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Comparison of Cold Versus Warm Blood Cardioplegia
in Diabetic Patients undergoing Coronary Artery Bypass
Grafting on Cardiopulmonary Bypass
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ABSTRACT

Objective: Comparison of cold blood cardioplegia and warm blood cardioplegia in diabetic patients undergoing coronary artery bypass grafting
(CABG).

Methodology: This prospective comparative study included 80 diabetic patients undergoing coronary artery bypass grafting (CABG) divided
into two groups. Group I included patients with cold blood cardioplegia and group II included patients on warm blood cardioplegia. Diabetic
patients of both genders with normal EF were included in this study. Data was analyzed by SPSS (Statistical Package for Social Sciences) version
20.0. A p-value <0.05 was considered significant.

Results: Use of inotropic support has shown the significant difference between two groups. Results have shown that in cold cardioplegia group,
18 patients needed no inotropic support whereas in warm cardioplegia group, only 1 patient went without support. Intra-aortic balloon pump
(IABP)was used in 3 patients in each group. No mortality was found in both group.

Conclusion: Our study concluded that cold blood cardioplegia gives better myocardial protection than warm blood cardioplegia in diabetic
patients undergoing CABG.
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INTRODUCTION

schemic heart disease (IHD) is the main cause of

morbidity and mortality around the world.

Different strategies of treatment are adopted to treat
IHD i.e medical treatment and surgical treatment.
Coronary Artery Bypass Grafting is the gold standard
surgical procedure for ischemic heart disease. It is
performed often on cardiopulmonary bypass by
stopping the heart to provide bloodless and still field for
the surgeon. Myocardial damage during surgery is one
of the important complications of heart surgery. The
improvement of technique of myocardial preservation
has significantly contributed in cardiac surgery.
However, still controversy persists regarding the use of
warm versus cold cardioplegia.*"
Cardioplegia stopped the heart as this solution is highly
enriched with potassium which is given in coronary
arteries by antegrade as well retrograde route. This
solution decreases myocardial O, consumption.’
Cardioplegic solution is the means by which the
ischemic myocardium is protected from cell death. The
fluid in which potassium is mixed can be either cold
blood cardioplegia or warm blood cardioplegia. Since
warm cardioplegia is more prone to an incidence of
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stroke and is more controversial, whereas cold blood
cardioplegia gives better myocardial protection, less
inotropic support and inflammatory response.””

The effect of intermittent cold blood cardioplegia
(ICC) and intermittent warm blood cardioplegia
(IWC) in high risk patients undergoing cardiac surgery
was noted in various studies. Intermittent cold blood
cardioplegia shows less myocardial damage, reduce
mortality and morbidity in patients, defines superiority
on IWC."” Warm blood cardioplegia can cause the high
extent of endothelial injury in comparison to cold blood
cardioplegia in patients undergoing coronary artery
bypass grafting.”

Patients with LV dysfunction get more benefit after
receiving cold blood and crystalloid cardioplegia. Cold
cardioplegia solution gives immediate myocardial
protection and quick postoperative myocardial
recovery.”"" This study was planned to compare the
effect of cold blood cardioplegia and warm blood
cardioplegia in diabetic patients undergoing coronary
artery bypasses grafting (CABG).

METHODOLOGY
This study was a prospective comparative study
conducted in Cardiac Surgery Department, Punjab
Institute of Cardiology, Lahore after approval from
ethical committee. By balloting method, patients were
randomly divided into two groups after inclusion
criteria was fulfilled. Informed consent was obtained
from the patients. Group I included diabetic patients
undergoing CABG with the technique of cold blood
cardioplegia and in group Il diabetic patients
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undergoing CABG with the technique of warm blood
cardioplegia antegradely for myocardial preservation
during CABG.

The pericardium was approached through a median
sternotomy in both groups. Left internal mammary
artery and great saphenous vein were taken and
cardiopulmonary bypass was established using aortic
and two stage venous cannula. After bypass procedure
was completed, we have noted the need of inotropic
support or inraaortic ballon pump (IABP) during
weaning from CPB. After completion of surgery
patients were shifted to intensive care unit, where
primary and secondary endpoint was noted.

STATISTICAL ANALYSIS

The data was analyzed by SPSS (Statistical Package
for Social Sciences) version 20.0. Continuous variables
are presented as the mean + standard deviation.
Categorical variables were presented as frequencies,
percentages and graphs. Qualitative characteristics of
different groups were compared using Chi-square test
and quantitative variables using t-test. A p-value <0.05
was considered significant.

RESULTS
Total 80 diabetic patients were included in this study,
out of which 16.7% were females and 83.3% were

males. The mean age of the patients undergoing
coronary artery bypass grafting was 52.6 + 9.46 years.
In group I and group Il mean age was 52.4+9.1 years
and 52.6+£9.4 years, respectively. Ages showed no
significant difference in both cardioplegia techniques.
Regarding risk factors, hypertensive patients were 4
(10%) in group I and 7 (33%) in group II. Twenty one
patients (52.5%) in group I and 14 (35%) in group 11
were hyperlipidemic. Nineteen (47.5%) patients in
group I and 13 (32.5%) in group II were smokers. It
showed no significant difference in both cardioplegia
techniques. No mortality was observed in both groups.
Intra-aortic balloon pump was used in 3 patients in each
group. The difference noted was insignificant.

There was a significant difference in terms of
ionotropic support used among both groups. In group I,
36% (18) patients weaned off from CPB without
ionotropic support while in group II, only 2% (1)
patient weaned off from CPB without support. In group
1, no patient needed the high support whereas in group
[T one patient needed high support of adrenaline. Use of
inotropes nor-adrenaline has shown significant
differences between two groups (Table 1). No support
was required in cold blood cardioplegia group,
whereas, in warm blood cardioplegia group two
patients required nor-adrenaline.

Results of blood parameters demonstrated that

Table 1: Inotropic support in study subjects

Group 1 Group 11 p-value
Postoperative
Adrenaline
None (18) 45% (1) 2.5% <0.0001
Mild (18) 45% (12) 30% 0.164
Moderate (4)10% (26) 65% <0.001
High (0) 0% (1)2.5% <0.001
Postoperative
Nor-Adrenaline
None (40) 100% (38) 95% <0.05
Mild (0) 0% (2) 5.0% <0.05
Moderate (0) 0% (0) 0% NA
High (0) 0% (0) 0% NA

*mild= up to 10ml/hr, moderate=11-20ml/hr, high= more than 20ml/hr

(of given dose)
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Table 2: Postoperative blood parameters of cardioplegia groups

Variable Day 1 Day 2 Day 3 Day 4 Day 5

Group I | 10.5+£0.17* [ 12.240.17 13.1£0.2%* 13.9£0.1%* 13.7£5.4

Hemoglobin
Group II| 10.0+0.14* 16.4+3.6 12.2+£0.12* | 12.94+0.13* 13.2+1.0
Group I | 37.7+1.3 45.8+0.9 50.240.9 43.8+0.8 34.1+1.3

Blood urea
Group 11| 40.4+£1.14 | 45.1+1.3 48.9+1.2 449+14 37.3+1.4
Serum | Groupl | 07:0.04 | 0.7£0.03* | 08+0.03 | 0.7+0.02 | 1.002
creatinine | cooup I1| 0.88:04 | 1.0:036* | 09+0.04 | 08026 | 0.7+0.02
Blood Group I | 251+10.8* [ 191£10.3* 147+8.2* 126+5.6* 126+22.9

Sugar

Random Group IT | 327+12.5% | 266+10.7* | 196+9.01* 147+7.2% 118+5.7

*showed significant as p-value <0.05

hemoglobin was significantly lower in WBC on day 17,
3" and 4" post-operative. Whereas, creatinine was
significantly high on day 2" postoperative in WBC.
Blood sugar levels were significantly higher in WBC
throughout postoperative period (Table 2).

DISCUSSION

The present study was conducted to evaluate that which
method is best for myocardial protection in diabetic
patients undergoing CABG on cardiopulmonary
bypass (CPB). During CABG, a stagnant and
bloodless field is required for grafting that is done by
infusing a fluid enriched in potassium. This fluid causes
temporary cessation of the electrical activity of the
heart which initiates myocardial ischemia. Over the
decades, myocardial protection is an important matter
for surgeons during cross clamp period. So, many
interventions have been adopted to minimize the
myocardial insult."”

For all types of open heart surgery including CABG
cardioplegia techniques are established, so this
technique is a matter of interest for surgeons. With
cardioplegic technique heart is still and bloodless to
manipulate for distal anastomosis especially grafts on
the posterior side of the heart.”*

In our results, use of inotropic support has shown
significant differences between two groups. Our results
have shown that in cold cardioplegia group 18 patients
need no inotropic support whereas in warm
cardioplegia group only 1 patient went without support.
In another study, Liakopoulos and colleagues in 2010
described the effect of ICC versus IWC in high risk
patients undergoing on pump cardiac surgery, in which

they included 3527 patients went on pump CPB.
Intermittent cold blood cardioplegia shows less
myocardial damage, reduce mortality and morbidity in
patients, defines superiority on IWC."

Kuhn and colleagues in 2015 demonstrated the impact
of cold and warm blood cardioplegia and proved that
warm blood cardioplegia can cause the high extent of
endothelial injury in comparison to cold blood
cardioplegia but there is no major difference in clinical
end points.”

The use of TABP in both warm and cold blood
cardioplegia groups of diabetic patients still has no
significant difference. Postoperative ejection fraction
has shown the significant difference between two
groups. In WBC group, 16 patients are with normal EF
and in CBC 21 patients with normal EF. Mild and
moderate EF had shown almost no significant
percentages in WBC group (mild=21.2%,
moderate=7.5%) and CBC group (mild=18.8%,
moderate= 5.0%). In WBC group, 1 patient had shown
poor EF whereas no patient had poor EF in CBC group.
Similar results were shown by another study conducted
by Cohenetal.”

No significant difference of death rate has been shown
in our results which was also verified by Caputo and
colleagues in 2002, who concluded that both methods
were uniformly efficient and there is no difference
between the mortality and morbidity in cold blood
cardioplegia group in comparison with warm blood
cardioplegia group.”"

Another study conducted to compare cold and warm
cardioplegia showed that both cold and warm
cardioplegia were equally effective for myocardial
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protection and are safe. Postoperative haemodynamic
performance was better in patients with warm
cardioplegia.’

CONCLUSION
Our study concluded that cold blood cardioplegia gives
better myocardial protection than warm blood
cardioplegia in diabetic patients undergoing CABG.
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