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ABSTRACT

The role of adenosine pretreatment in animal has been proven but its role in human has been
controversial. We performed prospective randomised study to find out adenosine post conditioning
usefulness in human. Twenty patients having rheumatic heart disease with severe mitral valve stenosis
formed the study group. The adenosine group (n =10) received adenosine infusion (200 microgram/kg)
after aortic cross clamp removal. The control group (n = 10) received only normal saline injection.
Intraoperative and postoperative patient parameters compared. The adenosine group associated with less
troponin | release, less inotropic use, shorter ICU stay and was well tolerated as a post conditioning
adjunct to high potassium cold blood myocardial protection. Spontaneous rhythm recovery was more in
adenosine group. Electrical defrillation was required frequently in control group. Adenosine
postconditioning appears to protect against reperfusion injury in human hearts and thus result in improved
postoperative hemodynamics with less hospital stay.
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Abbreviations
CPB-cardiopulmonary bypass
ICU-intensive care unit

SD -standard deviation

INTRODUCTION

The effect of post conditioning on myocardial protection in cardiac surgery remains uncertain. Adenosine
can be used as an adjunct to predominantly used cold blood cardioplegic myocardial protection method in
the setting of heart valve replacement operations. Current approaches to cardiac operations have aided by
the two major developments of mechanical circulatory support and myocardial protection. Myocardial
protection refers to all strategies that increase the heart’s ability to withstand an ischemic insult, which
together with reperfusion injuries are principally responsible for cardiac failure, morbidity and mortality
after cardiac operations. The current strategy for myocardial protection during cardiac procedures is based
on two methods of hypothermia and cardioplegia arrest. Cardioplegia protects the myocardium by
providing continuous or intermittent oxygen while simultaneously reducing cardiomyocyte oxygen
demand through both hypothermia and cardiac arrest, but is incapable in augmenting the tolerance of
cardiomyocytes for ischemic reperfusion injury. Our study consist of administration of adenosine through
an arterial catheter immediately after the aortic cross clamp removal was associated with less troponin |
release, less inotropic use, shorter ICU stay and was well tolerated as a post conditioning adjunct to high
potassium cold blood myocardial protection.

Aims and Objectives

1} To study the effects of post conditioning with adenosine in Heart VValve Replacement surgery.

2} To study the release of Troponin | after adenosine postconditioning and in control patients with their
comparison.

3} To compare the ICU stay, inotropic scores, post operative hospital stay, CPB time, aortic cross clamp
time, total volume of cardioplegia, urine volume during first 24 hours after surgery, type of rhythm
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recovery [spontaneous or electrical defrillation] and total hours of mechanical ventilation in post
conditioned and control patients.

MATERIALS AND METHODS

Methodology

Study Design- This is a prospective study, this study will comprise of total 20 patients of all those who
will undergo heart valve replacement over a period from December 2007 onwards for five years.

Inclusion Criteria- Patients [Men and Women] in age group 25 to 40 years diagnosed as RHD with severe
mitral stenosis undergoing mechanical heart valve replacement surgery with intermittent horizontal
mattress technic using ethibond 25 number needle plegetted suture.

Exclusion Criteria —Patients with co morbid heart disease, hypertension, diabetes mellitus or congenital
heart disease or patients undergoing reoperation.

Study Procedure

All patients who meet the inclusion criteria will be enrolled in the study and studied prospectively.
Twenty patients with rheumatic heart valve disease undergoing heart valve replacement operations will be
randomized to two groups, first group will be given adenosine (200 micro gram /kg) bolus injection and
second group will receive normal saline (0.9 %) bolus injection through an arterial catheter immediately
after the removal of aortic cross clamp. Patients will be monitored for following characters.

1. The preoperative, intra operative and post operative data of patients will be collected prospectively.

2. The preoperative data will include age, sex, body mass index, ventricular ejection fraction and
occurrence of chronic atrial fibrillation.

3. The intraoperative data will include valve replacement operation time, CPB time, aorta cross clamp
time, total volume of cardioplegia, frequency of cardioplegia delivery and type of rhythm recovery
[spontaneous or electrical defrbrillation]

4. The lowest mean arterial pressure and its duration after aortic cross clamp removal.

5. Postoperative data include the hours of mechanical ventilation in ICU, urine volume over first 24
hours postoperatively, ICU stay, inotrope scores and total hospital stay.

The data will be collected and analysed.

Statistical Analysis

The continuous and interval related variables are expressed as the mean +-SD and the catagorial variables
were expressed as percentages.

RESULTS AND DISCUSSION

Results

Operative variable were comparable in both groups. No mortality was observed nor was there any
intraoperative or post-operative complication in either group. There was no prebypass difference in any
parameter (TABLE 1) between the two groups. The summarized intraoperative and postoperative
parameters are shown in table 2 and table 3.

Table 1: Comparison of preoperative parameters between control and adenosine group

Parameters Adenosine group (n=10) Control group (n=10) P value
Age (years) 25+-15 25 +-15 NS

Sex (M/F) 9/1 8/2 NS
Body mass index 25+-5 25+-5 NS
(kg/m2)

Ventricular gjection 50+-10 50+-10 NS
fraction

Chronic atrial  7/3 8/2 NS
fibrillation

NS-not significant
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Table 2: Comparison of operative parameters between control and adenosine group

Variables Adenosine group (n= Control group (n=10) P value
10)

Operation time (min) 180+-10 178+-15 NS

CPB time (min) 72+-12 74+-10 NS

Aaortic cross clamp time(min) 42.4+-7.6 43.2+-6.8 NS

Total volume of cardioplegia 1200+-500 1000+-700 NS

(ML)

Frequency  (number)  of 2+-1 2+-1 NS

cardioplegia delivery

Lowest MAP 95+-5 85+-5 <0.05

Type of Spontaneous 9 4 <0.05

rhythm

recovery Electrical 1 6 <0.05
defrillation

CPB- cardiopulmonary bypass, NS - not significant, MAP - mean arterial pressure

Table 3: Comparison in postoperative parameters between control and adenosine group

Parameters Adenosine group Control group (n=10) P value
(n=10)

Troponin I (ng /ml) 10+-5 15+-10 <0.05

ICU mechanical ventilation 4+-2 6+-2 <0.05

(hours)

Urine volume in first 24 4+-1 4+-1 NS

hours (liters)

ICU stay(days) 2+-1 4+-1 <0.05

Inotrope score 30+-20 50+-20 <0.05

Total hospital stay (days) 7+-2 10+-2 <0.05

ICU - intensive care unit, NS —not significant

In control group there was no significant change in aortic cross clamp time, CPB time, operation time,
number as well as volume of cardioplegia but lowest mean arterial pressure was less as compared to
adenosine group. Spontaneous rhythm recovery was more in adenosine group. Electrical defrillation was
required frequently in control group. The average troponin | level rise was less in adenosine group as
compared to control group indicating that myocardial trauma was less in adenosine group.

All though the urine volume in first 24 hours was same in control and adenosine group but the mechanical
ventilation duration, inotopic score, ICU stay and overall hospital stay was less in adenosine group as
compared to control group.

Discussion

The term ischemic preconditioning was coined by Murry et al., in 1986. Prior ischemic exposure made
the myocardium more tolerant to subsequent prolonged ischemic episodes. Preconditioning has been
reported in various animal studies.

There is now evidence indicating that the human heart can be preconditioned. Adenosine has been
thought to be responsible for preconditioning.

Preconditioning has been seen to be beneficial by reducing the infarct size and preventing arrhythmias. It
has also been shown to reduce myocardial acidosis and protect against post ischemic contractile
dysfunction. Thus the preceding period of ischaemia prepared the myocardium and made it more
adaptable for subsequent ischaemic episodes. Similarly it has been observed by Kloner et al., in a
retrospective analysis that patient who experienced angina 48 hr before infarction had smaller infarct and
a more favourable outcome compared to patients who did not have angina before myocardial infarction.
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Therefore the hypothesis that the transient episode of ischaemia releases adenosine which then mediates
the protective effect against ischaemic reperfusion injury is attractive.

Ischaemia results in a net depletion of ATP in the myocardial cells. There is delay in the de novo
nucleotide synthesis resulting in low levels of adenosine, inosine and hypoxanthine because of their rapid
washout from the tissue on reperfusion. Experimental studies in animals Isselhard et al., has shown that
adenosine reduce ATP degradation during ischaemia and it enhances post ischaemic ventricular function
in crystalloid perfused and blood perfused hearts.

The cardioprotective effects of adenosine are well known. Adenosine delays the onset of ischaemic
contracture, enhances post ischaemic function and reduces infarct size. All these effects of adenosine are
mediated via ADO Al receptors located on the myocytes. Cohen et al., conceptualised hyperpolarisation
of the myocyte membrane during ischaemic arrest. They found improved ventricular function using
hyperpolarized cardioplegic arrest using a potassium ATP channel agent. Adenosine pretreatment is well
known to cause hyperpolarisation by activation of outward potassium current, inhibition of inward
calcium current and activation of specific A 1 adenosine recepters. Adenosine released by ischaemic
myocyte has a protective effect when infused before ischaemia. This concept of pretreatment in various
experimental and clinical setting has prompted the cardiac surgeons to implement a similar therapeutic
concept in patients undergoing open heart surgery as post treatment(after release of cross clamp).Lee et
al., demonstrated an improved cardiac index in adenosine treated patients.

The current strategy for myocardial protection during cardiac procedures is based on two methods of
hypothermia and cardioplegia arrest.

Cardioplegia protects the myocardium by providing continuous or intermittent oxygen while
simultaneously reducing cardiomyocyte oxygen demand through both hypothermia and cardiac arrest, but
is incapable in augmenting the tolerance of cardiomyocytes for ischemic reperfusion injury.

Keeping in mind that adenosine is a strong mediator of myocardial postconditioning we selected a group
of patients in whom the possible beneficial result of adenosine could be observed. Based on this premise
we post treated the human myocardium of these patients who has undergone mitral valve replacement
under cardiopulmonary bypass Our study consist of administration of adenosine through an arterial
catheter immediately after the aortic cross clamp removal was associated with less troponin I release, less
inotropic use, shorter ICU stay and was well tolerated as a post conditioning adjunct to high potassium
cold blood myocardial protection.

Conclusion

Adenosine postconditioning appears to protect against reperfusion injury in human hearts and thus result
in improved postoperative hemodynamics. Spontaneous rhythm recovery was more in adenosine post
treatment. The average troponin | level rise was less in adenosine group as compared to control group
indicating that myocardial trauma was less in adenosine group. The mechanical ventilation duration,
inotopic score, ICU stay and overall hospital stay was less with use of adenosine post treatment.

REFERENCES

Berne RM (1963). Cardiac nucleotides in hypoxia: possible role in regulation of coronary blood flow.
American Journal of Physiology 204 317-322.

Burdette WJ (1956). Adenosine nucleotides level in cardiac arrest. American Heart Journal 52 193-197
Ellis SG, Henschke ClI, Sandor T, Wynne J, Braunwald E and Kloner RA (1983). Time course of
functional and biochemical recovery of myocardium salvaged by reperfusion. Journal of the American
College of Cardiology 1 1047-1055.

Ely SW and Berne RM (1992). Protective effect of adenosine in myocardial ischemia. Circulation 85
893-904.

Gatell JA, Barner HB and Shevde K (1993). Adenosine and myocardial protection. Journal of
Cardiothoracic and Vascular Anesthesia 7(4) 466-480.

Greenfield RA and Swain JL (1987). Disruption of myofibrillar energy use;dual mechanism that may
contribute to postischemic dysfunction in stunned myocardium. Circulation Research 60 283-289.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)



International Journal of Innovative Research and Review ISSN: 2347 — 4424 (Online)
An Online International Journal Available at http://www.cibtech.org/jirr.htm
2015 Vol. 3 (2) April-June, pp.14-18/Nagre et al.

Research Article

Lee HT, La Faro RJ and Reed GE (1995). Pretreatment of human myocardium with adenosine during
open heart surgery. Journal of Cardiac Surgery 10 665-676.

Murry CE, Jenning RB and Reimer KA (1986). Preconditioning with ischemia, a delay of lethal cell
injury in ischemic myocardium. Circulation 74 1124-1136.

Schubert T, Vetter H, Owen P, Reichart B and Opie LH (1989). Adenosine cardioplegia: adenosine
versus potassium cardioplegia-effect on cardiac arrest and postischemic recovery in the isolated rat heart.
Journal of Thoracic and Cardiovascular Surgery 98 1057-1065.

Shiki K and Hearse DJ (1987). Preconditioning of ischemic myocardium:reperfusion indused
arrhythmias. American Journal of Physiology 253 H1470-H1476.

Thornton JD, Van Winkle DM and Downey JM (1990). Preconditioning protection is mediated
through adenosine receptors (abstract). Circulation 82(suppl 3) 464.

Yellon DM, Alkhulaifi AM and Pugsley WB (1993). Preconditioning the human myocardium. Lancet
342 276-2717.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)



