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I. Body composition

A. Water:  should know the percentages intracellular, extracellular, etc

B. protein, fat, carbohydrates

II. Basic nutritional requirements

A. Basal: 1450kcal/d

B. Postoperative (uncomplicated): 1500-1700

C. Sepsis: 2000-2400

D. Multiple trauma (ventilator):  2200-2600

E. Major burn: 2500-3000 (situation where more requirements are needed)

F. Take into concern the patient’s size, the condition involved

III. Protein

A. Building blocks, need protein to operate

B. Body protein synthesis is 250 grams/day

1. Secreted into gut:  70grams (enzymes, substances in GI tract from mouth to anus)

2. 50 grams to muscle:  muscle loss with poor nutrition

C. Intake 100gram (plus 70 secreted into gut is 170, then lose 10 from fecal nitrogen, so absorb gut protein 160 g)

D. Free amino acids 70g (if body protein synthesis less than 250, the free amino acids go there

E. Fecal nitrogen

IV. Total urinary nitrogen excretion

A. More nitrogen excreted in urine

B. Nitrogen is end product of protein metabolism

C. More nitrogen in urine, that means more protein the body is destroying

D. Elective surgery: little, 11g (important to know)

E. Peritonitis: 13

F. Long bone fracture: 14

G. Severe infection, multiple trauma 20

H. Multiple trauma or respirator >20

I. Burns are the worst enemy, which destroy most protein, especially with 50% body burns, always talking about second and third degree body burns

V. Hometostatic response

A. Catabolic:  nitrogen excreted from protein breakdown

B. Early anabolic:  once start feeding patient, giving them support, may last from 3-8 days, during that time, the important thing is you will have increased production of protein, but still you are losing more than you are producing

C. Late anabolic:  after the 8th day, you go into this phase where you really build up protein where you will be producing more and losing less, the urinary nitrogen excretion rate will decrease as less protein is destroyed

VI. Nutritional assessment

A. Indications nutritional support

1. Trauma

2. GI surgery

3. Distended, can’t eat

4. >7 days without eating by mouth

5. In elective surgery one day, you don’t have to worry about nutrition

B. Weight loss

1. malnutrition is when have lost 20% of ideal body weight

2. ask patient if have lost weight in past few, year, etc, because they may be on a diet, or not eating

C. Dietary habits

1. Most people have high fat, low fiber diet

2. ideal diet is low fat, high fiber

D. Social habits

1. alcohol, drugs, cigarettes

2. interfere with appetite, protein production

E. Anthropometric date

1. Height/weight index

2. Skin fold thickness measurements: caliper

3. Mid arm circumference: reference with bony prominence, measure olecranon, measure 12 cms proximal from that, then you measure the circumeference

F. Biochemical determinations

1. Hepatic proteins are most important

2. albumin (know values)

a. 3.5-5.5g/100ml is normal concerntration in serum

b. 3.0-3.5 is mild depletion

c. 2.0-3.0 moderate depletion

d. <2.0 severe depletion

3. transferring

4. prealbumin

5. retinal binding protein

G. Immunologic test

1. determine if have anergy

2. absolute lymphocyte count

3. flow cytometric analysis

4. delayed hypersensitivity skin tests

VII. Nutritional support and available routes for supporting nutrition in the malnourished patient

A. Enteral: preferable

1. inadequate oral intake of nutrients for past 5 days

2. preexisting malnutrition with inadequate spontaneous oral intake

3. major burns (>40% TSA) (duodenal ro gastric)

4. severe closed head injury (jejunal)

5. Major trauma (jejunal or gastricJ)

6. Adjunctive to radiotherapy or chemotherapy for cancer: if can’t swallow

7. following massive intestinal resection, adjunctive to central parenteral nutrition (gastric)

8. Prolonged dependence on mechanical ventilation jejunal)

9. low output enterocutaneou fistulas

B. Parenteral

1. bowel obstruction, including partial obstructions

2. prolonged paraltic ileus:  open procedure you open wound, put instruments, retract organs with hands, drapes, instruments, all of this causes paralytic ileus, but if use laparscopic technique, carbon dioxide gas pushes organs aside, manipulation is at a minimum

3. diffuse peritonitis:  serosal lining inflamed

4. short bowel syndrome:  doesn’t matter how much you feed by mouth, its not sufficient

5. acute hemorrhagic pancreatitis: can’t give food, all pancreatic enzymes not working, also ileus

6. multiple abdominal organ traumatic injuries

7. necrotizing enterocolitis: children, lose part of colon and small intestine

8. congenital gastrointestal anomalies

9. crohn’s disease, which is a medical disease becomes surgical, if obstruction and fistulas, can’t give enteral

VIII. Enteral versus parenteral support

A. Indications

1. Ask how long patient will last

2. If patient is moribund, not lasting more than 1 month, don’t give added nutritional support, if generalized metastasis, multiple trauma, brain death

3. If <6 months

a. If very short period, the patient can use NG tube

b. If more than short period, than the tubes will be a nuisance, then do PEG percutaneous endoscopic gastrostomy where endoscopicwith light pushes stomach to wall abdomen to see light, then open skin and push catheter though stomach, balloon inside and outside to keep catheter in place, then the inflammatory process forms a seal, with sedation, local anesthesia

4. If long term survival expected

a. If brain intact and airway reflexes intact, with normal gastric emptying, can do PEG, PFG, gastrostomy

b. If brain injury or vomiting, don’t keep tubes, can do nissen fundoplication if GE reflux and aspiration, or PEJ (into jejunum) if no reflux and 2-3 weeks or NG under 2 weeks

c. If has burns in abdominal wall, cant put tube g tube, but can do NG tube

d. If has inconsciousness, can’t put tube, into stomach, but can put into jejunum

IX. Indications for parenteral

A. Primary

1. GI fistulas

2. renal fauilure (ATN)

3. short bowel syndrome)

4. acute burns

5. hepatic failure (acute decoompsnation superimposed on cirrhosis)

6. efficacy not show: crohn’s disease, anorexia nervosa

B. Supportive

1. efficacy shown: acute radiation enteritis, acute chemo toxi, prolong ileus

C. Areas under intensive study

X. Composition of standard central venous solution

A. Sclerosis of vein and thrombphlebitis in small peripheral veins, so do it in central veins

B. Solutions specially made for peripheral, but usually we do it centrally

C. Volume

1. 10% amino acid

2. 50% dextrose

3. fat emulsion to give 3 components

4. electrolytes, vitamins, minerals

D. electrolytes

1. sodium: 60meq/L

2. potassium

3. acetate

4. chloride

5. phophate

6. calcium

E. vitamins

1. fat soluble: ADEK

2. trace metal: zinc, copper, chromium, selenium, manganese, iron

3. vitamin water soluble: thiamine, riboflavin, niacin, pantothenic acid, pyridoxine, folic acid, B12

XI. Vitamin deficiency

A. Vitamin A: most common, night blindness

B. Vit D: ninos rickets, adults osteomalacia

C. Vit E: anemia

D. Vit K:  if on antibiotics for long time, will clean colon, no synthesis vit K, increased PT

E. Vit B1:  beriberi, wernicke’s

F. B2:  chelosis, magenta tongue

G. Folic acid:  spina bifida

XII. procedure to get central venous catheter for TPN or central nutrition

A. elective in intesive care unit to do this

B. sternal notch put finger, move head to other side, measure 1/2way clavicle in 45 degree angle, enter trochar with needle, take out enedle, leave in catheter, then take chest xray to see that it didn’t go into the jugular vein, and to make sure that there is no pneumothorax, chest xray is in his site

XIII. complications line placement

A. mechanical

1. pneumothorax

2. subclavian injury: hematoma

3. air embolism:  fistula tract from outside into BV when inspire after taking out catheter and there’s no compressive bandage, pathophys is the air goes to the heart, the patient lying down, it will stay in the ventricle and it takes up space, there isn’t adequate ventricular conraction, then there is heart failure, diagnose with Quil Mill murmur continuous murmur with stethoscope hear in systole and diastole

4. AV fistula

5. venous thrombosis in subcalvian: see swelling

B. metabolic

1. hyperglycemia:  because giving too much glucose too fast, when all of these glucose molecules are in the blood, will see increase in volume of the blood, will pull liquid into BV, cells become dehydrated, osmotic diuresis, will have hyperosmolar diuresis

2. hypoglycemia:  if take off TPN quickly, will cause hypoglycemia, the pancreas didn’t have time to slow down production of insulin must take off slowly weaning, its not prepared on the floor, its prepared in the pharmacy

3. azotemia

4. essential fatty acid deficiency

5. bleeding: can interfere with vitamin K deficiency, if in multiple antibiotics, not producing

C. sepsis

1. if infection must take out catheter, culture catheter tip, remove catheter under sterile conditions

2. then you have to take on the other side, culture, start antibiotics empirically (most likely staph or gram negative), wait 24 hours, insert new catheter in other site; if already was on antibiotics, can put new catheter in on same day

XIV. indications for and contraindications to use TPN by patients with cancer

A. should use TPN to prolong life, not to prolong death, controversial use in cancer

B. if patient will be in hospital 7-14 days and will be operated on for cancer, but operation has good prognosis, don’t give TPn if patient has good nutrition, give if malnutrition, don’t give if rapidly progressive malignant disease that does nt respond to antitumor treatment, give if GI or oterh toxicity precludes enteral intake for >7 days, TPN is administered before or in conjunction with antitutmor therapy, give chemo to patient, patient throws up, then give TPN because malnutrition, then give chemo, cycle

XV. food PO post laparotomy

A. major laparorotmy:  small bowel 24 hours tolerate food, stomach takes about 48 hours, and the colon may take as long as 3 days, or can put NG tube to empty stomach (esp gastric outlet obstruction) while have jejunum tube

B. not laparotmy major, only small surgery, no manipulation like G tube insertion, then don’t wait that long, can fed within 24 hours

