4.4 - 21.7) 43.9 (10.7 - 59.4) 0.01

EuroSCORE[mean; range] 8 (5 - 11) 7 (2 - 11) 0.02

COPD: Chronic obstructive pulmonary disease; eGFR: Estimated glomerular 
fi ltration rate; EuroSCORE: European System for Cardiac Operative Risk 
Evaluation; LDL: Low density lipoprotein; SD: Standard deviation.

Table 2: Preoperative medications of groups

Medication Group1 Group 2 p value

Beta blocker [n,%] 11 (61.1%) 17 (70.8%) 0.50

Statin [n,%] 3 (16.%) 7 (29.2%) 0.47

Alfa blocker [n,%] 3 (16.7%) 1 (4.2%) 0.29

Calcium canal bloker [n,%] 8 (44.4%) 9 (37.5%) 0.65

ACE inhibitor or ARB [n,%] 6 (33.3%) 14 (58.3%) 0.10

Oral anti diabetic [n,%] 2 (11.1%) 11 (45.8%) 0.01

Insulin [n,%] 3 (16.7%) 11 (45.8%) 0.01

ACE: Angiotensin converting enzyme; ARB: Angiotensin reseptor blocker
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rates of both groups were shown in fi gure 1. The survival rates 
at 6 month, 1 and 5 years were 100%, 81.6% and 67.3%in 
Group 1, and 66%, 66% and 59.4% in Group 2, respectively 
(by questioning up to 5 years). But these survival rates were 
not signifi cantly different between the groups (p> 0.05). 
Thirty-day mortality rate was statistically higher in Group 2 
(p = 0.044). There was no mortality in Group 1 patients, and 

there were 5 deaths in Group 2 patients during 30-day follow-
up period. During 30-day follow-up period, the survival rates 
were 100% and 79.2% in Group 1 and 2, respectively. In Group 
2, there were 6 patients (25%) who received dialysis during 
CPB, while 18 patients (75%) did not recieve dialysis. There was 
not statistically difference between groups in terms of neuro 
psychiatric complications, wound infectious complications, 
septic complications, reexploration, duration of ventilation, 
cardioversion, intraaortic balloon pump support, pleural 
effusion, pericardial effusion, total drainage amounts.

Discussion

Many authors suggest to use of the level of eGFR instead 
of creatinine level for estimating the preoperative renal 
reserve of the patients [14,15]. There are several creatinine-
based formulas for the estimation of eGFR that are widely 
used in research and clinical practice. We used the formula 
which developed by the Modifi cation of Diet in Renal Disease 
(MDRD) Study Group in 1999 [16]. It was simplifi ed in 2002 
by omitting albumin and blood urea nitrogen to a 4-variable 
MDRD which estimates eGFR using the variables of age, 
gender, race and serum creatinine [17]. MDRD formula was 
preferred for estimation of GFR since it is more precise in 
CRF patients. Other methods such as Cockcroft and Gault 
can lead to an overestimation of GFR in patients with ESRD 
[1,18]. Gong et al. concluded that postoperative elevation of AKI 
level was associated with a prolonged duration of mechanical 
ventilation, intensive care unit stay, postoperative hospital 
stay, delayed extubation, extubation failure and death [19]. 
Maguel-González et al. showed similar results in their study 
for patients especially stage 2 and stage 3 AKI. ARF had a 
longer hospital stay and a higher mortality [20]. Different 
from these studies, in our study, duration of mechanical 
ventilation found similar despite hospital stay and ICU time 
were found signifi cantly longer and reintubation rates were 
found signifi cantly higher for Group 2. Avoiding perioperative 
hypotension and volume overload, limitation of cardioplegic 
solutions, minimalization of CPB duration, detection of renal 
reserve precisely by calculating eGFR with MDRD formula, and 

Table 3: Operational data of patient groups

Variable Group1 Group 2 p value

Type of operation [n,%]
               Isolated CABG 
               Isolated AVR
               Isolated MVR

               Benthall procedure
               Combined surgery

15 (83.3%)
1 (5.6%)
1 (5.6%)
0 (0%)

1 (5.6%)

18 (75%)
1(4.2%)
0 (0%)

1(4.2%)
4 (16.7%)

0.51

Proximal anastomosis [n,%]0-3
4-6

9 (56.3%)
7 (43.8%)

18 (81.8%)
4 (18.5%) 

0.15

Distal anastomosis [n,%] 1-3
4-6

5 (31.3%)
11 (68.8%)

12 (54.5%)
10 (45.5%)

0.15

Minimum MAP (mmHg)[mean ± SD] 53.8 ± 5.1 54.8 ± 5.9 0.31

Minimum body temperature (0C)[mean ± SD] 28.8 ± 2.3 27.9 ± 2.2 0.20

Minimum hematocrit level (%)[mean ± SD] 17.8 ± 3.3 18.0 ± 3.0 0.79

Total CPB time (min)[mean; range] 114.5 (18-234)
122.5 (39-

450)
0.40

Aortic cross-clamptime(min)[mean; range] 65 (9-130) 77 (20-275) 0.14

AVR: Aort valve replacement; CABG: Coronary artery bypass grafting; CPB: 
Cardiopulmonary bypass; MAP: Mean arterial pressure; MVR: Mitral valve 
replacement; SD: Standard deviation.

Table 4: Postoperative data of patient groups

Variable Group 1 Group 2 p value

Mechanical ventilation time (hour) [mean; 
range]

14 (9-49) 16 (11-150) 0.24

Length of ICU stay (day) [mean; range] 4 (2-10) 6 (2-118) 0.01

Length of hospital stay (day) [mean; range] 9 (6-38) 15 (2-159) 0.006

Transfused blood product (unit) [mean; range] 10 (3-27) 14 (3-166) 0.04

Positive inotropic support [n,%] 8 (44.4%) 22 (91.7%) 0.01

Intraaortic balloon pump support[n,%] 1 (5.6%) 8 (33.3%)  0.06

Pericardial effusion [n,%] 0 (0%) 2 (8.3%) 0.49

Pleural effusion [n,%] 2 (11.1%) 4 (16.7%) 0.68

Reintubation [n,%] 1 (5.6%) 9 (37.5%) 0.01

Total drainage (cc) [mean; range]
1050

(400-3950)
1172.5

(550-4400)
0.17

Mediastinal bleeding required re-
exploration[n,%]

2 (11.1%) 6 (25%) 0.43

Signifi cant ECG changes [n,%] 6 (33.3%) 16 (66.7%) 0.03

Arrhythmiccomplications[n,%]
 Atrial fi brillation

                       Ventricular tachycardia
                       Ventricular fi brillation

6 (33.3%)
6 (33.3%)

0 (0%)
1 (5.6%)

13 (54.2%)
9 (37.5%)
3 (12.5%)
1 (4.2%)

0.17
0.70
0.24
1.00

Cardioversion [n,%] 1 (5.6%) 6 (25%) 0.20

Neuropsychiatriccomplications[n,%] 4 (22.2%) 9 (37.5%) 0.28

Wound infectious complications[n,%] 3 (16.7%) 10 (41.7%) 0.08

Septiccomplications[n,%] 1 (5.6%) 4 (16.7%) 0.37

ECG: Electrocardiography; ICU: Intensive care unit

Figure 1: Kaplan-Meier survival curves for both groups.
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performing dialysis during CPB period may prevent elevation 
of AKI stage in patients with dialysis non-dependent CRF after 
cardiac surgery. also renal protective treatment strategies 
such as perioperative statines, acetylsalicylic acid, tolvaptan, 
and dexmetedomidine use, choosing pulsatile fl ow technique 
during CPB period, maintaining hemoglobin level above 8 g/dL 
during surgery are some of the other relevant options.

In some studies, a positive correlation between postopera-
tive blood transfusion and drainage amount was reported [21-
23]. Postoperative blood transfusion usage was reported 17% 
for no ARF group while33% for ARF stage 1 and 67% for stage 
2-3 ARF group [22]. Another study also found out mean: 3.3± 
4.6 units for ARF group comparing to mean: 1.4 ± 2.5 for no 
ARF group (p< 0.05). As corralated to higher usage of blood 
transfusion, ARF group’s drainage were also reported higher 
for the fi rst 12 hours postoperatively [21]. In our study despite 
similar drainage amounts for both groups, we found signifi -
cantly higher blood transfusion rates in Group 2. 

Electrolit imbalance such as hyperkalemia is one of the 
most important reason for mortal arrythmias. Hyperkalemia-
induced accelerated idioventricular arrythmias reported before 
[22]. Some other studies showed the association between 
increased prevalance of arrythmias of patients with ARF and 
acute coronary syndromes [24]. In our study, despite atrial 
fi brillation, ventricular fi brillation, ventricular tachycardia and 
cardioversion rates were similar in both groups but signifi cant 
ECG changes (bundle branch blocks, atrio-ventricular blocks, 
dysrhythmia, new onset ST segment elevation or depression, 
pardee wave, pathological Q waves accept as signifi cant ECG 
changes) were higher in Group 2. The self-resistance of 
ESRD patients to electrolit imbalances may be the reason for 
decreased ECG changes. ARF on CRF patients do not have this 
resistance, thus performing dialysis to dialysis non-dependent 
CRF patients during CPB may avoid ECG changes due to 
decrease in electrolite imbalance. We offer the dialysis to all 
CRF patients undergoing cardiac surgery during CPB.

In contrast with our fi ndings, Lopez-Delgado et al.have 
reported that sepsis is associated with AKI after cardiac 
surgery [21]. There is a lack of studies associating effusional 
complications and AKI after cardiac surgery. In our study 
neither pericardial nor pleural effusional complications 
weresignifi cantly differentbetween the groups. We 
hypothesized that our clinical strict dialysis protocol (in the 
events of persistent oligo-anuria, 20% increase in serum urea 
and creatinine levels, hyperkalemia, acidosis, and accumulation 
of total body fl uid) [25], avoided volume overloads and 
effusional complications for both groups. From this point, 
we consideredthat there was not a consensus about timing of 
optimal renal replacement therapy (RTT) following cardiac 
surgery. Cresenzi et al. suggest that the starting of RRT after 12 
hours follow-up of urine output less than 0.5 mL/kg/hour [26]. 
In our department, dialysis therapy has been starting after a 
nephrology consultation, without a strict value of urine output, 
volume overload, electrolit imbalances, etc.

As similar to our study, Bahar et al. have reported that the 
use of higher postoperative positive inotropic and IABP for ARF 

on CRF patients, comparing to dialysis non-dependent group 
(Group 1: 20% vs Group 2: 80%) [27]. Although we found that 
postoperative use of IABP was six times higher for group but 
it was not statistically signifi cant. Larger studies with patient 
numbers are necessary to confi rm this result.

In the literature there are many published studies 
which offers different preoperative medications for protect 
postoperative renal functions. There are also studies which 
suggest perioperative prophylactic dialysisfor CRF patients 
whether dialysis dependent or not- dependent [25,28]. Beside 
this, CPB strategy may be another important factor. Two large 
studies have shown better postoperative renal outcomes by 
using off-pump techiniques [15,29]. Conversely, some other 
authors reported different results such as no difference between 
the off-pump and on-pump groups [30]. It is contraversial that 
CPB durationis a risk factor for postoperative ARF development. 
Some studies reported as limitation of CPB duration for ARF 
development is 115 minutes [31] and above. Suen et al. reported 
as limitation of CPB duration for ARF development 140 minutes 
[32] and above. Cut-off level for total aortic occlusion time 
for postoperative ARF development was reported by several 
studies between 79-87 minutes and above [33]. In our study, 
mean aortic occlusion time of Group 2 was 77 minutes. 

In current literature, there are many papers revealed no 
relationship between MAP during CPB and postoperative 
ARF development [34-36]. However in another study, this 
correlation have been detected for anemic patients [37]. All 
these studies used only MAP during CPB whereas Kanji et al. 
used also preoperative MAP for predicting postoperative ARF 
development.In their study, they reported that difference 
between preoperative and intraoperative MAP above 26mmHg 
is associated with ARF development [38]. In our study, 
preoperative and intraoperative mean MAP difference was 
35,46 mmHg. Association between hypothermia and ARF 
development is still a debate for cardiac surgery. Kourliouros 
et al. reported thathypothermia at 27 0C and below is a risk 
factor for postoperative ARF development [39]. In our study, 
there were 8 patientswho have 27 0C and below hypothermia 
at group.

Kaplan-Meier plots, shown in fi gure 1 , illustrated that 
patients in Group 2 had worse short-term survival during the 
follow-up period. Our fi ndings are consistent with Ivert et al. 
and Filsofui et al. who suggest the highest mortality during 
postoperative fi rst month [6,40]. We think that not after the 30 
days but the fi rst 30 days of the heart surgery is the most critical 
period for the patient’s physiological balance and compansatuar 
reactions against surgical stress-induced imbalance status 
couldn’t performed by the patients who encounter fi rstly. On 
the other hand preoperative dialysis dependent patients are 
already used to live with this imbalance situation. Because their 
compensatorr mechanisms which developed in years let them 
to live with this abnormalities. For example, a low hematocrit 
level can be one of the reason of tachycardia or a high potassium 
level can be one of the reason of fi brillation for a preoperative 
non- dialysis dependent patient while the same levels can 
cause no symptoms for a preoperative dialysis dependent one. 
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Because a patient who is dialysis dependent preoperatively has 
self resistance status among these abnormalities. For all this 
reasons, there is signifi cant difference between the groups for 
the 30 mortality but no difference after 30 day.

Our study had several limitations. Perhaps the most major 
limitation of this study was the relatively small sample size of 
study groups.

Conclusion

To the best of our knowledge this study is the fi rst one 
which compares dialysis dependent CRF and ARF on dialysis 
non dependent CRF. According to our fi ndings, despite mean 
preoperative level of Euro SCORE of Group 1 were signifi cantly 
higher than Group 2, postoperative outcomes such as ICU and 
hospital stays were longer, and positive inotropic support, 
signifi cant ECG changes, transfusion and early mortality were 
higher for Group 2 (ARF on CRF group). 

Bleeding diathezis, electolit imbalances, volume overloads 
due to acute renal insuffi ceny may be reason for these 
morbidities. This can be explained by lack of the adaptation 
period for ESRD in ARF on CRF patients. ESRD is one of the worst 
preoperative risk factor for cardiac surgery but postoperative 
ARF development results with even worse outcomes in patients 
with preoperative dialysis non-dependent CRF. So preoperative 
eGFR should be calculated to estimate ARF development risk, 
instead of evaluating with only serum creatinine. If eGFR 
calculated below 60 mL/min, planned dialysis during CPB can 
be used to reduce postoperative complications. A model that 
accurately estimates a patient’s risk for ARF after cardiac 
surgery can optimize clinical decision-making, preoperative 
and operative treatment strategies to minimize the risk of 
morbidity and mortality. 
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