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Surgery and outcome

ÅSurgery causes cellular damage and metabolic 
responses that increase energy and nutrient needs

ÅImmunosuppressionincreases susceptibility to 
bacterial and other infectious agent intrusion with its 
corresponding side effects

ÅWound healing requires increased energy and 
nutrient needs

ÅMalnutrition affects surgical outcome

ÅOptimum outcome is dependent on preparation, 
operative method, and adequate support



Discussion points

1. Surgery is an injury process

2. Surgery and wound healing

3. Malnutrition and effect on the metabolic 
response to injury process

4. Effects of surgery in malnourished patients

5. Methods to detect and correct malnutrition

6. Methods to improve outcome in surgery 
especially in malnourished patients



1. Surgery is an injury process



Surgery: injury, inflammation, & 
wound healing

Surgery Cell injury and destruction

1. Enhanced recovery after surgery: A consensus review of clinical care for patients undergoing 
colonic resection. Fearon  KCH, Ljungqvist O, Von Meyenfeldt M, et al. Clin Nutr 2005; 24: 466-
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2. Lennard TW, Shenton BK, Borzotta A, et al. The influence of surgical operations on components 
of human immune system. Br J Surg 1985;72:771ς6.



Cell Injury

Robbins Basic Pathology 7th edition. Kumar, Cotran,  Robbins editors. 2003.



Cell changes

Robbins Basic Pathology 7th edition. Kumar, Cotran,  Robbins editors. 2003.



Injury and response

Robbins Basic Pathology 7th edition. Kumar, Cotran,  Robbins editors. 2003.



Surgery: injury & inflammation

Surgery Cell injury and destruction

inflammation

Immunosuppression
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Surgery & immunosuppression
Cell destruction

ҧ Inflammatory mediators Glutamine depletion from muscle

ҧ inflammatory cell activity Low plasma glutamine

ҧ glutamine utilization

HLA-DR surface antigen on monocytes 
are down-regulated

Ҩ Monocyte cell surface marker expression

Ҩ capacity to present antigen & phagocytize

monocytes

immunosuppression

Surgery

1. Lennard TW et al. The influence of surgical operations on components of human immune system. Br J Surg 
1985;72:771ς6
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Surgery effects

macrophages IL-12

ÂNK cell stimulation

ÂTh1 cells induction

ÂMay suppress food allergies

TH1 cells IL-2

Ástimulates growth and differentiation of 

T cell response

ÁCan be used in immunotherapy to treat 

cancer or suppressed for transplant 

patients



B Cell

Naive Th cell Th0

Th1

Th2

CTL NK Cell B cell

Immunosuppresion 
effect of surgery


