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Introduction 
Postoperative cardiopulmonary bypass (CPB)-

induced lung dysfunction  remains a serious 
complication that could lead to life-threatening 
problems. CPB is associated with a whole-body 
inflammatory response. The contact of blood 
components with the artificial surface of the bypass 
circuit causes activation of complements, upregulation 
of cytokines and adhesion molecules and induction of 
oxygen-free radicals. The pathogenic consequences are 
adhesions of complement-activated neutrophils to 
endothelial cells, neutrophil migration into the 
extravascular spaces, and free-radical mediated 
pulmonary damage. Injured endothelial cells are 
vulnerable to the cytokine-mediated inflammatory 
cascade. Moreover, CPB renders the lung being at risk 
for ischemic insults because lung perfusion is 
maintained solely by the bronchial arterial system 
(Suzuki, 2010). 

Post ischemic reperfusion of the lung up regulates 
adhesion molecules and enhances neutrophil-
endothelial cell adhesion and extravascular neutrophil 
sequestration, thereby aggravating further structural and 
functional abnormalities of pulmonary endothelial cells. 
Thus the systemic inflammatory response and ischemia-
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reperfusion during CPB constitute a vicious network in 
the pathogenesis of CPB-derived lung injury (Suzuki, 
2010). 

Patients without pre-existing lung conditions can 
develop a wide array of pathologies ranging from 
diminished functional residual capacity (FRC) to acute 
lung injury (which may progress to adult respiratory 
distress syndrome {ARDS} in 12% of cardiac surgical 
patients). Those with preoperative lung impairment 
may have similar, but exaggerated effects. An estimated 
8% of patients can experience prolonged postoperative 
mechanical ventilation and 7% required reintubation 
(Siepe et al., 2008). 

By avoiding CPB, reducing its time or by 
minimizing the extracorporeal surface area with the use 
of miniaturized circuits of CPB beneficial effects on 
lung function are reported (Massoudy et al., 2003).  

In addition, replacement of circuit surface with 
biocompatible surfaces like heparin-coated a better 
postoperative lung function is observed (De Vroege et 
al., 2004).  

Meticulous myocardial protection by using 
hypothermia and cardioplegia methods during ischemia 
and reperfusion remain one of the maintance of 
postoperative lung function. The partial restoration of 
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pulmonary artery perfusion during CPB possibly 
contributes to prevent pulmonary ischemia and lung 
dysfunction. Using medication such as corticosteroids 
and aprotinin, which protect the lungs during CPB and 
leukocyte depletion filters for operations expected to 
exceed 90 minutes in CPB-time appear to be protective 
against the toxic impact of CPB in the lungs (Warren 
et al., 2007). The newer methods of ultrafiltration used 
to scavenge pro-inflammatory factors seem to be 
protective for the lung function (Huang et al., 2003). In 
a similar way, reducing the use of cardiotomy suction 
device it is expected that the postoperative lung 
function will be improved (Philippou et al., 2000). 


