General Surgery—Surgical Nutrition
Background
Malnutrition in Surgical Patient
1) If surgery patients loss >10% of their normal body weight, there is increased risk of poor wound healing and infection

2) Changes in respiration

3) Decreased immune function

4) Intestinal atrophy

5) Delayed wound healing

6) Increased risk of post-op complications 
Nutritional Assessment

1) Anthropometric measurements – body size, weight, and proportions.  Use height, weight, and BMI - lean body mass and fat stores.
History

1) Chronic illness – alcoholism, liver disease, renal disease, IBD, cancer, HIV

2) Previous surgeries – gastrectomy, ileal resection can predispose patient to malabsorption and vitamin deficiencies

3) Medication history
PE – signs of malnutrition

1) Skin – pallor, rash, nail deformities

2) Hair – change in quality and texture

3) Eyes – night blindness

4) Mouth – cheilosis

5) Heart – murmurs

6) Abdomen – hepatomegaly, abdominal mass

7) Rectum – abnormal stool color, perineal fistula

8) Neurological – peripheral neuropathy

9) Extremities – muscle wasting, edema
Height and Weight

1) Must be accurate

2) Compare actual body weight to ideal body weight – if patient is <70% of their IBW, they are considered severely malnourished; if they are 80-90% their IBW, they are mildly malnourished
3) BMI = weight (kg)/height (m)2
Lab Data

1) Serum albumin and other serum proteins – 24-hour nitrogen balance determination.  This is nitrogen intake minus nitrogen excretion.  Can indicate degree of protein synthesis and breakdown.  A 24h urine collection is performed to measure urea nitrogen.  This is best practical means for measuring net protein synthesis and breakdown and is a good indicator of nutrition, especially in critically ill patient.  If the albumin is 2.8-3.2, the patient is considered mildly malnourished.  If the albumin is 2.1-2.7, they are considered moderately malnourished.  If <2.1, they are severely malnourished.  Transferin, pre-albumin, and retinol can be substituted for albumin.  These have a shorter half-life than albumin; therefore they are more sensitive.  Not readily ordered.
2) CBC with lymphocytes (TLC) – TLC = % lymphs x WBC/100.  Good indicator of immune function.  A low TLC is directly correlated to the degree of malnutrition, i.e. a TLC <900 is severe malnutrition; 900-1500 is moderate malnutrition; 1500-1800 is mild malnutrition
3) Electrolyte panel

4) LFT

5) BUN/Cr

6) Lipid profile
Determining Nutritional Requirement

A surgical patient needs 10% more nutritional requirement than that of a regular patient.  Surgery results in neuroendocrine stimulation.  There is excess NE from the SNS, EPI from the adrenal medulla, and aldosterone from the adrenal cortex.
Calories

1) 30-45kcal/kg – total daily requirements
2) May come from glucose (60-70%) or fat (30-40%)

Glucose (1g = 3.4kcal) is the primary source of calories.  Stimulates protein secretion which can also influence protein synthesis.  Fat (1g = 9.2kcal) is another resource of calories.  Using too much can impair certain cell function
Proteins

1) 2g/kg

2) 1g = 4kcal

Glutamine is a non-essential amino acid.  It is respiratory fuel for the GI cell.  Glutamine stores decrease after surgery.  Supplementing glutamine post-op will maintain intestinal cell integrity and minimize T and B cell loss.  Also improves neutrophil and macrophage function in burn patients.  Beneficial in short gut syndrome.


Arginine is a substrate for urea cycle and nitric oxide production.  Also a cofactor for growth hormone, prolactin, and insulin.  Supplementing arginine improves nitrogen balance, wound healing, and stimulates T-cell response.  
Fatty Acids

1) Essential long-chain polyunsaturated fatty acids – 2-4% of total calories

Omega 6 (Linoleic from vegetable oils like corn or soy bean) or Omega 3 (alpha-linoleic from lint seed, canola, and cold water fish) can be obtained from vegetable oils, canola oils, and cold water fish.  Balance of these fatty acids helps with efficient functioning of immune system.


Medium-chain fatty acids are widely used in enteral formulas 
Vitamins


Vitamins are involved in metabolic processes, wound healing, and immune function.  Fat soluble vitamins include A, D, E, and K.  Play a role in would healing and immune function.  Water soluble include vitamins B, C, niacin, folate, and biotin.  These are cofactors for several metabolic reactions.  They are not stored; therefore deficiencies are common
Trace Elements


Trace elements are involved in metabolism, immunology, and wound healing.

1) Iron – hemoglobin anemia

2) Zinc – cofactor for carbs, fat, amino acid, and nucleic acid metabolism

3) Copper – cofactor for catecholamine metabolism

4) Chromium – improves glucose tolerance

5) Selenium – cofactor for glutathione peroxidase

6) Manganese – cofactor for gluconeogenesis, antioxidant
Post-Op N/V


Post-op n/v occurs commonly.

Prevention

1) Give Droperidol or 5-HT3 blockers pre-op

Treatment

1) PTZ, Droperidol, metoclopramide, or 5-HT3 blockers

Post-Op Fluid and Electrolyte Management


Post-op fluid and electrolyte management is based on maintenance requirements, extra needs from systemic factors (fever, burns), loss from drains, and loss from third spaces (tissue edema or ileus). Usual requirement is 30-40ml/kg/day with NS or D5W.  Electrolyte assessment not necessary for most post-op patients (when IV fluid being given for very short time)
Post-Op Diets


NPO is after thoracic or abdominal surgery.  Continue until normal GI function returns (within 4 days).  Usually requires parenteral nutrition, maybe enteral in some cases.  Clear liquid is usually tolerated shortly after recovery from anesthesia.  Food should be soft or puree.  Regular food requires nutritional consult if necessary.  
Enteral Nutritional Support

Indications

1) Malnourished patients with an intact GI tract

2) Patient unable or unwilling to eat in order to meet 2/3 to ¾ of their daily needs
Contraindications

1) Certain GI disease – short bowel, GI obstruction, GI bleeding, pancreatitis, protracted vomiting and diarrhea, fistulas, ileus, and GI ischemia

Routes

1) Nasogastric

2) Nasoenteric

3) Gastrostomy

4) Jejunostomy
Complications

1) Technical and functional

Parenteral Nutritional Support

Indications
1) Patients who cannot eat – comatose, ventilator, etc.

2) Patients who should not eat – need bowel rest (acute pancreatitis, some surgeries)

3) Patients who will not eat – bulimic, depression, elderly

4) Patients who cannot eat or will not eat enough – cancer patients hyperthyroid, burn patient, bowel obstruction, fistula, IBD, etc

5) Other – intractable vomiting, massive bowel resection

PPN and TPN Requirements/Order Writing

1) Standard daily requirements

2) Preprinted orders

3) Unique requirements in surgery patient – increased calorie and protein requirement

Complications

1) Technical

2) Infectious

3) Metabolic

Monitoring

1) Weight

2) Electrolytes

3) CBC

4) LFT

5) Plasma protein

6) Nutritional assessment
Disease Specific Nutrition Support

Burns

1) Intense neuroendocrine stimulation

2) Hypermetabolism of catecholamines

3) Increased risk of infection – enteral nutritional (nasogastric into duodenum) is preferred
4) Increased caloric requirement (up to 40-60kcal/kg) – preferred source is carbs

5) Supplemental arginine, nucleotides, and omega-3 PUFA to enhance immune function
Renal Failure

1) Dialysis – results in loss of amino acids, glucose, vitamins, etc.  Should receive essential and non-essential amino acids and dextrose, but limit Na, K, PO4, and Mg

2) Non-dialysis – concentrated diet (max calories and protein per ml), only essential amino acids.  Limit Na, K, PO4, and Mg
GI Disease
IBD

1) Malabsorption of vitamins, minerals, and trace element – must supplement

2) Protein losses and negative calorie balances occur

3) Acute IBD is treated with 4-6 weeks of parenteral nutrition, bowel rest, Metronidazole and sulfasalazine
Short Bowel Syndrome

1) Results in excessive water loss, electrolyte loss, and malnutrition

2) Optimal nutritional support must be individualized

3) Thiamine and magnesium often depleted
Pancreatic Disease

1) Acute pancreatitis – treat with fluid replacement, NG suction, and bowel rest for 1 week before initiate parenteral nutrition.  Many patients can resume normal oral diet after 1 week and will not benefit from TPN/PPN

2) Avoid enteral diets because they stimulate pancreas and may worsen existing pancreatitis.
