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ABSTRACT: Myocardial ischemia is a metabolic 

phenomenon that occurs in patients undergoing 

open heart surgery like coronary artery bypass 

grafting (CABG), valvular heart surgery, vascular 

surgeries etc., due to stress imposed during 

cardiopulmonary bypass (CPB), obligatory 

interruption of coronary blood flow during aortic 

cross clamp and reperfusion after aortic cross 

clamp release. The present study is designed to 

have a detailed study on estimation of coronary 

sinus lactate and troponin t levels in patients 

undergoing cardiac surgery with cardiopulmonary 

bypass and its correlation with various parameters 

related to the perioperative outcomes. 
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I. INTRODUCTION 
Myocardial ischemia is a metabolic 

phenomenon that occurs in patients undergoing 

open heart surgery like coronary artery bypass 

grafting (CABG), valvular heart surgery, vascular 

surgeries etc., due to stress imposed during 

cardiopulmonary bypass (CPB), obligatory 

interruption of coronary blood flow during aortic 

cross clamp and reperfusion after aortic cross 

clamp release. These effects may manifest as 

hemodynamic instability, arrhythmias, greater use 

of inotropes, difficulty in weaning from CPB, use 

of intra-aortic balloon pump (IABP). The oxygen 

debt imposed during CPB may herald the onset of 

postoperative myocardial depression necessitating 

need for inotropes, prolonged mechanical 

ventilation, renal/hepatic dysfunction, prolonged 

intensive care unit (ICU) stay and adds to the 

morbidity and mortality of patients. In spite of the 

apparent protective effects of hypothermia and 

cardioplegia, perioperative myocardial infarction 

(MI) still occurs frequently during 

cardiopulmonary bypass and may be difficult to 

diagnose in less severe cases.
1
 It represents an 

unsolved problem in the clinical consideration of 

prognostic implications.
2
 For diagnosis of 

perioperative myocardial infarction, changes in 

serum concentrations of creatine kinase and its 

myocardial-brain isoenzyme (CK-MB) are 

generally measured along with  analysis of  the  

electrocardiogram  (ECG)  or  myocardial  

scintigraphy. Diagnosis of perioperative MI on the 

basis of serum CK-MB alone is not always 

accurate; surgical traumatization of muscle fibres 

can lead to false-positive results.
6
 The ECG pattern 

is sometimes difficult to interpret because of 

bundle branch block or rotation of the heart after 

the operation, so the presence of a small infarction 

may not be detected. It is also quite difficult to 

establish the presence of new infarction in patients 

who have experienced previous MI. although the 

ECG lacks sensitivity to all infarctions, it is still 

useful when changes are noticed that arouse 

suspicion of altered myocardial status and to 

monitor progress of an established infarct and 

treatment of symptomatic arrhythmias.
7
 

With the development of a new one-step 

enzyme immunoassay for cardiac troponin T 

(TnT), a more cardiac-specific and sensitive 

method for the detection of perioperative 

myocardial ischemic injury has become available.
9
 

Cardiac TnT is one of the tropomyosin-binding 

proteins of the regulatory complex located on the 

thin myofilaments (actin, tropomyosin, and 

troponin). It differs from skeletal TnT by 6 to 11 

amino acid residues and its detection in serum is 

highly specific as a marker for destruction of 

cardiac myo-cytes.It is well established that global 

or regional alterations in the metabolic status of the 
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myocardium occur throughout the cross-clamp time 

and reperfusion,  and  that  the  functional  recovery 

of  the  myocardium  is  highly dependent on the 

metabolic status of the heart during these 

vulnerable periods.
[16]

 

One of the most sensitive markers of 

inadequate preservation of the myocardium is the 

development of myocardial tissue acidosis and 

lactate production.
[15]

 Therefore, the  evaluation  of  

myocardial  metabolism during  cardiac  surgery  

allows  the investigator to quantify the degree of 

physiologic impairment; in particular, direct 

cannulation of the coronary sinus for coronary 

sinus blood sampling to measure metabolites or 

specific biochemical markers of myocardial 

damage has been shown to be a valid tool to define 

the degree of such impairment. 
[17–19]

 Incomplete 

myocardial protection is responsible for blood 

elevation of troponin T. Troponin T is shown to be 

a specific marker of myocardial injury, with a 

higher sensitivity and specificity; moreover, recent 

reports have defined postoperative troponin T as a 

sensitive marker of the quality of myocardial 

protection and of prognostic value for 

cardiovascular events at follow-up. Similarly, it has 

been demonstrated that persistent peripheral lactate 

release during the reperfusion period is an 

independent predictor of postoperative low output 

syndrome. 
[20]

 Therefore, lactate leakage, as well as 

the release of troponin T, can define the efficacy of 

myocardial protection.[15,19] Coronary artery 

surgery, performed with the aid of cardioplegia, 

requires a period of cardiac arrest. During this time 

myocardial ischemia and necrosis may occur. 

Myocardial injury sustained during coronary artery 

surgery is an important determinant of functional 

and clinical outcome. More recently, cardiac 

troponin T, a component of the tropomyosin 

contractile regulatory complex, has been shown to 

be released specifically after myocardial damage
24

 

and has been used extensively to assess the effect 

of interventions and myocardial protection 

strategies, usually from serialmeasurements in the 

peripheral venous blood over several days 

following surgery.
[25-28]

 

 

The present study is designed to have a 

detailed study on estimation of coronary sinus 

lactate and troponin t levels in patients undergoing 

cardiac surgery with cardiopulmonary bypass and 

its correlation with various parameters related to 

the perioperative outcomes. This study may guide 

us regarding the refinement in the myocardial 

protection procedures and help us in early 

diagnosis and management of the myocardial insult 

during cardiac surgery. This study will also help us 

to quantify the intraoperative release of coronary 

sinus lactate and troponin T during uncomplicated 

cardiac surgery and to determine its relation to 

ischemic time and to recovery of cardiac function 

and oxidative metabolism. 

Tissue perfusion is at risk during cardiac 

surgery and also in the immediate postoperative 

period. The development of predictors of death 

involves evaluating multiple different 

cardiorespiratory physiologic indices. This 

approach is often difficult in infants with 

congenital heart disease (CHD) because of their 

small size, which limits invasive monitoring 

capabilities and reliable diagnostic options. Despite 

these obstacles, the search for predictors to help 

direct aggressive interventions in this patient 

population remains an important goal. It is a well-

known fact that tissue hypoperfusion is associated 

with lactic acidosis due to anaerobic metabolism. 

Measurement of blood lactate levels can hence be 

used as a marker to assess the adequacy of tissue 

perfusion. 

 

II. AIMS AND OBJECTIVES 
Estimation of coronary sinus lactate and 

troponin T levels during cardiopulmonary bypass 

in adult cardiac surgery and its correlation with 

various parameters related to the postoperative 

outcomes. 

The objectives of the study were:- 

 

1. To estimate the coronary sinus lactate levels in 

adult patients undergoing cardiac surgery on 

cardiopulmonary bypass as follows-  

a) Pre-CPB ; after removal of aortic cross clamp 

and after 15 minutes post-CPB  

2. To estimate the coronary sinus troponin T 

levels adult patients undergoing cardiac 

surgery on cardiopulmonary bypass as 

follows-  

a) Pre-CPB ;After removal of aortic cross clamp 

and after 15 minutes post-CPB  

3. The intraoperative variables i.e.; the total CPB 

time and aortic cross clamp time.  

4. Electrocardiographic changes, new onset 

arrhythmias necessitating interventions during 

ICU stay.  

5. Pulmonary function- duration of mechanical 

ventilation, need for reintubation.  

6. Renal function- serum creatinine estimation at 

various intervals.  

7. Duration of ICU and  hospital stay.  

 

III. MATERIALS AND METHODS 
1.  Study area: Institute  of  Postgraduate  Medical  

Education  and  Research,  SSKM  Hospital,  
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Kolkata, West Bengal, India. 

2. Study population: All patients of age group 18-

65yrs with cardiac surgery on 

cardiopulmonary bypass attending Outpatients 

Department of Cardiothoracic and Vascular 

Surgery, ICVS, Institute of Postgraduate 

Medical Education & Research, SSKM 

Hospital, Kolkata, West Bengal, India.  

3. Study period: 1st MARCH 2012 to 31st 

AUGUST 2013.  

4. Sample size: A minimum of  60 patients 

undergoing cardiac surgery on 

cardiopulmonary bypass. 

5.  Sample design: 

Inclusion criteria:i)  Age Group:  18-65 years. ii) 

Patients undergoing non-complex cardiac surgery 

either elective Coronary artery bypass grafting or 

valvular or adult congenital cardiac diseases. 

Exclusion criteria:i)Recent Myocardial infarction< 

6 weeks.ii) Diabetes Mellitus, Concomitant renal or 

hepatic disorders. iii) Preoperative congestive heart 

failure, left ventricular ejection fraction < 45%, 

preoperative hemodynamically unstable 

arrhythmias, patients undergoing concomitant 

CABG, congenital and /or valvular surgery. iv)

 NYHA class IV.  

6.  Study design: It is a prospective study. 

7.  Study tool: 

1) Coronary sinus lactate estimation: Nova 

PHOX Blood Gas Analyzer  

2) Coronary sinus Troponin T estimation:  The 

Cobash h 232 cardiac system.  

3) Arterial blood gas analysis- Nova PHOX 

Blood Gas Analyzer  

4) IntelliVue MP40 patient monitor:- 

Electrocardiographic monitoring, heart rate, 

systolic blood pressure, mean arterial pressure, 

Central venous pressure measurement.  

5) Echocardiogram machine  

6) COBE century perfusion pump  

8.  Study technique: 

Patients were recruited from Outpatient 

Department, Department of CTVS in the division 

of ICVS at IPGMER, SSKM Hospital, Kolkata 

fulfilling the study criteria. A consent form was 

signed by them during recruitment. Detailed history 

taking and clinical examination was done. Patients 

were operated and the various parameters were 

estimated and assessed accordingly. 

9. Plan of analysis of data: This is a single centre 

prospective analysis of  patients who underwent 

cardiac surgery. Baseline data covariable including 

age,type of presentation, NYHA functional status, 

surgical approach, cross clamp time, 

cardiopulmonary time, vasoactive inotropic score, 

duration of mechanical ventilation, intensive care 

stays and hospital stays after surgery were 

summarized as mean and standard deviation. 

Negative binomial models were assess the baseline 

data with the other parameters of the study. In case 

of nonlinear effects of the covariable predictions 

were transformed with logarithmic and polynomial 

functions.All statistical calculations were 

conducted with standard statistical programs (SPSS 

8.01, SPSS, Inc., and Chicago, IL). 

10.  Methodology: All the patients under went 

cardiac surgery on normothermic cardiopulmonary 

bypass as per the standard institutional protocol. 

 

IV. RESULTS AND ANALYSIS 
Sample Size and Statistical Analysis: Sample Size 

Sixty subjects were randomly chosen from 

the age group of 18-65yrs with cardiac disease 

necessitating cardiac surgery on cardiopulmonary 

bypass attending Outpatients Department of 

Cardiothoracic and Vascular Surgery, ICVS, 

Institute of Postgraduate Medical Education & 

Research, SSKM Hospital, Kolkata, West Bengal, 

India during the period from 1
st
 March, 2012 to 31

st
 

August, 2013 as per the study protocol. 

 

V. STATISTICAL ANALYSIS 
Statistical Analysis was performed with 

help of Epi Info (TM) 3.5.3. EPI INFO is a 

trademark of the Centers for Disease Control and 

Prevention (CDC). 

Descriptive statistical analysis was 

performed to calculate the means with 

corresponding standard deviations (s.d.). Test of 

proportion was used to find the 

Standard Normal Deviate (Z) to compare 

the difference proportions and chi-square ( 
2
 ) test 

was performed to find the associations. p≤0.05 was 

taken to be statistically significant. 

The mean age (mean ± s.d.) of the patients 

was 36.17±11.61 years with range 18 -60 years and 

the median age was 38.0 years. The mean body 

surface area (mean± s.d.) of the patients  was 1.38 

m
2
  with range 1.16-1.62 m

2
  and the median was 

1.38 m
2
. 71.7% of the patients were with body 

surface area between 1.25-1.54 m
2
. 

Most of the patients were underwent MVR (33.3%) 

followed by ASD Closure (30.0%) which was not 

significantly higher than other surgeries 

(Z=1.93;p>0.05).The mean cross clamp time 

(mean± s.d.) of the patients was 70.00±38.42 

minutes with  range 21-166  minutes  and  the  

median  was  63.5  minutes.   75.0%  of the patients  

had  cross  clamp  time  within  90  minutes  (1.5  

hours)  which  was significantly higher than cross 

clamp time (Z=7.07;p<0.01). 

The  mean  cardio  pulmonary  bypass  
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time  (mean±  s.d.)  of  the  patients 

was110.86±47.33  minutes  with  range  50 -240  

minutes  and  the  median  was  100 

minutes.79.90% of the patients had cardio 

pulmonary bypass time within 150 minutes  which  

was  significantly  higher  than  cardio  pulmonary  

bypass  time (Z=8.31;p<0.01). 

The mean (mean± s.d.) coronary sinus 

troponin T after cross clamp release of the patients 

was 440.11±218.77 ng/L with range 156 -1013 

ng/L and the median was 361.5  ng/L.  75.0% of 

the patients had coronary sinus troponin T level 

between 150-549 ng/L (Z=7.07;p<0.01). The  mean  

(mean±  s.d.)  coronary  sinus  troponin  T  at  15  

minutes  after  cardio pulmonary bypass of the 

patients was 696.76±53088 ng/L with range 104 -

1986 ng/L and the median was 566.0  ng/L.  65.0% 

of the patients were with coronary sinus troponin T 

level between 150-549 ng/L  (Z=7.07;p<0.01). 

The  mean  (mean±  s.d.)  coronary  sinus  

pre  CPB  lactate  of  the  patients  was 0.98±0.20 

mmol/L with range 0.70 -1.3 mmol/L and the 

median was 0.9 mmol/L. 53.4% of the patients 

were with level of coronary sinus lactate ≤0.9 

mmol/L (Z=0.97;p>0.05). The mean (mean± s.d.) 

coronary sinus lactate after cross clamp release of 

the patients was 6.12±3.46 mmol/L with range 2.9 -

17.3 mmol/L and the median was 4.6 mmol/L. 

68.3% of the patients were with level of lactate 

between 2.5-5.5 mmol/L (Z=6.28;p<0.01). The 

mean (mean± s.d.) coronary sinus lactate at 15 

mins after cardio pulmonary bypass of the patients 

was 5.03±4.04 mmol/L with range 1.9 -18.8 

mmol/L and the median was 3.4 mmol/L.  68.3% 

of the patients were with level of coronary sinus 

lactate between 1.9-4.0 mmol/L (Z=7.07;p<0.01). 

11.7% of patients needed intervention for 

persistent arrhythmia during ICU stay. The mean 

(mean± s.d.) level of pre -operative urea was 

22.18±3.06 mg/dl with range 17-29 mg/dl and the 

median was 22 mg/dl. 8.3% of the patients had 

serum urea level more than 45 mg/dl on the day of 

ICU discharge . The mean (mean± s.d.) duration of 

mechanical ventilation of the patients was 

10.76±3.18 hrs with range 6 -18 hrs and the median 

was 10 hrs. 78.3% of the patients required 

mechanical ventilation 12 hrs or less 

(Z=8.24;p<0.01). The mean (mean± s.d.) duration 

of ICU stay of the patients was 88.4±39.14 hours 

with range 48-192 hours and the median was 72 

hours.  75.0% of the patients required ICU stay 96 

hours or less (Z=7.07;p<0.01). 

As per Pearson Correlation Coefficient, 

significant positive correlation was found between 

cross clamp time and level of  coronary sinus 

troponin T after cross clamp release  (r = 0.563; 

p<0.01), between cross clamp time and level of  

coronary sinus troponin  T  at  15  minutes  after  

cardio  pulmonary  bypass  (r  =  0.787;  p<0.01), 

between cross clamp time and level of coronary 

sinus lactate after cross clamp release (r = 0.738; 

p<0.01), between cross clamp time and level of 

coronary sinus lactate at 15 minutes after cardio 

pulmonary  bypass (r = 0.768; p<0.01), between 

cross clamp time and level of urea on the day of 

ICU discharge (r = 0.379; p<0.01),between cross 

clamp time and level of creatinine on the day of 

ICU discharge (r =0.278; p<0.01), between cross 

clamp time and duration of mechanical ventilation 

(r = 0.821; p<0.01), between cross clamp time and 

duration of ICU stay (r = 0.839; p<0.01) and 

between cross clamp time and duration of hospital 

stay (r = 0.864; p<0.01). 

As per Spearman's rho for nonparametric 

values significant positive correlation was found 

between cross clamp time and arrhythmia (r = 

0.459; p<0.01). 

As per Pearson Correlation Coefficient 

significant positive correlation was found between 

cardio pulmonary bypass time and level of 

coronary sinus troponin T after cross clamp release  

(r = 0.782; p<0.01), between cardio pulmonary 

bypass time and level of coronary sinus troponin T 

at 15 minutes after cardio pulmonary bypass (r = 

0.678; p<0.01), between cardio pulmonary bypass 

time and level of coronary sinus lactate  after  

cross  clamp  release  (r  =  0.767;  p<0.01),  

between  cardio pulmonary bypass time and level 

of coronary sinus  lactate at 15 minutes after cardio 

pulmonary bypass (r = 0.766; p<0.01), between 

cardio pulmonary bypass time and level of urea on 

the day of ICU discharge (r = 0.352; p<0.01), 

between cardio pulmonary bypass time and level of 

creatinine on the day of ICU discharge (r = 0.274; 

p<0.01),between cardio pulmonary bypass time and 

duration of mechanical ventilation (r = 0.62; 

p<0.01), between cardio pulmonary bypass time 

and duration of ICU stay (r = 0.806; p<0.01) and 

between cardio pulmonary bypass time and 

duration of hospital stay (r = 0.806; p<0.01). 

As per Spearman's rho for nonparametric 

values significant positive correlation was found 

between cardio pulmonary bypass time and 

arrhythmia (r = 0.426; p<0.01). 

Seven out of sixty patients suffered from 

arrhythmias needing some form of intervention to 

treat arrhythmia, either with pacing, pacemaker or 

medical therapy during the whole ICU stay. 

These group of patients had a significantly 

high mean cross clamp time 

(121.85±25.64minutes) and mean cardiopulmonary 

bypass time (169.42±45.91 minutes ), a 
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significantly high level of mean coronary sinus 

troponin T after cross clamp release ( 

672.42±210.51ng/L) and coronary sinus troponin T 

at 15 minutes after cardio pulmonary bypass 

(1569.28±452.89 ng/L). Level of coronary sinus 

lactate after cross clamp release (12.37±3.85 

mmol/l) and level of coronary sinus lactate at 15 

minutes after cardio pulmonary bypass 

(13.48±4.31mmol/l) was also significantly high. 

Level of urea on the day of ICU discharge was also 

significantly high (49.00±10.72 mg/dl). Mean ICU 

stay was delayed by upto 137.14±11.71hours and 

mean hospital stay after operation was 15.14±1.06 

days.Level of creatinine on the day of ICU 

discharge was also high (1.85±0.96 mg/dl) when 

compared with the patients who had not suffered 

any arrhythmias needing intervention in ICU. 

None of the patients operated for atrial 

septal defect, isolated aortic valve disease or left 

atrial myxomas had an arrhythmia needing 

intervention in ICU, whereas four patients needing 

double valve replacement and three patients of 

mitral valve replacement suffered from arrhythmias 

necessitating intervention. As per Spearman's rho 

for nonparametric values significant positive 

correlation was  found  between  coronary  sinus  

troponin  T  after  cross  clamp  release  and 

arrhythmia (r = 0.357; p<0.01). As per Pearson 

Correlation Coefficient significant positive 

correlation was found between coronary sinus 

troponin T after cross clamp release and cross 

clamp time. (r = 0.563; p<0.01), and cardio 

pulmonary bypass time (r = 0.571; p<0.01), and 

level of coronary sinus troponin T at 15 minutes 

after cardio pulmonary bypass (r = 0.846; p<0.01), 

and level of coronary sinus lactate after cross 

clamp release (r = 0.740; p<0.01), and level of 

coronary sinus lactate at 15 minutes after cardio 

pulmonary bypass (r = 0.690; p<0.01), and 

mechanical ventilation tine (r = 0.620; p<0.01), and 

duration of ICU stay (r= 0.595; p<0.01), and level 

of urea on the day of ICU discharge(r = 0.300; 

p<0.02), and duration of hospital stay (r = 0.575; 

p<0.01). 

As per Spearman's rho for nonparametric 

values significant positive correlation was found 

between coronary sinus troponin T at 15 minutes 

after cardio pulmonary bypass and arrhythmia (r = 

0.766; p<0.01). 

As per Pearson Correlation Coefficient 

significant positive correlation was found between 

coronary sinus troponin T at 15 minutes after 

cardio pulmonary bypass and cross clamp time (r = 

0.787; p<0.01), and cardio pulmonary bypass time 

(r = 0.782; p<0.01), and level of coronary sinus 

troponin T after cross clamp release (r = 0.846; 

p<0.01), and level of coronary sinus lactate after 

cross clamp release (r = 0.876; p<0.01), and level 

of coronary sinus lactate at 15 minutes after cardio 

pulmonary bypass (r = 0.873; p<0.01), and 

mechanical ventilation tine (r = 0.738; p<0.01), and 

duration of ICU stay (r= 0.755; p<0.01), and level 

of urea on the day of ICU discharge(r = 0.467; 

p<0.01), and duration of hospital stay (r = 0.766; 

p<0.01). As per Spearman's rho for nonparametric 

values significant positive correlation was found 

between level of coronary sinus lactate after cross 

clamp release and arrhythmia (r = 0.500; p<0.01). 

As per Pearson Correlation Coefficient significant 

positive correlation was found between level of 

coronary sinus lactate after cross clamp release and 

cross clamp time (r = 0.738; p<0.01), and cardio 

pulmonary bypass time (r = 0.746; p<0.01), and 

level of coronary sinus troponin T after cross clamp 

release (r = 0.740; p<0.01), and Level of coronary 

sinus troponin T at 15 minutes after cardio 

pulmonary bypass (r = 0.876; p<0.01), and level of 

coronary sinus lactate at 15 minutes after cardio 

pulmonary bypass (r = 0.949; p<0.01), and 

mechanical ventilation tine (r = 0.676; p<0.01), and 

duration of ICU stay (r= 0.771; p<0.01), and level 

of urea on the day of ICU discharge(r = 0.538; 

p<0.01), and duration of hospital stay (r = 0.769; 

p<0.01). As per Spearman's rho for nonparametric 

values significant positive correlation was found 

between level of coronary sinus lactate   at 15 

minutes after cardio pulmonary bypass and 

arrhythmia (r = 0.521; p<0.01). As per Pearson 

Correlation Coefficient significant positive 

correlation was found between level of coronary 

sinus lactate level of lactate at 15 minutes after 

cardio pulmonary bypass and cross clamp time (r = 

0.768; p<0.01), and cardio pulmonary bypass time 

(r = 0.767; p<0.01), and level of coronary sinus 

troponin T after cross clamp release (r = 0.693; 

p<0.01), and level of coronary sinus troponin T at 

15 minutes after cardio pulmonary bypass (r = 

0.873; p<0.01), and level of coronary sinus lactate 

after cross clamp release (r = 0.949; p<0.01), and 

mechanical ventilation tine (r = 0.696; p<0.01), and 

duration of ICU stay (r= 0.752; p<0.01), and level 

of urea on the day of ICU discharge(r = 0.611; 

p<0.01), and duration of hospital stay (r = 0.805; 

p<0.01). 

 

VI. DISCUSSION 
In this study we have done estimation of 

troponin T and lactate through coronary sinus with 

the help of retrograde cardioplegia cannula in adult 

patients undergoing cardiac surgery before going to 

cardiopulmonary bypass, after aortic cross clamp 

release and 15 minutes after weaning from 
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cardiopulmonary bypass and have correlated these 

values with perioperative outcomes and have tried 

to draw a correlation of coronary sinus lactate and 

troponin t levels with perioperative outcome in 

patients undergoing cardiac surgery on cardio 

pulmonary bypass. .Rao et al concluded that 

persistent lactate release during reperfusion 

suggests a delayed recovery of aerobic myocardial 

metabolism and may be related to intraoperative 

misadventure or inadequate myocardial protection. 

Myocardial lactate release may be useful as an 

alternative end-point in clinical trials evaluating 

perioperative myocardial protection.
31

 Our study do 

convey the similar inference like the mean (mean± 

s.d.) estimate of coronary sinus lactate after cross 

clamp release of the patients was 6.12±3.46 

mmol/L with range 2.9-17.3 mmol/L and the 

median was 4.6mmol/L. 68.3% of the patients had 

coronary sinus lactatebetween 2.5-5.5 mmol/L 

(Z=6.28;p<0.01). All of the patients had more than 

normal level of coronary sinus lactate after aortic 

cross clamp release. Also the mean (mean± s.d.) 

estimate of coronary sinus lactate at 15 minutes 

after cardio pulmonary bypass of the patients was 

5.03±4.04 mmol/L with range 1.9-18.8 mmol/L 

and the median was 3.4mmol/L. 61.7% of the 

patients had a higher than normal level of coronary 

sinus lactate i.e.; > 2.5 mmol/L (Z=7.07;p<0.01). 

11.7% of patients needed intervention for persistent 

new arrhythmia during ICU stay. The mode of 

treatment was either pacing, pacemaker or medical 

therapy. The level of serum urea rose by its normal 

limit (> 45 mg/ dl) in 8.3% of the patients on the 

day of ICU discharge. Theoverall level of serum 

creatinine remained minimally deranged by the 

effect of surgery in these group of patents by its 

normal limit (0.7- 1.4 mg/ dl) in 8.3% of the 

patients on the day of ICU discharge. The mean 

(mean± s.d.) level of pre-operative creatinine of the 

patients was 0.88±0.16 mmol/L with range 0.6-1.1 

mmol/L and the median was 0.9 mmol/L. The 

mean (mean± s.d.) level of creatinine on the day of 

ICU discharge of the patients was 1.04±0.48 

mmol/L with range 0.6 -3.3 mmol/L and the 

median was 0.9 mmol/L. However one patient 

undergoing double valve replacement for a 

combined disease of mitral stenosis and aortic 

regurgitation had a high postoperative serum 

creatinine value of 2.8 mg/dl and required 

hemodialysis. This patient had a high aortic cross 

clamp time, cardiopulmonary bypass time and a 

very high coronary sinus troponin T as well as 

lactate values during this period. This patient also 

required high inotropes and had suffered 

ventricular tachycardia immediately after operation 

which was reverted back with external cardiac 

defibrillator. The mean (mean± s.d.) duration of 

mechanical ventilation of the patients was 

10.76±3.18 hrs with range 6 -18 hrs and the median 

was 10 hrs. 78.3% of the patients required 

mechanical ventilation 12 hrs or less 

(Z=8.24;p<0.01). The mean (mean± s.d.) duration 

of ICU s tay of the patients was 88.4±39.14 hours 

with range 48-192 hours and the median was 72 

hours. 75.0% of the patients required ICU stay 96 

hours or less (Z=7.07;p<0.01). The mean (mean± 

s.d.) duration of hospital stay of the patients was 

10.85±2.47 days wit h range 9-17 days and the 

median was 10 days. 25.0% of the patients got 

discharged from the hospital after 12 days of 

operation (Z=7.07;p<0.01). As per Pearson 

Correlation Coefficient, significant positive 

correlation was found betweencross clamp time 

and level of coronary sinus troponin T after cross 

clamp release (r = 0.563; p<0.01), between cross 

clamp time and level of coronary sinus troponin T 

at 15 minutes after cardio pulmonary bypass (r = 

0.787; p<0.01), between cross clamp time and level 

of coronary sinus lactate after cross clamp release 

(r = 0.738; p<0.01), between cross clamp time and 

level of coronary sinus lactate at 15 minutes after 

cardio pulmonary bypass (r = 0.768; p<0.01), 

between cross clamp time and level of urea on the 

day of ICU discharge (r = 0.379; p<0.01), between 

cross clamp time and level of creatinine on the day 

of ICU discharge (r = 0.278; p<0.01), between 

cross clamp time and duration of mechanical 

ventilation (r= 0.821; p<0.01), between cross 

clamp time and duration of ICU stay (r = 0.839; 

p<0.01) and between cross clamp time and duration 

of hospital stay (r=0.864; p<0.01). As per 

Spearman's rho for nonparametric values 

significant positive correlation was found between 

cross clamp time and arrhythmia (r = 0.459; 

p<0.01). 

As per Pearson Correlation Coefficient, 

significant positive correlation was found between 

cardio pulmonary bypass time and level of 

coronary sinus Troponin T after cross clamp 

release (r = 0.782; p<0.01), between cardio 

pulmonary bypass time and level of coronary sinus 

Troponin T at 15 minutes after cardio pulmonary 

bypass (r = 0.678; p<0.01), between cardio 

pulmonary bypass time and level of coronary sinus 

lactate after cross clamp release (r = 0.767; 

p<0.01), between cardio pulmonary bypass time 

and level of lactate at 15 minutes after cardio 

pulmonary bypass (r = 0.766; p<0.01), between 

cardio pulmonary bypass time and level of urea on 

the day of ICU discharge (r = 0.352; p<0.01), 

between cardio pulmonary bypass time and level of 

creatinine on the day of ICU discharge (r = 0.274; 
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p<0.01),between cardio pulmonary bypass time and 

duration of mechanical ventilation (r = 0.62; 

p<0.01), between cardio pulmonary bypass time 

and duration of ICU stay (r = 0.806; p<0.01) and 

between cardio pulmonary bypass time and 

duration of hospital stay (r = 0.806; p<0.01). As per 

Spearman's rho for nonparametric values 

significant positive correlation was found between 

cardio pulmonary bypass time and arrhythmia (r = 

0.426; p<0.01). Romeroa et al, in their study 

included 100 patients with predominantly aortic 

valve (n = 42) or ischemic heart (n = 58) diseases. 

Twenty-nine patients (29%) developed post-

surgical AF. Patients developing AF had a longer 

hospital stay (P = 0.005). hsTnT levels increased 

after surgery [P < 0.001], indicating perioperative 

myocardial injury, with higher presurgery levels in 

patients who developed AF [P = 0.015]. In our 

studyseven out of sixty patients suffered from 

arrhythmias needing some form of intervention to 

treat arrhythmia, either with pacing, pacemaker or 

medical therapy during the whole ICU stay.These 

group of patients had a significantly high mean 

cross clamp time (121.85±25.64min utes) and 

mean cardiopulmonary bypass time (169.42±45.91 

minutes ), a significantly high level of mean 

coronary sinus troponin T after cross clamp release 

(672.42±210.51ng/L) and coronary sinus troponin 

T at 15 minutes after cardio pulmonary bypass 

(1569.28±452.89 ng/L). Level of coronary sinus 

lactate after cross clamp release (12.37±3.85 mmol/ 

dl) and level of coronary sinus lactate at 15 minutes 

after cardio pulmonary bypass 

(13.48±4.31mmol/dl) was also significantly high. 

Level of urea on the day of ICU discharge was also 

significantly high (49.00±10.72). Mean ICU stay 

was delayed by up to 137.14±11.71hours and mean 

hospital stay after operation was 15.14±1.06 Level 

of creatinine on the day of ICU discharge was also 

high (1.85±0.96) was compared to patients who 

had not suffered any arrhythmias needing 

intervention in ICU. None of the patients operated 

for atrial septal defect, isolated aortic valve disease 

or left atrial myxomas in our study group had an 

arrhythmia needing intervention in ICU, whereas 

four patients needing double valve replacementand 

three patients of mitral valve replacement suffered 

from arrhythmias necessitating intervention. 

Januzzi et al, in their study for assessment of serum 

TnT inferred that TnT adds a powerful prognostic 

information regarding the impending development 

of severe postoperative complications, including 

death, as well as adding confirmatory information 

in patients with unexplained postoperative 

hemodynamic instability. 

A meta-analysis done byBuse et al on the 

prognostic value of troponin release after adult 

cardiac surgery to assess the accuracy of increased 

troponin (Tn) concentrations for the prediction of 

mid-term (12 months) mortality after coronary 

artery bypass graft (CABG) and valve surgery. In 

our study as per Spearman's rho for nonparametric 

values significant positive correlation was found 

between Troponin T after cross clamp release and 

arrhythmia (r = 0.357; p<0.01).As per Pearson 

Correlation Coefficient significant positive 

correlation was found between Troponin T after 

cross clamp release and cross clamp time (r = 

0.563; p<0.01), and cardio pulmonary bypass time 

(r = 0.571; p<0.01), and level of Troponin T at 15 

minutes after cardio pulmonary bypass (r = 0.846; 

p<0.01), and level of lactate after cross clamp 

release (r = 0.740; p<0.01), and level of lactate at 

15 minutes after cardio pulmonary bypass (r = 

0.690; p<0.01), and mechanical ventilation tine (r = 

0.620; p<0.01), and duration of ICU stay (r= 0.595; 

p<0.01), and level of urea on the day of ICU 

discharge(r = 0.300; p<0.02), and duration of 

hospital stay (r = 0.575; p<0.01). .As per 

Spearman's rho for nonparametric values 

significant positive correlation was found between 

Troponin T at 15 minutes after cardio pulmonary 

bypass and arrhythmia (r = 0.766; p<0.01). As per 

Pearson Correlation Coefficient significant positive 

correlation was found between Troponin T at 15 

minutes after cardio pulmonary bypass and cross 

clamp time (r = 0.787; p<0.01), and cardio 

pulmonary bypass time (r = 0.782; p<0.01), and 

level of Troponin T after cross clamp release (r = 

0.846; p<0.01), and level of lactate after cross 

clamp release (r = 0.876; p<0.01), and level of 

lactate at 15 minutes after cardio pulmonary bypass 

(r = 0.873; p<0.01), and mechanical ventilation tine 

(r = 0.738; p<0.01), and duration of ICU stay (r= 

0.755; p<0.01), and level of urea on the day of ICU 

discharge(r = 0.467; p<0.01), and duration of 

hospital stay (r = 0.766; p<0.01).Troponin I and 

lactate from coronary sinus predicting cardiac 

complications after myocardial revascularization is 

a well-documented feature as studied by Francesco 

et al. Troponin I and lactate were sampled 

preoperatively and intraoperatively from the 

coronary sinus, and at 12, 24, 48, and 72 hours. 

Hospital outcome was recorded. Receiver operating 

curves for coronary sinus troponin I and lactate 

were constructed to differentiate patients with or 

without AMI and myocardial damage. Acute 

myocardial infarction developed in 6 patients 

(3.2%), with higher troponin I and lactate at all-

time points (p < 0.05), longer intubation time (p = 

0.003), intensive care unit stay (p = 0.001), hospital 

stay (p = 0.001), higher atrial fibrillation (p = 
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0.001), and worse ventricular function (p = 0.001). 

Myocardial damage developed in 6 patients (3.2%), 

showing higher troponin I at all-time points (p < 

0.001), higher intraoperative lactate (p = 0.04), 

longer intubation time (p = 0.005), and intensive 

care unit stay (p = 0.03). In our study as per 

Spearman's rho for nonparametric values 

significant positive correlation was found between 

level of coronary sinus lactate after cross clamp 

release and arrhythmia (r = 0.500; p<0.01). As per 

Pearson Correlation Coefficient significant positive 

correlation was found between level ofcoronary 

sinus lactate after cross clamp release and cross 

clamp time (r = 0.738; p<0.01), and cardio 

pulmonary bypass time (r = 0.746; p<0.01), and 

level ofcoronary sinus troponin T after cross clamp 

release (r = 0.740; p<0.01), and level of coronary 

sinus troponin T at 15 minutes after cardio 

pulmonary bypass (r = 0.876; p<0.01), and level of 

coronary sinus lactate at 15 minutes after cardio 

pulmonary bypass (r = 0.949; p<0.01), and 

mechanical ventilation tine (r = 0.676; p<0.01), and 

duration of ICU stay (r= 0.771; p<0.01), and level 

of urea on the day of ICU discharge(r = 0.538; 

p<0.01), and duration of hospital stay (r = 0.769; 

p<0.01). Borowski et al studied on the metabolic 

monitoring of post ischemic myocardium during 

intermittent warm blood cardioplegia 

administration and concluded that it was not the 

degree of lactate washout, but the lactate 

concentration at the end of each reperfusion, that 

correlated significantly with global metabolic 

recovery time, which suggests the importance of 

effective reperfusion.
43

 In our study we noted that 

as per Spearman's rho for nonparametric values 

significant positive correlation was found between 

level of lactate level of lactate at 15 minutes after 

cardio pulmonary bypassand arrhythmia (r = 0.521; 

p<0.01). As per Pearson Correlation Coefficient 

significant positive correlation was found between 

level ofcoronary sinus lactate at 15 minutes after 

cardio pulmonary bypass and cross clamp time (r = 

0.768; p<0.01), and cardio pulmonary bypass time 

(r = 0.767; p<0.01), and level of coronary sinus 

troponin T after cross clamp release (r = 0.693; 

p<0.01), and Level of coronary sinus troponin T at 

15 minutes after cardio pulmonary bypass (r = 

0.873; p<0.01), and level ofcoronary sinus lactate 

after cross clamp release (r = 0.949; p<0.01), and 

mechanical ventilation tine (r = 0.696; p<0.01), and 

duration of ICU stay (r= 0.752; p<0.01), and level 

of urea on the day of ICU discharge(r = 0.611; 

p<0.01), and duration of hospital stay (r = 0.805; 

p<0.01). Analyzing the patients who underwent 

pericardial patch closure of atrial septal defect we 

found that the mean cross clamp time (in minutes) 

was 32.66±8.75, withrange from21 -56minutes and 

median of 34 minutes. The mean cardiopulmonary 

Bypass time (in minutes) was 73.55±17.31, 

rangeof50-109 and median value of 69.5 minutes. 

The mean Level of Troponin T after cross clamp 

release (ng/L) was found as 319.11±128.60with 

range of156 -630 ng/L and median of319 ng/L. The 

mean level of coronary sinus troponin T at 15 

minutes after cardio pulmonary bypass (ng/L) was 

289.77±260.79 with range of104 -1002 and a 

median value of165. The level of coronary sinus 

lactate before going to cardiopulmonary bypass 

was 0.98±0.19mmol/L with a range of 0.7 -1.3 

mmol/L and a median of 0.9mmol/L. The mean 

level of lactate after cross clamp release (mmol/L) 

4.10±0.82 range 2.9 -6.5 with median of 

3.95mmol/L.Level of lactateat 15 minutes after 

cardio pulmonary bypass (mmol/L) 2.32±0.29 

mmol/L and range of 1.9-3.0 and median of 

2.3mmol/L. The mean Mechanical ventilation (in 

hours) was 8.16±2.00 with a range of6 -12 and 

median of 8 hours. The mean duration of ICU stay 

(in hours)was 54.66±11.06 with range of 48 -72 

hoursand median of 48 hours. The meanduration of 

hospital stay (in days) was 9.11±0.32 with a range 

of 9-10 days and median stay of9 days. 

.Piekarska et al in their study found that 

the serum concentration of cTnT after AVR 

increased significantly compared to the 

preoperative value. There was a significant positive 

correlations between aortic cross-clamp time (r = 

0.23, p = 0.04), cardiopulmonary bypass time (r = 

0.4, p = 0.00029), duration of the surgery (r = 0.30, 

p = 0.008), and postoperative cTnT level. Three 

(4%) patients required IABP support, 37 (46%) 

patients required inotropic support, and 11 (14%) 

patients had a prolonged ICU stay (> 48 h). Thirty 

eight (48%) patients required either inotropic 

support or IABP insertion. At least one adverse 

event occurred in 44 (56%) patients. Median 

postoperative serum cTnT concentration was 0.31 

ng/mL (interquartile range 0.23–0.60 ng/mL). They 

however failed to find a statistically significant 

difference in postoperative cTnT level between 

patients with and without adverse events.
33

 

Whereas in our study of patients who underwent 

aortic valve replacement for an isolated aortic valve 

disease, we found that the mean cross clamp time 

(in minutes) was 70.11±9.37, withrange from 56 -

80minutes and median of 74 minutes. The mean 

cardiopulmonary bypass time (in minutes) was 

108.55±14.90, rangeof 92 -136 min and median 

value of 100 minutes. The mean level ofcoronary 

sinus troponin T after cross clamp release (ng/L) 

was found as 334.88±213.21with range of 159-

843and median of 296ng/L. The mean level of 
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Troponin T at 15 minutes after cardio pulmonary 

bypass was532.33±219.35 ng/l with range of 304 -

1026 ng/L and a median value of488ng/L. The 

level of coronary sinus lactate before going to 

cardiopulmonary bypass was 0.92±0.24 mmol/L 

with a range of 0.7-1.0mmol/L and a median of 

0.9mmol/L. The mean level of lactate after cross 

clamp release (mmol/L) 5.15±1.58 range 3.7 -9.1 

mmol/Lwith median of 4.6mmol/L.Level of lactate 

at 15 minutes after cardio pulmonary bypass 

(mmol/L) 4.15±1.62mmol/L and range of 2.3 -

7.3and median of 3.8mmol/L. The mean 

mechanical ventilation (in hours) was 10.22±1.64 

with a range of 8-12 hoursand median of 10 hours. 

The mean Duration of ICU stay (in hours) was 

88.0±12.0with range of 72 -96hoursand median of 

96hours. The mean duration of hospital stay (in 

days) was 9.77±0.66with a range of 9 -10 days and 

median stay of 10 days.Cross clamping the aorta in 

cardiac surgery on cardioplegic arrested heart has 

led to significant myocardial compromise in mitral 

valve surgery as documented by Morfa et al. We 

analyzed our patients who underwent mitral valve 

replacement for an isolated mitral valve disease, we 

found that the mean Cross clamp time (in minutes) 

was 68.4±20.59, withrange from 38 -103 minutes 

and median of 68 minutes. The mean 

Cardiopulmonary Bypass time (in minutes) was 

101.1±24.53, rangeof 65 -128 minutes and median 

value of 105.5 minutes. The mean Level of 

Troponin T after cross clamp release (ng/L) was 

found as 437.7±174.27 with range of 186-832 and 

median of 361.5ng/L. The mean level of Troponin 

T at 15 minutes after cardio pulmonary bypass 

(ng/L) was 699.45±313.67 with range of 286 -

1643ng/L and a median value of 595ng/L. The 

level of coronary sinus lactate before going to 

cardiopulmonary bypass was 1.01±0.03 mmol/L 

with a range of 0.7 - 1.3mmol/L and a median of 

0.95mmol/L. The mean level of lactate after cross 

clamp release (mmol/L) 5.17±1.81range 3.6 -

10.6mmol/Lwith median of 4.6mmol/L.Level of 

lactate at 15minutes after cardio pulmonary bypass 

(mmol/L) 4.38±2.43mmol /L and range of 2.3-11.4 

mmol/L and median of 3.8 mmol/L. The mean 

Mechanical ventilation (in hours) was 10.9±2.59 

wth a range of 6-16hoursand median of 11 hours. 

The mean Duration of ICU stay (in hours) was 

85.2±27.50 .with range of 48-144 hours and 

median of 72 hours. The mean Duration of hospital 

stay (in days) was 10.8±2.01 with a range of 9-16 

days and median stay of 10 days. Analyzing the 

patients who underwent double valve replacement 

for a mixed mitral and aortic valve disease, we 

found that the mean cross clamp time (in minutes) 

was 134.09±925.74, withrange from 69 -

166minutes and median of 139 minutes. The mean 

cardiopulmonary bypass time (in minutes) was 

194.63±30.19, range of 120 -240 minutes and 

median value of 196 minutes. The mean level of 

coronary sinus troponin T after cross clamp release 

(ng/L) was found as 724.45±186.64 ng/l   with  

range  of   402-1013ng/L and median of 746ng/L. 

The mean level of coronary sinus troponin T at 15 

minutes after cardio pulmonary bypass was 

1569.00±356.23 ng/L with rang e of 1014-1986 

ng/Land a median value of1555ng/L. The level of 

coronary sinus lactate before going to 

cardiopulmonary bypass was 1.01±0.19 mmol/L 

with a range of 0.7-1.3 mmol/L and a median of 1.0 

mmol/L. The mean level of lactate after cross 

clamp release (mmol/L) 12.19±3.24 range 7.4-

17.3mmol/Lwith median of12.9mol /L.Level of 

lactate at 15minutes after cardio pulmonary bypass 

(mmol/L) 11.70±4.25 mmol /L and range of 7.0-

18.8 mmol/L median of10.4mmol/L. The mean 

Mechanical ventilation (in hours) was 15.3±1 .5wth 

a range of 12-18 hoursand median of 16 hours. The 

mean Duration of ICU stay (in hours) was 

152.72±22.18 with range of 120-192 hours and 

median of 144 hours. The mean Duration of 

hospital stay (in days) was 14.18±1.88 with a range 

of 10-17days and median stay of 15 

days..Analyzing the patients who underwent 

excision of left atrial myxomas for, we found that 

the mean cross clamp time (in minutes) was 69.00 

± 8.48, with range from 63-75 minutes and median 

of 69 minutes. The mean cardiopulmonary bypass 

time (in minutes) was 94.00±1.41 , rangeof 93-

95and median value of 94 minutes. The mean 

Level of coronary sinus troponin T after cross 

clamp release (ng/L) was found as 463.00±4.24 

with range of 460-466 and median of 463ng/L. The 

mean level of coronary sinustroponin T at 15 

minutes after cardio pulmonary bypass (ng/L) was 

275.50±17.67 with range of 263 -288ng/L and a 

median value of275 ng/L. The level of coronary 

sinus lactate before going to cardiopulmonary 

bypass was 0.80±0.14 mmol/L with a range of 0.7-

0.9mmol/L and a median of 0.8mmol/L. The mean 

level of coronary sinuslactate after cross clamp 

release (mmol/L) 4.70±0.14 range 4.6 -4.8 

mmol/Lwith median of 4.7mmol/L. Thelevel of 

coronary sinuslactate at 15 minutes after cardio 

pulmonary bypass (mmol/L) was 3.00±0.56 

mmol/L and range of 2.6 - 3.4 and median of 3.0 

mmol/L. The mean mechanical ventilation (in 

hours) was 10.00 with a range of 10-10 hoursand 

median of 10 hours. The mean duration of ICU stay 

(in hours) was 72.0±33.94with range of 48-

96hoursand median of 72 hours. The mean duration 

of hospital stay (in days) was 10.00± 1.41with a 
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range of 9-11 days and median stay of 10 days. 

 

VII. CONCLUSION 
Having  completed  the  result,  analysis  

and  the discussion  on  major issues,  we finally 

present the following observations to arrive at a 

conclusion: Patients suffer with some extent of 

myocardial injury due to cross clamping the aorta 

with cardioplegic arrest for a cardiac surgery as 

evidenced by more than normal level of coronary 

sinus lactate after aortic cross clamp release. There 

is a significant positive correlation between cross 

clamp time and level of coronary sinus troponin T 

after cross clamp release, between cross clamp time 

and level of coronary sinus troponin T at 15 

minutes after cardio pulmonary bypass, between 

cross clamp time and level of coronary sinus lactate 

after cross clamp release, between cross clamp time 

and level of coronary sinus lactate at 15 minutes 

after cardio pulmonary bypass, between cross 

clamp time and level of urea on the day of ICU 

discharge, between cross clamp time and level of 

creatinine on the day of ICU discharge, between 

cross clamp time and duration of mechanical 

ventilation, between cross clamp time and duration 

of ICU stay and between cross clamp time and 

duration of hospital stay. A significant positive 

correlation is also noted between cross clamp time 

and arrhythmia needing intervention in the ICU. A 

significant positive correlation is also concluded 

between cardio pulmonary bypass time and level of 

coronary sinus troponin T after cross clamp release, 

between cardio pulmonary bypass time and level of 

coronary sinus troponin T at 15 minutes after 

cardio pulmonary bypass, between cardio 

pulmonary bypass time and level of coronary sinus 

lactate after cross clamp release, between cardio 

pulmonary bypass time and level of lactate at 15 

minutes after cardio pulmonary bypass, between 

cardio pulmonary bypass time and level of urea on 

the day of ICU discharge, between cardio 

pulmonary bypass time and level of creatinine on 

the day of ICU discharge,between cardio 

pulmonary bypass time and duration of mechanical 

ventilation, between cardio pulmonary bypass time 

and duration of ICU stay and between cardio 

pulmonary bypass time and duration of hospital 

stay.A significant positive correlation is also 

observed between cardio pulmonary bypass time 

and arrhythmia needing intervention in ICU.  

Arrhythmias needing some form of 

intervention to treat arrhythmia, either with pacing, 

pacemaker or medical therapy during the whole 

ICU stay may be due to the variety of 

reasons.These group of patients had a significantly 

high mean cross clamp time (121.85±25.64minu 

tes) and mean cardiopulmonary bypass time 

(169.42±45.91 minutes ), a significantly high level 

of mean coronary sinus troponin T after cross 

clamp release (672.42±210.51ng/L) and coronary 

sinus troponin T at 15 minutes after cardio 

pulmonary bypass (1569.28±452.89 ng/L). Level 

of coronary sinus lactate after cross clamp release 

(12.37±3.85 mmol/ dl) and level of coronary sinus 

lactate at 15 minutes after cardio pulmonary bypass 

(13.48±4.31mmol/dl) was also significantly high. 

Patients being operated for a cardiac disease who 

have a long aortic cross clamp time and a long 

cardiopulmonary bypass time suffer 

more.Patientsneeding double valve replacement 

and three patients of mitral valve replacement 

suffered from arrhythmias necessitating 

intervention because of a very highaortic cross 

clamp time and a long cardiopulmonary bypass 

time. There is a significant positive correlation 

betweencoronary sinus troponin T after cross 

clamp release with the cross clamp time and cardio 

pulmonary bypass time.Existence of a significant 

positive correlation is also concluded between level 

ofcoronary sinus lactate after cross clamp release 

and arrhythmia.  A significant positive correlation 

is also drawn between level of coronary sinus 

lactate after cross clamp release and cross clamp 

time, and cardio pulmonary bypass time. Hence 

this study draws an overall conclusion that lesser 

the aortic cross clamp time and the 

cardiopulmonary bypass time in cardiac surgery, 

lesser will be the insult to the myocardium in terms 

of ischemic injury and oxidative stress.The insult 

may be quantified with serial estimation of the 

markers like Troponin T and Lactate through the 

coronary sinus which has a direct correlation with 

the degree of myocardial insult and hene will alert 

us beforehand to predict the patients who will 

require more attention during the perioperative 

period. More emphasis on the cardioprotection is 

the need of much attention in todays’ cardiac 

surgical practice. Cannulation of the coronary sinus 

is a valuable adjunct for the study of cardiac 

metabolism during extracorporeal circulation and it 

is accomplished without complications. 
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Figure 1- NOVA PHOX Blood Gas Analyser. Figure 2- IntelliVue MP20 patient monitor. 
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Figure3- Roche CARDIAC T Quantitative cassette. Figure4- Micorpipette. 

 

 
Figure5- Cobas h 232 Troponin T portable analyser machine. 
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Figure 6- Cobas h 232 Troponin T kit. 

 

 
Figure 7- Retrograde cardioplegia cannula insertion technique. 

 

 
Figure 8- Retrograde cardioplegia cannula insertion technique 

 

 

 
Figure 9- Troponin T kits; The NOVA PHOX analysis result for lactate 


