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 المستخلص

 : التعرف على تأثير انخفاض حرارة المرضى على وظائف الكلية للمرضى الخاضعين لعملية زرع الشرايين القلبية.الهدف
مريضرررا  مرررن مرضرررى عمليرررة زرع الشررررايين التاويرررة والررر ين ا خلررروا  05: اختيرررري عينرررة )رضررريت ا)يرررر احتماليرررة  تكونررري مرررن االمنهجيةةة 

لبيرررة وترررع متابعرررة المرضرررى لررر  فرررالة العمليررراي ولررر  وحررر ة العنايرررة المركرررزة ولررر  ر ررررة الوراحرررة القلبيرررة بعررر  بالتترررابل  لرررى ر ررررة الوراحرررة الق
عمليرررة زرع الشررررايين التاويرررة. ترررع تح يررر  تحاليرررا وظرررائف الكليرررة لررر  اة ررربوع اةوا بعررر  العمليرررة ان ررربة ترشررري  كبيبررراي الكليترررين با عتمرررا  

يرررراتنين لرررر  الرررر ع  و فررررنفي وظررررائف الكليررررة بعرررر  العمليررررة ا ررررتنا ا  لررررى  مررررة م ررررتوك م ررررتوك الكر Crockroft-Gault علررررى معا لررررة 
الكريررراتنين لررر  الررر ع والةبررروح بن ررربة ترشررري  كبيبررراي الكليترررين كرررا ت : وظرررائف كليرررة حبيعيرررة ا بو زيرررا ة م رررتوك الكريررراتنين لررر  الررر ع وربررروح 

متو رررح بزيرررا ة م رررتوك الكريررراتنين لررر  الررر ع وربررروح ن ررربة % مرررن  برررا العمليرررةي عورررز كلررروو 50ن ررربة ترشررري  كبيبررراي الكليترررين ا رررا مرررن 
% مرررن  برررا العمليرررةي عورررز كلررروو شررر ي  بزيرررا ة م رررتوك الكريررراتنين لررر  الررر ع وربررروح ن ررربة 05%  لرررى 50ترشررري  كبيبررراي الكليترررين بكثرررر مرررن 

 % من  با العملية.05ترشي  كبيباي الكليتين بكثر من 
% ي 05ور لررر يةع عورررز كلررروو بعررر  العمليرررةي الن ررربة العاليرررة مرررنةع  كانررري: مرررن الررر كورا%  مرررن العينرررة تحررر87بظةرررري ال را رررة ا النتائةةة   

 ي و رررري ماكينررررة القلررررن والرئررررة الفررررناع  بكثررررر مررررن 07% ي مرضررررى  ال رررركروا%78% ي الترررر خينا05 ررررنةا 85-05التقرررر ع لرررر  العمررررر
%  و عررر ع ا رررتخ اع مضرررخة 7870لقلرررن ا% ي الفئرررة الثالثرررة  مرررن تفرررنيف ومعيرررة القلرررن اةمريكيرررة لررر  نيويرررور  لمررررض ا08  يقرررةا075

% .ن ررررتنت  مررررن ال را ررررة بررررأن المرضررررى الخاضررررعين لوراحررررة زرع الشرررررايين التاويررررة  رررر  تتحررررور لرررر يةع عوررررز  05المنفرررراخ  اخررررا ا بةررررر ا
الكليررررة بعرررر  العمليررررة حتررررى مررررل ا ررررتخ اع   ررررتراتيوية خفررررض حرررررارة المررررريض كو رررريلة حمايررررة  وان مرضررررى ال رررركروي المرضررررى الرررر كوري 

  يقررررةي الفررررنف الثالررررم مررررن تفررررنيف ومعيررررة القلررررن  075 ع لرررر  العمررررري الترررر خيني و رررري ماكينررررة القلررررن والرئررررة الفررررناع  بكثررررر مررررن التقرررر
اةمريكيرررة لررر  نيويرررور   لمررررض  القلرررن و عررر ع ا رررتخ اع مضرررخة المنفررراخ  اخرررا ا بةرررر تعتبرررر عوامرررا خحرررورة رئي رررية للعورررز الكلررروو بعررر  

 العملية.
يوررررا    ررررتراتيوية  ضررررالية بالضررررالة لخفررررض الحرررررارة لحمايررررة الكليررررة خافررررة مررررل المرضررررى  وو الخحررررورة بوفررررى الباحررررم ب  :التوصيةةةة ا 

 .العالية للإفابة بالعوز الكلوو بع  عملية زرع الشرايين التاوية

 

Abstract 

Objective: To determine the effectiveness of hypothermia on renal functions for patients undergoing   

coronary artery bypass graft CABG surgery. 

Methodology: A purposive (non-probability) sample of (50) patients undergoing Isolated coronary artery 

bypass graft surgery consecutively admitted to the surgical ward, and they were followed up in the 
intraoperative, Intensive Care Unit (ICU) and in the postoperative (surgical ward). Post-operative renal function 
test (glumeruler filteration rate (GFR) by using the Crockroft-Gault formula and serum creatinine level) was 
determined first week post operative and  post operative renal function was classified on the base of peak of 
the serum creatinine level and decline of glomeruler filteration rate(GFR) as following : normal renal function 
serum creatinine concentration and decline in(GFR) less than 25% from preoperative, moderate renal 
dysfunction increase serum creatinine concentration and decline in(GFR) 25%-50% from preoperative, sever 
renal dysfunction increase serum creatinine concentration and decline in(GFR) more than 50% from 
preoperative test. 

Results: results of this study show that (78%) from the sample develop post operative renal dysfunction and 

the highly  percentage of them are male  (50%), advance age 60-70 (60%), smoking (47.0%), diabetes mellitus 
DM (68%), cardiopulmonary bypass 180 and more (57.20%), New York Heart Association calcification  NYHA 
class III(47.5%) and patient without Intra Aortic Balloon Pump  IABP(50,0%) . We conclude from the study that 
highly percentage of patient undergoing isolated CABG may develop postoperative renal dysfunction even 
when using hypothermic strategy as a protective measure and the patients with DM, male, advance age, 
smoker, prolong time of CPB (more than 180 minutes), NYHA class III and patient without IABP are considered 
as patient at high risk to develop postoperative renal dysfunction.   

Recommendations:  The researcher recommended that to find addition strategy rather than hypothermia 

to protect renal function especially with the high risk patients during isolated CABG surgery. 

Keywords: Renal dysfunction, coronary artery bypass graft (CABG) surgery, Hypothermia 
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Introduction: 

enal injury after cardiac 
operations is associated with 
increased death, need for dialysis, 
and longer intensive care unit and 
hospital length of stay (1) , and 

also it is a serious complication of coronary 
revascularization with cardiopulmonary 
bypass (CPB) and results in increased mortality 
and morbidity. The overall mortality after 
open-heart surgery ranges between 2 and 8% 
(2).Thakar (3) reported that the risk for 
mortality increases exponentially among 
patients who develop postoperative acute 
renal failure (ARF), with mortality rates in 
excess of 60%.In Iraq there are seven centers 
operating open heart surgery. Three of these 
centers are in Baghdad operated 1106 open 
heart surgery in 2010 including 356 cases 
coronary artery bypass graft CABG (4).The 
condition of patients in the early 
postoperative period is usually improved with 
off pump Coronary Artery Bypass (OPCAB) 
surgery compared with on-pump surgery. The 
duration of ventilatory support, intensive care 
unit (ICU) length of stay, and hospital length of 
stay are significantly diminished as shown in 
several studies (5).Bonventre (6) stated that the 
survival rate associated with acute renal 
failure (ARF) has remained dismal over the 
past few decades; multiple attempts at 

therapeutic interventions have failed to 
demonstrate clear benefits in either 
amelioration of renal injury or improved 
survival. The promise indicated by successful 
interventions in experimental models suggests 
that the proposed intervention should come 
early, possibly within 24 to 48 hours after 
inducing renal injury. Bridges(7) suggested that 
the renal injury is extremely difficult to 
translate early interventions into clinical trials 
because it is difficult to anticipate renal 
dysfunction, and use of surrogate markers of 
glumeruler filtration rate (GFR) as current 
indicators of acute renal dysfunction leads to a 
significant delay in the diagnosis of ARF. 
Elizabeth (8) reported that  acute renal failure 
(ARF) requiring dialysis after coronary artery 
bypass grafting (CABG) occurs in 1 to 5% of 
patients and is independently associated with 
postoperative mortality, Renal insufficiency 
may be related to advanced age, 
hypertension, diabetes, decreased function of 
the left ventricle, and length of time on the 
CPB (9) . Caron and Sandra (10) reported that 
one indicator of effective cardiac output is 
adequate renal perfusion as evidenced by 
urinary output of at least 0.5 mL/kg/h. The 
objective of this study was to determine the 
effectiveness of hypothermia on renal 
functions for patient undergoing CADG 
surgery. 

Methodology: 
A descriptive study has been used 

through the present study during the period 
from 1st February 2011 to 1st October 2011. In 
order to obtain valid and comprehensive data, 
the study was conducted in preoperative, 
intra operative and post operative (intensive 
care unit and surgical word) at surgical 
department in the Iraqi Center of Heart 
Diseases.    Questionnaire interview and 
measurement was designed and developed by 
the researcher for the purpose of this study 
.The questionnaire consisted of (3) parts. The 
first part was approached one-day before the 
surgery. This included gender, age, smoking, 
living with smoker persons and alcohol 
drinking.  

Clinical characteristics form included: 
Past medical history consist from 

Hypertension and Diabetes Mellitus, past 
surgical history of open heart surgery and 
kidney surgery, Left ventricle ejection fraction 
was categories for each patient as less than 
50% or more than 50% , renal function tests 
(glomeruler filteratin rate and serum 
creatinine) and (New York heart association, 
NYHA) classification. Intra operative sheet 
consists of (7) items include: Duration of 
surgery which consisted of <300minute and 
>300, cardiopulmonary bypass time which 
lasted 60-119 minutes, 120-179 minutes and 
more than 180minutes , aortic cross clamp 
time which lasted from less than 50 minutes, 
50-59 minutes, 60-69 minutes, 70-79minutes 
and more than79 minutes, core temperature 
during of cardiopulmonary bypass which 
consisted from (28, 29,30 ºC), used of Intra 
Aortic Balloon Pump, total fluid intake which 
consisted from 500-1000ml, >1000-2000ml, 
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>2000ml and total urine output which 
consisted from 500-1000ml, >1000-
2000ml,>2000ml. 

 Intensive care unit sheet consists of (5) 
items include: Data which were collected 
during the first eight hours postoperatively at 
the recovery room from each patient. Patient 
vital signs (temperature, heart rate, systolic 
blood pressure, diastolic blood pressure), use 
of intra aortic balloon pump ,total fluid intake 
500-1000ml, >1000-2000ml, >2000ml ,total 
urine output which consisted of 500-1000ml, 
>1000-2000ml,>2000ml and laboratory tests 
(glomeruler filteration rate, serum ceriatini- 
ne). 

 Surgical word sheet consists of the 
laboratory tests serum creatinine (SC) and 
glumeruler filteration rate (GFR). 

Post Operative Renal Function Test (first week 
post operative): 

 glumeruler filteration rate (GFR) was 
determined using the Crockroft-Gault formula: 

 GFR= (140 – age) × wt. ÷ (Scr × 72) 

In female: 

 GFR= (140 – age) × wt. ÷ (Scr × 72) × 0.85 

 Post operative renal function was classified 
on the base of peak of the serum creatinine 
level and decline of glomeruler filteration rate 
(GFR) as following : normal renal function 
increase serum  creatinine concentration and 
decline in(GFR) less than 25% from 
preoperative, moderate renal dysfunction 
increase serum creatinine concentration and 
decline in(GFR) 25%-50% from preoperative, 
sever renal dysfunction increase serum 
creatinine concentration and decline in(GFR) 
more than 50% from preoperative. Serum 
Creatinine was measured in the hospital 
laboratory by taken blood samples from the 
patient and centerfus it and analyzes the 
serum with Reflotron plus devise. 
Statistical Analysis: 

The data of present study were 
analyzed through the application of two 
statistical approaches. A descriptive statistical 
approach  that  includes Frequency, Percent- 
age, Arithmetic means (X) ,Mean of scores, 
Standard deviation (SD),and an Inferential 
statistical approach that includes Chi-Square 
test for testing a non-restricted frequency 
table.2-Contingency Coefficients (C.C); 
Binomial test. Results were determined as 
highly significant at (P<0.01) significant at 
(P<0.05) and non significant at (P>0.05). 
 

 
Results: 
Table 1. Preoperative Data (Demographic Characteristics) of 50 Patients Undergoing (CABG) Surgery.

 Groups Frequency Percent 
C.S. 

P-value 

Gender 
Male 42 84 Binomial 

P≤0.000 
HS Female 8 16 

Age Groups [years] 

40 -49 4 8 χ2= 15.52 
P≤0.000 

HS 
50 -59 26 52 

60 – 70 20 40 

Statistics Mean ± SD 57.68 ± 5.74 [years.] 

Smoking  
Yes 34 68 Z=10.308 

P<0.01 
HS 

No 16 32 

Living with smoker person 
Yes 19 38 Z=5.536 

P<0.01 
HS No 31 62 

Alcohol drinking 
Yes 0 0 

O.C. 
No 50 100 

53 

 

C.S=Comparative significant; H.S= highly significant; χ =Chi-Squire's, O.C = Out of Comparative; P = Probability Value; 
SD=Stander Deviation; Z= Z –test. 
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Table 1. Shows that the majority of patients were male 42(84%), 26(52%) with in age group 
(50-59), 34(68%) smokers, 31 (62%) not living with smoker person, 50(100%) non-alcohol drinker. 

 

Table 2. Distribution of Preoperative Data (Demographic Characteristics) of 50 Patients   Undergoing   

(CABG) Surgery within the First Week Postoperative Renal Function Test. 
 

 

           Normal renal function = > 25% increase in serum creatinine and decrease in glomeruler filtteration 
rate(GFR) than base line; Moderate renal dysfunction = 25 -50 % more than base line; Sever renal dysfunction 
=< 50 % more than base line; C.S=Comparative significant ;%=percentage ; P.=probability value.; N.S=  No 
significant  ; (C.C) Contingency Correlation  .var. = variable. 
 

Table 2. presents the distribution of preoperative demographic characteristics of 50 
patients undergoing (CABG) surgery according to the first week post-operative renal 
function test, it shows that male in gender(50%) ,advance age 50-59 (38.5%) 60-70 (60%), 
smoking (47.0%) develop high incidence of renal dysfunction post-operative. 

 

 

Variable Groups Frequency & percents 

The First week post operative  Renal 
Function Test 

Total 
C.S. 

P-value 

N
o

rm
al

 r
e

n
al

 

fu
n

ct
io

n
 

M
o

d
e

ra
te

 r
e

n
al

 

d
ys

fu
n
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n
 

Se
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r 
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n
al

 

d
ys

fu
n

ct
io

n
 

To
ta

l  
re

n
al

 

d
ys

fu
n

ct
io

n
 

G
e

n
d

e
r Male 

Frequency 21 10 11 21 42 C.C.= 
0.278  

P= 
0.124 

NS 

%  Gender 50.0% 23.8% 26.2% 50.0% 100.0% 

Female 
Frequency 7 1 0 8 8 

%  Gender 87.5% 12.5% 0.0% 12.5% 100.0% 

A
ge

 G
ro

u
p

s 
(y

e
ar

s 
) 

40 -49 
Frequency 4 0 0 0 4 

C.C.= 
0.386 

P=0.067 
NS 

%  Age Groups (  years ) 100.0% 0.0% 0.0% 0% 100.0% 

50 -59 
Frequency 16 7 3 10 26 

%  Age Groups (  years ) 61.5% 26.9% 11.5% 38.5% 100.0% 

60 - 70 
Frequency 8 4 8 12 20 

%  Age Groups (  years ) 40.0% 20.0% 40.0% 60.0% 100.0% 

Sm
o

ki
n

g Yes 
Frequency 18 8 8 16 34 C.C.= 

0.089 
P=0.817 

NS 

%  Smoking 53.0% 23.5% 23.5% 47.0% 100.0% 

No 
Frequency 10 3 3 6 16 

%  Smoking 62.5% 18.8% 18.8% 37.5% 100.0% 

Li
vi

n
g 

w
it

h
 

sm
o

ke
r 

p
e

rs
o

n
s 

Yes 

Frequency 11 6 2 8 19 

C.C.= 
0.243 

P=0.209 
NS 

%  Living with smoker 
persons 

57.9% 31.6% 10.5% 42.1% 100.0% 

No 

Frequency 17 5 9 14 31 

%  Living with smoker 
persons 

54.8% 16.1% 29.1% 45.2% 100.0% 
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Table 3. Description of Clinical Characteristics of 50 Patients Undergoing CABG Surgery within the 

First Week Postoperative Renal Function Test. 

Variable Groups 
Frequency & 

percents 

The First week post operative  Renal 
Function Test 

Total 
C.S. 

P-value 

N
o

rm
al

 r
e

n
al

 

fu
n

ct
io

n
 

  M
o

d
e

ra
te

 r
e

n
al

 

d
ys

fu
n

ct
io

n
 

Se
ve

r 
re

n
al

 

d
ys

fu
n

ct
io

n
 

To
ta

l r
e

n
al

 

d
ys

fu
n

ct
io

n
 

H
yp

e
rt

e
n

si
o

n
 

Yes 
Frequency 11 4 6 10 21 

C.C.=0.136  
P=0.625 

NS 

%  Hypertension 52.4% 19.0% 28.6% 47.6% 100.0% 

No 
Frequency 17 7 5 12 29 

%  Hypertension 58.6% 24.2% 17.2% 41.4% 100.0% 

D
ia

b
e

te
s 

m
e

lli
tu

s 

Yes 

Frequency 8 10 7 17 25 

C.C.=0.459  
P=0.001 

HS 

%  Diabetes 
mellitus 

32.0% 40.0% 28.0% 68% 100.0% 

No 

Frequency 20 1 4 5 25 

%  Diabetes 
mellitus 

80.0% 4.0% 16.0% 20% 100.0% 

P
re

 O
p

e
ra

ti
ve

 R
e

n
al

 

d
ys

fu
n

ct
io

n
 Yes 

Frequency 3 0 0 0 3 

C.C.=0.219  
P=0.285 

NS 

%  Pre Operative 
Renal 

dysfunction 
100.0% 0.0% 0.0% 0.0% 100.0% 

No 

Frequency 25 11 11 24 47 

%  Pre Operative 
Renal 

dysfunction 
53.2% 23.4% 23.4% 46.8% 100.0% 

Ej
e

ct
io

n
 f

ra
ct

io
n

 

 < 50  % 

Frequency 5 1 3 4 9 

C.C.= 0.155 
P=0.540 

NS 

%  Ejection 
fraction 

55.6% 11.1% 33.3% 44.4% 100.0% 

> 50% 
Frequency 23 10 8 18 41 

%  Ejection 
fraction 

56.1% 24.4% 19.5% 43.9% 100.0% 

N
Y

H
A

 (
N

e
w

 Y
o

rk
 H

e
ar

t 

A
ss

o
ci

at
io

n
) 

 Class - II 

Frequency 7 1 2 3 10 

C.C.= 0.158 
P=0.528 

NS 

%  NYHA (New 
York Heart 

Association) 
70.0% 10.0% 20.0% 30.0% 100.0% 

 Class - III 

Frequency 21 10 9 19 40 

%  NYHA (New 
York Heart 

Association) 
52.5% 25.0% 22.5% 47.5% 100.0% 

 

Normal renal function = > 25% increase in serum creatinine and decrease in glomeruler 
filtteration rate (GFR)  than base line; Moderate renal function = 25 -50 % more than base line; 
Sever renal function =< 50 % more than base line; C.S=Comparative significant ;%=percentage ; 
P=probability value.; N.S=  No significant ;min=minute; (C.C)Contingency Correlation  ; >= less than; 
<=more than. ºC = centigrade. Var. = variable. 
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It appears from table -3- that the highest percentage of post operative renal dysfunction 
presents in patients with Diabetes mellitus (68%), pre operative renal dysfunction (46.8%) and 
advance stage of New York Heart Association calcification class II (30.0%), class III (47.5%). 
 

Table 4. Description of 50 Patients Undergoing (CABG) in the Intra Operative within the First Week 

Post Operative Renal Function Test.

  

Variable Groups Frequency & percents 

The First week post operative  Renal Function 
Test 

Total 
C.S. 
P-

value 

N
o

rm
al

 

R
e

n
al

 

Fu
n

ct
io

n
 

M
o

d
e

ra
te

 

re
n

al
 

d
ys

fu
n
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Se
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r 
re

n
al

 

d
ys

fu
n

ct
io

n
 

To
ta

l r
e

n
al

 
d

ys
fu

n
ct

io
n

 

Duration of 
surgery 
( min. ) 

< 300min. 

Frequency 15 5 5 10 25 
C.C.= 
0.080 

P= 
0.850 

NS 

% Duration of surgery 
(min.) 

60.0% 20.0% 20.0% 40.0% 100.0% 

> 300 min. 
Frequency 13 6 6 12 25 

% Duration of surgery 
(min.) 

52.0% 24.0% 24.0% 48.0% 100.0% 

Cardio 
pulmonary 

bypass 
time  

(Minute) 

60-119 

Frequency 3 0 0 0 3 

C.C.= 
0.284 
P=0.2

56 
NS 

%  Cardio pulmonary 
bypass time (min) 

100.0% 0.0% 0.0% 0.0% 100.0% 

120-179 

Frequency 22 8 10 18 40 

%  Cardio pulmonary 
bypass time (min) 

55.0% 20.0% 25.0% 45.0% 100.0% 

180and 
more 

Frequency 3 3 1 4 7 

%  Cardio pulmonary 
bypass time (min) 

42.8% 42.9% 14.3% 57.2% 100.0% 

Aortic 
cross-clamp 

time 
(Minute) 

< 50 
Frequency 6 1 0 1 7 

C.C.= 
0.351  

P= 
0.532 

NS 

%  Aortic cross-clamp time 
(Minute) 

85.7% 14.3% 0.0% 14.3% 100.0% 

50 – 59 

Frequency 6 1 1 2 8 

%  Aortic cross-clamp time 
(Minute) 

75.0% 12.5% 12.5% 25.0% 100.0% 

60 – 69 

Frequency 7 5 6 11 18 

%  Aortic cross-clamp time 
(Minute) 

38.9% 27.8% 33.3% 61.1% 100.0% 

70 – 79 

Frequency 5 3 3 6 11 

%  Aortic cross-clamp time 
(Minute) 

45.5% 27.3% 27.3% 54.6% 100.0% 

80 > 
Frequency 4 1 1 2 6 

%  Aortic cross-clamp time 
(Minute) 

66.7% 16.7% 16.7% 33.4% 100.0% 

Core 
temperature 

during 
cardiopulmona
ry bypass (ºC) 

28 

Frequency 1 0 0 0 1 

C.C.= 
0.338 

P= 
0.167 

NS 

%  Core temperature 
during of cardiopulmonary 

bypass (Cen.) 
100.0% 0.0% 0.0% 0.0% 100.0% 

29 

Frequency 12 1 2 3 15 

%  Core temperature 
during of cardiopulmonary 

bypass (Cen.) 
80.0% 6.7% 13.3% 20.0% 100.0% 

30 

Frequency 15 10 9 19 34 

%  Core temperature 
during of cardiopulmonary 

bypass (Cen.) 
44.1% 29.4% 26.5% 55.9% 100.0% 
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Used of 
intra 
aortic 

balloon pump 
(IABP) 

Yes 
Frequency 11 3 2 5 16 

C.C.= 
0.184  

P= 
0.415 

NS 

%  Used of intra aortic 
balloon pump (IABP) 

68.8% 18.8% 12.5% 31.3% 100.0% 

No 

Frequency 17 8 9 17 34 

%  Used of intra aortic 
balloon pump (IABP) 

50.0% 23.5% 26.5% 50.0% 100.0% 

Normal renal function = > 25% increase in serum creatinine and decrease in glomeruler filtteration rate 
(GFR)  than base line; Moderate renal function = 25 -50 % more than base line; Sever renal function =< 50 % 
more than base line; C.S=Comparative significant ;%=percentage ; P=probability value.; N.S=  No significant 
;min=minute; (C.C)Contingency Correlation  ; >= less than; <=more than. ºC = centigrade. Var. = variable. 

 
It appear from the table-4- that the highest percentage in renal dysfunction post operative occurs 

in patients with prolonged time of Cardiopulmonary Bypass 120-179 (45%), 180 minute and more 
(57.2%), patient without Intra Aortic Balloon Pump (50%) compare with patient with IABP (31.3). 

  

0%

10%

20%

30%

40%

50%

60%

70%

Percentage

S1

Figure -1- Distribution of The Risk Factors for Patients 

Undergoing Coronary Artary Bypass Graft Surgery Related 

to Postoperative Renal  Dysfunction

متسلسلة1

متسلسلة1 50%69%47%68%47.50%45.90%57.20%

MaleAgeSmokingDm
NYHA  

Class III
IABPCPB

 

This figure presented the distribution of the risk factors for patients undergoing 
CABG surgery related to post operative renal dysfunction, its show that prolonged time of 
CPB, patient without IABP, NYHA class III , DM patient, smokers , advance age and male 
developed high incidence compare with others patients .  

 

 

Total  
urine  

output  
during 

 surgery 
(Ml/surgery). 

 500 – 
1000 

Frequency 1 0 1 1 2 

C.C.= 
0.318  
P=0.22

9 
NS 

% Total urine output 
during surgery 

(ml/hour). 
50.0% 0.0% 50.0% 50.0% 100.0% 

 >1000 – 
2000 

Frequency 20 10 5 15 35 

% Total urine output 
during surgery 

(ml/hour). 
57.1% 28.6% 14.3% 42.9 100.0% 

 > 2000 

Frequency 7 1 5 6 13 

% Total urine output 
during surgery 

(ml/hour). 
53.8% 7.7% 38.5% 46.2 100.0% 

57 

 

Table 4. (Continued) 
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Discussion: 

According to their gender the results of 
present  study reported that the majority of 
the patients were males  while the females 
were (16%) from the patient that undergoing 
the isolated CABG surgery (table-1-).The 
prevalence of postoperative renal dysfunction 
shows that high percentage in male (50.0%) 
compared with (12.5%) in female (table-2-) 
.The fact of male patients are more than 
female patients found in many researches, 
Nael 2008  (11)who stated that in his cohort 
study  (n = 2,587) consisted of 531 female and 
2,056 male patients undergoing coronary 
artery bypass graft (CABG) surgery. Christina 
(12) revealed in her study that (527) patients 
from the sample were female, (41) patients 
only developed renal dysfunction post 
operative. Sophi (13) stated that sex was not 
associated with post operative renal 
dysfunction. The results of our study show 
that the highly percentage (60.0%)   
development of post operative renal 
dysfunction increased with advance age, 60-
70 years old (table-2- ) this is supported by 
Hussain (14) who reported that the proportion 
of patient developing renal dysfunction post 
operative increased with advance age 10% in 
their 60s, 15 % in those 70s and about 25% are 
older than 80s years old. 

Reeykumar (15) reported that from the 
analysis of risk factors one of the variables 
emerged as independent predictors of post 
operative renal dysfunction is advanced age.  
The researcher found that renal failure is 
more likely to occur in older patients, they 
may be susceptible to develop renal 
dysfunction because of an aging kidney lose its  
function and the ability to withstand acute 
insult that may resulted from the operation 
and may have reduced ability to cope with 
critical circulation. Concerning smoking our 
results revealed that highly percentage of 
smoker patients (47.0%) develop postoperati- 
ve renal dysfunction compared with non 
smokers (37.5%), Regarding to the living with 
smoker person (42.1%) of the sample expert 
post operative renal dysfunction. Doddakula 
(16) reported that smoking and diabetes 
associated with post operative renal 
dysfunction for patients undergoing on-pump 

coronary artery bypass, which gives a higher 
rates of complications and mortality.  
Dependent on the result of the present study, 
the researcher found that the smoking is 
associated with postoperative renal 
dysfunction for the patients with isolated 
CABG surgery which may be independent risk 
factor for post operative renal dysfunction. 

Regarding to their hypertension (Table 3) 
by analyzing the result of the patients, we 
found that there is no significance difference 
between hypertensive and non hypertensive 
patients related to post operative renal 
dysfunction, (47.6%) of patients with 
hypertension compared with (41.4%) patient 
without hypertension expert post operative 
renal dysfunction. 

According to their Diabetes Mellitus the 
result of this study shows highly percentage of 
diabetes mellitus patients (68%) with high 
significance at P .value = 0.001 show renal 
dysfunction post operative. Nalysnyk (17) 
emphased the several risk factors for 
impairment of renal function after coronary 
artery bypass grafting (CABG) have been 
identified, such as female sex, age, diabetes 
mellitus, hypertension. 

Marzia (18) reported that the same result 
was obtained in patients having only 
hypertension and in patients having both 
diabetes and hypertension, producing no 
significant changes on them. The researcher 
believes that the patients with diabetes 
mellitus undergoing cardiac surgery are at a 
greater risk for developing post operative 
renal dysfunction and of decreased survival 
postoperatively compared with patients 
without diabetes. This result may be due to 
the effect of diabetes millets disease on the 
kidneys such as diabetes nephropathy or 
parenchyma disease which increases the risk 
of damage resulting from CPB on post 
operative renal function. Concerning 
preoperative renal dysfunction our results sh- 
owed that patient with pre operative renal 
dysfunction developed postoperative renal 
dysfunction (46.8%) rather than patient 
without preoperative renal dysfunction, This is 
supported by Previous studies (19.20) have 
shown that preoperative mild renal failure has 
significant impact on early and late outcomes 
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in patients underwent CABG surgery, Schiffrin  
(21) emphased the postoperative renal 
dysfunction was more frequent (19.4%) 
verses(11.4%) patient without preoperative 
renal dysfunction at P<0.001.Simon  (22) 

reported that preoperative renal insufficiency 
and postoperative hypotension are the most 
important independent risk factors for ARF in 
post cardiac surgical patients. This agrees with 
Litmathe etal., 2009(23) who reported that  

Concerning ejection fraction the results of 
the present study show that patients with 
poor left ventricle function (ejection fraction 
less than 50%) developed post operative renal 
dysfunction (44.4%) compared with patient 
with more than 50% of ejection fraction 
(43.9%). (Table-4-)   Zakeri (24) reported 
preoperative left ventricular dysfunction is a 
major risk factor for postoperative renal 
dysfunction and mortality. By researcher 
opinion poor LV function decreases the 
cardiac output that may lead to renal 
hypoperfusion which leads to renal ischemia. 

According to the classification of the New 
York Health Association (47.5%) from the 
patients with class III and (30.0%) from class II 
have post operative renal dysfunction (Table 
4). Supported by 

 Sophi (13) who reported that the proportion 
of patient developed post operative renal 
dysfunction increased with congestive heart 
failure defined by New York Heart Association 
as class III or class IV criteria. 

Post operative renal function deterioration 
has been associated with poor cardiac output 
which may result from left ventricular 
dysfunction. These post operative events of 
preoperative cardiac status instability 
presented with ejection fraction less than 50% 
and class III or class IV of New York Health 
Association classification (figure-1-). Low 
ejection fraction and NYHA class III and class 
IV heart failure may further decrease renal 
perfusion and increase the incidence of renal 
ischemic damage  that make renal more 
jeopardy to CPB events. 

Recommendations: 
1. The incidence of acute renal failure 
following CABG surgery is rising, suggesting 
that current strategies used to prevent this 
problem may not be as effective as previously 
thought and that new approaches are needed, 
a new study may suggested. 
2. Further research is needed to identify risk 
factors for postoperative morbidity and 

mortality in patients undergoing cardiac 
surgery. 
3.Quitting smoking in the preoperative period 
should be emphasized, and active smoking 
cessation counseling should be continued 
postoperatively. 
4.There is a need to find another strategy 
rather than moderate hypothermia to protect 
the renal during isolated CABG surgery. 
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