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Introduction
Malnutrition is a frequent concomitant of surgical 

illness. About 50-60% of patients admitted to General 
Surgery wards are malnourished on admission. One of 
the most readily available and clinically valuable pa-
rameters is serum albumin. It predicts perioperative 
and postoperative morbidity and mortality. Malnour-
ished patients have an increased risk of complications 
and death.[1]

Serum Albumin
Structure – Human serum albumin is a protein of 

585 amino acids with a relatively low molecular weight 
of 66 kD. It is a simple monomeric protein without 
prosthetic groups or carbohydrates. Albumin is the 
most abundant plasma protein accounting for 50-60% 
of the total plasma protein.[2]

Synthesis and distribution – The albumin syn-
thesis genes are located on chromosome 4, at posi-
tion 4q11-13, close to the centromere of the long arm. 
The liver is the single source of albumin[3], of which 
the average total body albumin (+/- 280gm in a 70 
to 75kg individual) is distributed in the intravascular 
compartment (40%, 120gm) where the concentration 
of human serum albumin is about 3.5-5gm/dL under 

normal circumstances. remaining 60% (160gm) is 
predominantly extravascular protein.[4]

Catabolism – A steady state exists between albu-
min synthesis and catabolism. Serum Albumin has a 
half-life of 17-19 days. breakdown happens in muscle 
and skin (40-60%), liver (10-15%), kidney (10%) and 
rest in bone marrow, endothelial surface etc. Amino 
acids are the final breakdown product.[5]

Functions – (1) Maintenance of colloidal osmot-
ic pressure (2) Antioxidant activity (3) Transport of 
compounds by ligand binding (4) Enzymatic proper-
ty (5) Anti-inflammatory activity (6) Antithrombotic 
role (7) Maintenance of microvascular integrity (8) 
Plasma buffer function.[6]

Hypoalbuminemia is defined as serum albu-
min <3.5gm/dL. Causes of postoperative hypoalbu-
minemia – (1) Redistribution (2) Overhydration (3) 
Turnover (4) Loss (5) Lymphatic Clearance. Postop-
erative hypoalbuminemia occurring after the surgery 
is known to be inversely correlated to various post-
operative outcomes, such as length of stay, SSI, AKI, 
mortality etc.[7]

Nutritional Assessment
The primary aim of providing adequate nutrition 

in patients undergoing surgery is to prevent or reverse 
the catabolic effect of disease or injury. The efficacy of 
nutritional regimens has been determined by several 
important biological parameters but the ultimate sub-
stantiation for nutritional support in surgical patients 
should be the improvement in clinical outcome and 
restoration of function. Protein depletion results in 
delayed wound healing.[8]

A comprehensive nutritional assessment comprises 
of the following – (1) History (2) Physical examination 
(3) Anthropometric measurements (4) Laboratory inves-
tigations {a} Serum albumin level {b} Serum prealbumin 
level {c} Serum transferrin level (5) Immune function.[9]

Nutritional indices provide means of objective 
comparison and risk stratification among patients. 
These include – (1) BMI (Quetelet’s Index) (2) Prog-
nostic nutritional index (3) Nutritional risk index (4) 
Catabolic index[10]

Starvation
Hepatic glycogen is exhausted after overnight fast-

ing because of decreased plasma insulin and a rise in 
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glucose levels. After a day’s fast, Carbohydrate stores 
are depleted and muscle glycogen is consumed after 
hepatic glycogen. hepatic glucose metabolism must 
satisfy the energy demands of the hemopoietic and the 
central nervous system, particularly the brain which 
is dependent on glucose oxidation during acute star-
vation. within approximately 10 days of starvation, 
the brain adopts the use of fat as it’s fuel source there 
after brain relies on keto acids produced by the liver. 
this has a protein-sparing effect. relative protein pres-
ervation, changes in fuel consumption and a decrease 
in the basal expenditure of energy are the adaptive 
changes to starvation (up to 30%).[11]

Sepsis, trauma and major operations resulting in 
the interaction of endocrine and metabolic respons-
es are divided into three phases – (1) Catabolic phase 
(2) Early anabolic phase (cortical withdrawal face) (3) 
Late anabolic phase

Wound Healing
Healing is a proliferative reaction that restores 

tissue integrity. it involves the following process-
es – (1) Induction of an inflammatory process in 
response to the initial injury with the removal of 
damaged and dead tissue (2) Proliferation and mi-
gration of parenchyma and connective tissue cells 
(3) Formation of new blood vessels (angiogenesis) 
and granulation tissue (4) Synthesis of extracellular 
matrix proteins and collagen deposition (5) Tissue 
remodelling (6) Wound contraction (7) Acquisition 
of wound strength.[12]

Wound healing phases involve – (1) Inflammation 
and haemostasis (2) Proliferation (3) Maturation and 
remodelling

Factors that interfere with wound healing – (1) 
Older the patient, the slower the healing (2) Malnu-
trition (3) Infection (4) Diabetes mellitus (5) Obesi-
ty (6) Medications like chemotherapeutic drugs and 
NSAIDs (7) Stress – physiological and psychological 
(8) Immunosuppression (9) Radiation therapy (10) 
Cigarette smoking (11) Local factors[13]

Surgical Site Infection
SSI is defined by the Centre for Disease Control 

and Prevention as one that can occur on any post-op-
erative day ranging from 0 to 30 days to as late as 1 
year in procedures such as implantation of mesh.[14]

SSI can be classified as – (1) Incisional superficial 
SSI (2) Incisional deep SSI (3) Organ/space related

According to the degree of contamination, surgical 
wounds can be classified as – (1) Clean (2) Clean con-
taminated (3) Contaminated (4) Dirty[15]

Nutritional assessment is essential for identifying 
patients who are at risk of developing complications 
related to significant malnutrition. A dietary histo-
ry, physical examination (including anthropometric 
measurements), and relevant laboratory findings are 
the appropriate tools needed for an accurate evalu-
ation of a patient’s preoperative nutritional status. 
A serum albumin level >3 gm/dL suggests adequate 
protein stores.[16] It forecasts morbidity and mortality 
during surgery. The most relevant laboratory test for 
identifying protein-calorie undernutrition is serum 
albumin. Low serum albumin levels are common in 
patients with severe protein depletion and are associ-
ated with suboptimal clinical outcomes.

Due to the delayed recovery of bowel function 
caused by hypoalbuminemia, post-operative problems 
after procedures for colonic pathologies and other ma-
jor GI surgeries are directly linked to this condition. 
The function of albumin in maintaining homoeostasis 
is well established, but its deficiency and the adverse 
consequences it has on critically ill patients, particu-
larly those who have had major surgery like laparoto-
mies, are still poorly understood. Wound infection 
and remote infections (such as pneumonia and anas-
tomotic leaks) are frequently encountered in hypoal-
buminemia patients. Malnourished patients are more 
likely to experience problems and face death.
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