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Introduction 

Surgical trauma induces a cascade of events in the human body which are a result of 
immunological, neuroendocrine and haematological factors acting in concert. Research has 
elucidated the pattern of response to surgical trauma. Initially the innate immune system gets 
activated releasing cytokines such as I L-1, TN F alpha, which in turn stimulate the release of other pro 
inflammatory cytokines(IL-6, IL-10) which constitutes the Systemic Inflammatory Response[SIRS]. 
This hyperimmunity is then followed by the counter-inflammatory response syndrome.[1] 

The outcome of post surgical patients depends on this delicate balance of molecular and 
biochemical events where the balance may be shifted adversely resulting in complications like post 
surgical infections and MODS(multi organ dysfunction syndrome ).[2,3] 

Effects on innate and adaptive immune response 

The innate immune response is the first line of defence. This is a rapid, non- specific 
response with no dependence on memory. Phagocytic and endothelial cells release cytokines such 
as TNFa and IL-1.IL-1 and TNF induce the systemic acute phase response which involves release 
of neutrophils into the circulation, release of corticotropin and corticosteroids, release of IL6, IL8 and 
PDGF( platelet derived growth factor).[1] 

Out of the cytokines triggered, IL6 appears to play a significant role. IL6 is known to increase the 
number of circulating neutrophils and acute phase proteins such as CRP, amyloid and complement 
C3 [1,4].IL6 has also been shown to decrease apoptosis of immunocytes resulting in prolonged 
hyperimmunity [5] 

IL6 also supresses cell mediated immunity and increases humoral immunity[1]. This is one 
mechanism which causes the TH 1 /TH2 shift. Adrenergic response and cortisol release also trigger 
this shift towards suppression of TH1 response[6] Surgical stress also leads to dysfunction of NK 
cells which lead to in an increased susceptibility to infections.[?] 

Non surgical factors 

lnhalational and intravenous anaesthetic agents and opioids have been shown to reduce the 
function of NK cells while nitrous oxide apparently inhibits the phagocytic properties of neutrophils. 
Regional anaesthesia was however shown to counteract the diminishing effect of surgery on cell 
mediated immunity. [8] 

Anesthesia administration, surgery, and mechanical ventilation each independently impair 
phagocytosis and bacterial killing by alveolar macrophages.[9] 

Pain propagates the immune suppression by triggering the nociceptive receptors which in 
turn increase the release of catecholamines and corticosteroids.[10][11 ]. 

Allogenic blood transfusions have been shown to cause transfusion associated 
immunomodulation(TRIM). This causes increased inflammation and immune suppression which 
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