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Parenteral NutritionParenteral Nutrition

• Necessary when the GI tract has insufficientNecessary when the GI tract has insufficient 
function

• Enteral feeding are contraindicated• Enteral feeding are contraindicated
• TPN
• PPN developed in 1955-1965 side effects of 

Lipumol
• TPN used effectively on BEAGLES
• Later showed effectiveness with infantsLater showed effectiveness with infants





Indications for TPNIndications for TPN



Types of Parenteral NutritionTypes of Parenteral Nutrition

• Total Parenteral Nutrition (TPN)Total Parenteral Nutrition (TPN)
• Peripheral Parenteral Nutrition (PPN)
• Intradialytic Parenteral Nutrition (IDPN)• Intradialytic Parenteral Nutrition (IDPN)





TPNTPN

• Central line needed due to the hyperosmolarityCentral line needed due to the hyperosmolarity 
usually >1600 mOsm/l

• Subclavian is Preferred
• Internal Jugular, Basilic, Saphenous and Femoral vein
• Thoracotomy with direct insertion into the rightThoracotomy with direct insertion into the right 

azygous vein
• PICC- lower risk for Pneumothorax, but, higher risk CC owe s o eu o o , bu , g e s

for thrombosis



PPNPPN

• Short term (5-10 days)Short term (5 10 days)
• Patients should be able to meet some of their 

nutritional needs
• Thrombophlebitis: pathogenesis

– Osmolality, pH and lipid content and particulate mattery, p p p
– Diameter, length and composition of catheter
– Duration and rate of infusion
– Diameter and anatomic position of the vein
– Insertion technique



ThrombophlebitisThrombophlebitis

• 10mg hydrocortisone and 1,000 units of heparin per10mg hydrocortisone and 1,000 units of heparin per 
liter

• Avoidance of certain medications
• Avoid dextrose solutions >10%
• At least 50% of the total energy should be providedAt least 50% of the total energy should be provided 

as lipid emulsion



IDPNIDPN

• 40-70% of dialysis patients are malnourished40-70% of dialysis patients are malnourished
• Most costly and least efficient

2 h di l i• 2x more than dialysis



Components of TPNComponents of TPN

• Specific formulation prescribed for a patient dependsSpecific formulation prescribed for a patient depends 
on the patient’s estimated nutrient requirements

• BEE (Basal Energy Expenditure)( gy p )
• 20-25 kcal/kg/body weight/day



Glucose/CarbsGlucose/Carbs

• Dextrose predominate energy sourceDextrose predominate energy source
• Fuel for erythrocytes, WBC’s, Bone marrow and 

renal medulla
• Providing calories as dextrose stimulates insulin 

secretion and decreases hepatic outputp p
• Direct oxidation of dextrose spares the oxidation of 

Amino Acids





Lipid EmulsionLipid Emulsion

• Another energy sourceAnother energy source
• Derived from egg yolk phospholipids, soybean oil or 

a combination of soy bean oil and safflower oily
• Once sufficient amounts of dextrose have been 

provided to meet requirements of glucose dependaent p q g p
tissues and brain, lipid calories are effective as 
glucose calories in conserving body nitrogen



Lipid EmulsionLipid Emulsion

• Lipids decrease plasma insulin, sodium, waterLipids decrease plasma insulin, sodium, water 
retention and hepatic fat accumulation

• Uncommon side effects
– Fever
– Headache
– Back pain
– Dyspnea
– Chills
– Nausea

Chest pain– Chest pain



Lipid EmulsionLipid Emulsion

• More serious complications:More serious complications:
– Pulmonary Dysfunction
– Hepatic Phospholipidosisp p p
– Impaired immune system
– Pancreatitis
– Decrease platelet aggregation
– Fat overload syndrome

H iti it ti– Hypersensitivity reaction



Lipid EmulsionLipid Emulsion

• LCT have been used for decadesLCT have been used for decades
• Recent Studies have demonstrated that LE containing 

MCT may have some advantage:y g
– Polymorphonuclear cells
– Macrophages
– Cytokine production
– Particularly in critically ill patients



Protein (Amino Acids)Protein (Amino Acids)

• Maintain the nitrogen balance in the body and repleteMaintain the nitrogen balance in the body and replete 
lean tissue in cachectic patients

• States that increase protein requirements:p q
– Insufficient non-protein requirements
– Catabolic illness
– Protein losing enteropathy
– Nephropathy
– HD and PD
– 0.8-1.5g/kg



BCAABCAA

• These have been developed for special disease statesThese have been developed for special disease states 
and physiologic conditions
– Hepatic Encephalopathy 35-40% vs. 20%

• Cochrane Database
– 556 pts with HE
– Improvement in encephalopathy but no effect on mortality



OthersOthers

• Fluid VolumeFluid Volume
• Electrolytes
• Vitamins and Minerals• Vitamins and Minerals
• Trace Elements
• Additives• Additives









AdditivesAdditives

• InsulinInsulin
• Heparin/Corticosteroids
• Albumin• Albumin

– Does not correct the patient nutritional status, but improves 
edema

– Deficit(g) = weight(kg) x 3dl/kg x 3.5

• Acid Suppression



Additives to TPNAdditives to TPN

• Patient has done well after surgery and is symptomPatient has done well after surgery and is symptom 
free



Writing TPN OrdersWriting TPN Orders



Complications in the Hospitalized 
Patient Receiving Parenteral Nutrition

• Mechanical Complications
• Vascular Complicationsp
• Infections
• Metabolic Complicationsp



Complications in the Hospitalized 
Patient Receiving Parenteral Nutrition

• Mechanical Complications
– Pneumothorax
– Hemothorax
– Thoracic duct injury
– Chylothorax
– Brachial plexus injury

Subclavian and carotid artery puncture– Subclavian and carotid artery puncture



Complications in the Hospitalized 
Patient Receiving Parenteral Nutrition

• Vascular Complications
– Thrombosis

• 25-50% of subclavian

– Precipitation of electrolyte salts



Catheter Occlusion







Metabolic ComplicationsMetabolic Complications

• Innapropriate nutrient excesses or deficiencies or bothInnapropriate nutrient excesses or deficiencies or both
– Fluid overload
– Hyperglycemiayp g y
– Nonketotic hyperosmolar coma
– Increased ammonia
– Hypertriglyceridemia
– Hypercalcemia
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