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objectives 

This 
course 

will enabie the students te 

inde inderstand the etiology, physiology and metabolie anomalies of acute and chronic diseases 

and patient needs. 

, Know the etfect of the various diseases on nutritional and dietary requirements. 

Be able to recominehd and provIde appropriate nuiritional care lor prevention and treatment of 

various diseases. 

UNITI 

Techniques of feeding: Principle of Nutrilional care, recent advances and techniques in teeding 

Substrates. Types of hospital diets. Nutrition Suppot Techniques. Eneteral feeding indications, 

Types Nasogastric, Gastrostomy andJejumostomy requirements and advantages. Parenteral 

leeding- Nutritional Support, Formula feeds and Complications in TPN. 

Diet in Trauma and surgical conditions- Stress response, phiysiological response to surgery, 

pre and post operative nutritional care, Burns-complications,
nutritional requirement and dietary 

management. 

UNIT II 

Diet in Energy 
Imbalance 

- Uiderwetgnt 
aid oDesiuy. ETIOIOgy and dietary management. 

Nutritional management 
of Dabetes 

inellius ctioloEY. classification, metabolism olisi factors 

affecting normal blood sugar 
levels, diagnosts, signis ind sy mptoms, types of insulin, glvcen cemie 

imdex, oral hypoglycemic drugs, 
compicatlions 

andt prevention of diabetes. 

UNIT I 

Nutritional 
Management 

of GITract Diseases and Disorders: Disorders, Etiology. 
management ol Acule gustrts, ronic gastritis, Peptie ulcer- Huodenal 

. Flatulence, Diarrhoea äna Dy sentery, Constupation, Celiac disease. 
Symptoms 

and dietary 
munagement 

ol Acute gastritis, 

&g drome, Diveriicular dsease, colon cancer. Ulcerative colitis 
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1anagement ot 1.iver. gal-bladder and panereatic disorders: Liver disease 
irrhosis. Jaundice. 1atty liver, cholecystitscholelithiasis. Hepatic coma gall stones and 

Pancrealitis 

INI IV 

Nutritional management in ardiovascular diseases and hypertension prevalence. etiology- Dyslipidemia. atherosclerosis. angina pectoris. myocardial intarction. 1schemic heart 
disease, Prevention of CVD. 

lypertension Classification, prevalence. Diet related factors inlluencing hypertension. 
Management of hypertension. 

Nutritional Managenent of Cancer and ADS - role ot diet. metabolic effects and nutritional 
effects. 

UNIT V 
Diseases of the Kidney Etiology, Symiploms and tDIeary mouiiCatton, Nephritis, Nephrosis. 
ACute and chronie renal failure, End Stage Renal Disease (ESRD). Renal calculi 

nSplantation and dialysis, Dietary Modification. 

Dict and Drug Interaction: effccts of drugs on tood and nuiricnt intake ingestion. digestion. 
absorption, metabolism and requirements 
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THERAPEUTIC DIETS 
rition begins with the normal diet. Advantages of using normal diet as the 

erapeutic nutrit 

Aasis for therapeutic diets are: 

It emp 
mnhasises the similarity of psychologic and social needs of those who are ill and those 

ha are well, even thougn there 1s quantitative and qualitative differences in requirements. is simplified when the modified diet is based upon 
Food preparation the family pattern nd the number of items required in special preparation is reduced to a minimum. 

The calculated values for the basic plan are useful in finding out the effects of addition or 

om imission of certain toods, for example, if vegetables are restricted, vitamin A and C deficiency 
can occur. 

The factors that are required to be considere 

difion which require a change in the diet, the possible duration of the disease, the factors in 
diet which must be altered to overcome these conditions, and the patient's tolerance for food 

for altering the diet are underlying disease 

he 
mouth. While plannirng meals for a patient, his economic status, his food preference and his 

cupation and time of meals should also be considered.

The normal diet may be moditied to provide change in consistency as in fluid and soft diets; 

nou 

to increase or decrease the energy value, to include greater or lesser amounts of one or more 

euitrients, for example, high protein, low sodium, etc.; to increase or decrease bulk-high and low nut 
fibre diets and to provide foods bland in favour. 

Recommended Dietary Allowances is not applicable to undernourished or malnourished 
individuals or for those suftering from diseases or infective morbidity. The planning of a 
therapeutic diet implies the ability to adapt to the principles of normal nutrition to the various 

regimens for adequacy, correctness, economy and palatability. It requires a recognition of the 
need for dietary supplements such as vitamin and mineral concentrates when the nature of diet 
ilself imposes severe restrictions, the patient's appetite is poor, or absorption and utilization are 
impaired so that the diet cannot meet the needs of optimum nutrition. 

Diet history should serve as the basis for planning each diet. The dietary history will reveal 
tie patient's past habits of eating with respect to dietary adequacy, likes and dislikes, meal 
hours, where nmeals are eaten, budgetary problems, ability to obtain and prepare foods. The likes 
and dislikes of patients are respected beca use food habits are deep-seated and it is not possible 
b change them overnight. It requires considerable encouragement and understanding on the 

part of the doctor-nurse-dietitian team to bring about important changes in the diet. Intelligent 
planning of therapeutic diets necessitates a consideration of food costs, the avoidance of waste 
and retention of nutrients so that the diet is economically practical. 

195 
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ROUTINE HOSPITAL DIETS 
Clear-fluid Diet 

lerance for food a 
be evdert Testrict the intake s 

Whenever an acute illness 
Dynausea, vomiting, anorexia, distention and diarrhoea, it 1s advisable to re 

food.) 

or surgery produces a marked intole. 

Clear fluid diet is suggested in the following conditions: 

In acute infections before diagnosis. 
In acute inflammatory conditions of the intestinal tract. 

Following operations upon the colon or rectum when it is desirable to preuo 

from the bowel. 

To relieve thirst. 
To supply the tissues with water. 
To add in the removal of gas.) 
This diet is made up of clear liquids that leave no residue, and it is non-Ras formi 

irritating and non-stimulating to peristalitic action. This diet is entirely inadeaia 

nutritional standpoint since it is deficient in protein, minerals, vitamins, and calories om 
not be continued for more than 24 to 48 hours. The amount of fluid is usually restricto 
60 ml per hour at first, with gradually increasing amounts being given as the patient's 

improves. This diet gives 300 kcal and no protein. 
This diet can meet the requirement of fluids and some minerals which can be given 3 

erance 

can be given in l to2 hour intervals. 

Full-fluid Diet 

ations, in 
This diet bridges the gap between the clear fluid and soft diet. It is used following operatin 

rmited 
acute gastritis, acute infections and in diarrhoea. This diet is also suggested when milk is permi 

and for patients not requiring special diet but too ill to eat solid or semisolid foods, 

In this diet, foods which are liquid or which readily become liquid on reaching the siomah 
are given. This diet may be made entirely adequate and may be used over an extended tine 
without fear of developing deficiencies, provided it is carefully planned. This diet is given t21 
hour intervals. This diet gives 1200 kcal and 35 g of protein.) 

Soft Diet 

This diet is one of the most frequently used routine diets; many hospital patients are placed on 

this untila diagnosis is made. It bridges the gap between acute illness and convalescence. It may 
be used in acute infections, following surgery, and for patients who are unable to chew. Thesi 
diet is made up of simple, easily digested food and contains no harsh fibre, low in fat and 

rich highly seasoned food. It is nutritionally adequate when planned on the basis of normal die 
Patients with dental problems are given mechanically soft diet. It is often modified further f 
certain pathologic conditions as bland and low residue diets. In this diet, three meals wih 

intermediate feedings should be given. This diet gives 1500 kcal and 35-40 g of protien. Ligt 
diet is given before regular diet. 
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Regular Normal Diet 

t1s does not necessitate a special diet of one of the routine diets. Many speci 
requently used in all hospitals. It is used for ambulatory and bed patients whose 

ultimately to a regular diet. 

ecial diets 

condit 

rogress 

Table 

s allowed for soft diet, full-fluid and clear-fluid diet. 
12.1 gives 

contents a 

Table 12.1 Contents of soft, full-fluid and clear-fluid diets 

Foods allowed 
Types of food 

Soft dlet Full-fluid Clear-fluid 

Refined, finely ground Gruels, porridges kanji, 
Cereals 

Barley water 

whole grain ragi malt 

All dals Dal soups, dal payasam 

Juices, pureed, cooked and Strained juices, cooked 

mashed, baked, ripe banana and pureed fruits 

Pulses 

Dal water 

Vegetables and Fruits 
Clear strained fruit juice 

Milk and milk products, Milk and milk beverages, 

milk shakes, lassi 

Butter, oil, cream, margarine Butter, oil and cream 
Milk cheese, fine cream 

Whey water 

Fats and oils 
All except pork, minced 

Meat and fish 

fish poultry 
All except fried Only in beverages 

Eggs 
Egg white well beaten in 

fruit juices 

AlI 
Sugar and jaggery 

Nuts and oil seeds 

Sugar, jaggery and glucose Sugar or glucose 

None None None 

All 
Beverages 

Tea, coffee, egg, non- Tea, coffee (without milk) 

carbonated beverages non-carbonated beverages, 

coconut water, 

Soups 
All Strained Fat free broth, 

Custards, kheer, puddings Custards, ice cream plaon 
gelatin Desserts 

Plain gelatin 

The regular hospital diet is simple in character and preparation. This diet is easily digested. It 

gives maximum nourishment with minimum effort to the body. The diet is well balanced, 

adequate in nutritional value and attractively served to stimulate a possible poor appetite. This 

diet gives 1800-2000 kcal and 42-45 g of protein. 

NUTRITION SUPPORT SERVICE 

Availability of nutrition support service encouragesa hospital to use more enteral than parenteral 

nutrition, cutting down the cost of treatment. 

Nutrition support does not mean merely giving protein, calories and minerals but providing 

substrates for the biological process of healing. It involves screening all patients on arrival- 

barring those with simple problems-for malnutrition underlying their disease, planning therapy 

and monitoring progress, using standard guidelines. 
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aietitian and a food service dietitian as assistants. The role ot clinical dietitian is 

peripheral 

providing 
nutrition support 

service is headed 

ake drargg 
The ideal team for 

diabeles 
Special interest in nutrition. The co-director of the team 1s always a dietitian . 

education. The food services dietitian oversees the food services manager and othe 

the diet. Other members of the team are a part-time nurse, who maintains p 

vein catheters and feeding tubes and a pharmacist, especially at centres wher 

nutrition solutions are prepared. 

deliva and cent 

O nutritional assessment, enteral and parenteral feeding, cholesterol control others wh 

rentera 

SPECIAL FEEDING METHODS 

Enteral nutrition can be provided either orally or by tube feeding. By definition enio. 

within or by the way of the gastrointestinal tract. Enteral nutrition is given to an s 

who has functioning gut and is unable or unwilling to achieve adequate oral intako dual 
1s functioning, it should be used. Enteral feeding retains epithelial structure and fn. 
also increases mucosal immunity. In practice enteral nutrition is generally considerad 

feeding 
Oral feeding is the best for the nourishment of a patient. But in the following condifiou 

not possible to give the feeding orally and tube feeding or parenteral feeding is resorted 

.Those who cannot swallow due to paralysis of the muscles of swallowing (diplh 
poliomyelitis) or cancer of the oral cavity or larynx. 

Those who cannot be persuaded to eat. 

Those with persistent anorexia requiring forced feeding. 

Semiconscious or unconscious patients. 

Severe malabsorption requiring administration of unpalatable formula. 

Short bowel syndrome. 

definition enteral mean 
Enteral Nutrition 

indivi 

Ast tube 

siti 

ptheria, 

Those who are undernourished or at risk of becoming so. 

Those who cannot digest and absorb. 

Post surgery. 
Patients with neurological and renal disorders and those with fevers or diabetes. 
Babies with very low birth weight. 
Severe diarrhoea. 

Oral Supplements 

Commerially available supplementary sip feeds are used in patients who can drink but in whom appetite is impaired. These feeds typically provide 200 kcal and 2 g of nitrogen in each 200m carton. There is some evidence to suggest that sip feeds taken in the pre-operative period maj enhance post-operative recovery and reduce hospital stay. 
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shows enteral tube placement. Figure 12.l shows 

Nasoenterlc Routes 
w Nansogastric 
w taNasoduodonat 
suenea Nasojpjunal 

Whole food 
Cervical pharyngostom 
or esophagoctomy 

by mouth 

PEG (perculaneous 
endoscoplc gastrostomy) PEG Button gastrostomy 

Jojunostomy; PEJ 
(perculaneOus 
endoscopic 
ojunostomy) 

Fig. 12.1 Enteral tube placement 
Cosrce: Mahan L. Kathleen and Sylivia Escotl-stump, 2000, Krause's Food, Nutrition & Diet therapy, W.B. 

Saunders Compnay, Philadelphia. 

Tube Feeding 
Thic is done by passing a tube into the stomach or duodenum through the nose which is called 

cooastric feeding or directly by surgical operation known as gastrostomy and jejunostomy oedine. Short term (3-4 weeks) feedings usually are administered via nasogastric, nasoduodenal 
or nasojejunal tubes. For long term feedings, a gastrostomy or jejunostomy is usually indicated. 

In order to minimise the risks of aspiration, tubes should not be placed in the stomach unless 
there is normal gastric emptying and an imtact gag retlex and if possible, nasoenteric rather than 

nasogastric feeding tubes should be employed. This may be especially valuable in post operative 

and critically ill patients in whom gastric motility is impaired. 

A satisfactory tube feeding must be 

nutritionally adequate 
well tolerated by patient so that vomiting is not induced 

easily digested with no unfavourable reactions such as distension, diarrhoea or constipation 

easily prepared and 

inexpensive. 



(less than 10 days) because PPN usually does not meet all the nutritional nd 

(1000-1500 kcal/day). Central venous access is used when higher concentration 

administered and for longer period. 
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eeds of the 
on Sollutions t 

Total Parenteral Nutrition is defined as provision of all nutrients essential for norma 

and growth in the required amounts through parenteral route, that is, directly inOme 

Same process is called hyperalimentation when at least 150 per cent of daily ren 

provided to produce a positive nitrogen balance for weight gain. 

Partial parenteral nutrition provides 30-50 per cent of daily nutrients while the ras 

through enteral route. 
Cancer patients comprise the largest percentage of patients receiving long-ter, 

recommended for cancers which associates malnutrition. Preoperative and 
parenteral nutrition is recommended for severely malnourished patients. It is 

Total Parenteral Nutrition 

ven.T ements ae 
the rest is providsi 
ng-term TPN. H; 

toperaliy given 

patients who are not expected to resume oral feeding for 7 days, for example dted 
failure, acquired immuno deficiency syndrome and respiratory failure. 

TPN includes 

bowel syndrome, hepatic disease and pancreatitis. This nutrition support 

example 
should hosh 

during Tend 

glucose-a minimum of 100 g per day is given to prevent protein catabolism. 

emulsified fat-provide essential fatty acids and calories. 

crystalline amino acids-commercial amin0 acids are available in concentration 

7.5, 8.5, 10, 11 and 15%. 
rations 35,i 

vitamins including B12, folic acid and vitamin K. 

electrolytes: sodium, dhlorine, phosphorus, potassium, calcium and magnesium 
trace elements: zinc, copper, chromium, manganese and iodine. 

water. 

Polyols have low glycaemic response. They give 2.4 kcal/g. For this reason sorbitol 

energy source compared to glucose. Due to reduced digestibility of polyols, the intake should be rpira 
to 40-50 g/day for adults and 30 g/day for children. Adequate non-protein calories 150 NPC/ 
of nitrogen are provided in the programme so that aminoacids are used for protein synttes 
TPN is indicated for (greater than 7-10 days) anticipated long-term use. TPN is also used aa 

xylitol are often applied in parenteral nutrition to provide more controllable carbohydrate ea 

stricted 

vehicle for drug delivery. 

The selection of parenteral nutrition solution should be determined by patient's tolerance to 
glucose (diabetes), amino acids (renal and hepatic disease) and fat (critical illness or sepsis). 

TPN Formula for Children 

Calories: A rule of the thumb for calorie requirement would be 110-125 kcal/kg/day for nev 
born 100-110 kcal/kg/day for older child similar to normal requirements. 
Hypertonic glucose: 50%, 25%, 20% and 8% are used for providing calories. Glucose more tha 
15% requires central vein for infusion. Maximum rate of infusion should be 6 mg/kg/minule Up to 70% of total requirements can be met with glucose. Providing more glucose tnu recommended only leads to fat and water accumulation. Addition of potassium and nsul prevents loss of sugar in urine. 15-30 g/kg/day can be provided by glucose. 
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solution: Provides more calories with low osmolarity as calories are provided in 
Isolonic fat soi 

s0rated form. So peripheral vein can be used. It is not lost in urine. 
concentrated. 

Amino acids: 

amino acids. 

2-3 g/kg/day should be given. One litre of Astymin gives 
The solution can be mixed with routine 8lucose based maintenance solutions. 

ries through glucose and lipid have to be provided to prevent amino acids from 

approximately 90 g of 

Adequate calorie 

being used up tor energy production. 

Clectrolytes: 3.5 mEq of sodium/potassium/chloride to be provided daily. 

Vilamins: Standard multivitamin preparations are available. They can be added to the drip. 

amin K and B2 can be given intramuscularly. Folic acid can be added separately.

Tyace elements: Oral preparation called Aquamin which contains all the major trace elements 

ean be given (1-3 tsP/day). Standard trace elements solution contains zinc sulphate, copper 
culphate, sodium fluoride, sodium iodide and magnesium sulphate. 

Table 12.4 Summary of TPN requirements for children 

Water 
mlikg 

Lipids 
gkg 

Age Dextrose Amino acids 

g/kg kg 

80-150 7-15 2-5 1-3 
Neonate 

Infant 
Older child 

120-200 12-30 2.5-4 1-3 

80-150 7-15 1.5-3 1-3 

Source: Bhaskar Raju and v.s. Sankaranarayanan, 1988, Total Parenteral nutrition in children, Il Annual conference of 

Nutriion Society of India (Tamilnadu chapter) 

lrnn is not to be used in the presence of infections due to potentiation of gram negative 

septicaemia-multiplication of bacteria in blood stream. 

Sample TPN Regimen (glucose-lipid based) 

weight: 5 kg Age: 8 months 

Requirements 

Energy 

Protein 

650 kcal 

15 9 

800-900 m Water 
Multivitamins 

Trace elements 

Nutrient Water Energy Protein 
ml kcal 9 

150 300 20% intralipid solution 

15% dentrose solution 306 

60 
600 
150 15 Astymin 
Total 900 666 15 

N 1cc (once/15 days) Vitamin K (IM) 
Inferon (IM) 
Trace metal solution ((V) 

Vitamin By2 

1cc/week 

2 mildaily 
cc once/month 

Oral folic acid* 
not present in standard solution 

Source: Bhaskar Raju and Sankaranarayanan V.S., 1988, l Annual Coníerence of Nutrition Society of India 

(Tamil Nadu chapter). 
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Complications of TPN 

Enternal nutrition maintains intestinal epithelium, whereas parenteral nutrition causes Vilous 

atrophy. 

Maintained 
brush border 

Atrophy from 
starvation or 

Parenteral nutrition 
Restoration by 

enteral nutrition 
Normal villus 

Fig. 12.2 Enteral nutrition maintains and restores intestinal epithelium, whereas starvation. or parenteral nutrition causes villous atrophy 
Catheter related cardiac arrhythmias, air embolus, thrombosis, perforation and sepsis can 

occur. Metabolic complications like hyperglycaemia, osmotic diuresis, azotaemia (nitrogen in 
blood), electrolyte disturbance, acid base change and faty degeneration of liver can also occur. 
In addition, nutritional complications like loss of lean body weight, bone demineralisation vitamin 
deficiency, vitamin toxicity, increase in fat and water, essential fatty acid deficiency and trace 
metal deficiency can also occur. 

Derick and Ruberg summarised that TPN is given to all patients who cannot eat, should not 
eat, will not eat and cannot eat enough. 

Special feeding methods should be avoided for three reasons 

Supplementary, tube and intravenous feeding are each more expensive than normal feeding. 

So they should not be used when the patient can get adequate nourishment from an 
appetising diet, well served and with coaxing to eat it. 

Tube and intravenous feeding inevitably cause inconvenience and some discomfort to a 

patient. 
Although tube feeding is safe, at least in comparison with a prescription for most drugs, 

parenteral nutrition carries complications. 

Refeeding Syndrome 
Refeeding syndrome is a complication of enternal feeding and parenteral feeding. Refeeding of 
severely malnourished patient may result in 'refeeding syndrome' in which there are acute 
intracellular shift of electrolytes as cell anabolism is stimulated. Refeeding can cause acute 

decrease in the circulating levels of potassium, magnesium and phosphorus. Hence these electrolytes 

should be monitored and replaced as needed to maintain normal circulating levels by 

supplementation. 
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Refeeding syndrome complications 
can be avoided by anticipating the prokl 

im, magnesium 
plem and in 

Supplementation with vitamins specially 
thiamine is given. Fluid overload anda dph 

need to be monitored. 

feeding only 20-30 kcal/kg, checking initial serum levels of potassium, overload and congestive i- 

Table 12.5 Differences 
between 

enteral and parenteral feedina 

Parenteral 
Enteral .Feeding through peripheral or central 

Oral feeding directly or through nasogastric tube 

or through gastrostomy or jejunostomy 

Vein 

.If enternal feeding Is not possible, Dare 

lf oral feeding is not possible, tube feeding is given 
feeding is given 

.Nutrients are directly absorbed into the 
vein 

Food is given in modified form 
The normal health of intenstinal mucosa is well 

. Atrophy of the intestinal mucosa may ke place 
maintained .Even though nutrient needs are fulfilled salisfacti of taking food is not felt by the patient Satisfaction of taking food is felt by the patients 

. Frequently biochemical monitoring and r 
maintainin Biochemical monitoring is required standards are essential 

More technical skills are required 

Comparatively less technical skill required 

Calculation of food intake is less complicated 

.Chances of complications are less 

Less expensive 

.All nutrients in prescribed amounts must be r.. 

Chances of complications are more 

More expensive 

MALNUTRITION IN HOSPITALISED PATIENTS 

Malnutrition in hospitals remains a serious issue. It oCcurs worlawide and aftects patients of all 

Cnter 
Nutrition screening should occur within the first 24 hours of admission. Screenine 

iagnos 
usually include weight and height, recent weight change, oral intake and sometimes 

and/or other comorbidities. 

Any patient identified to be at risk should have a nutrition assessment, using information.-

weight and weight changes, food intake, gastrointestinal symptoms, functional capacity., de 

state, physical 
characteristics and symptoms of micronutrient deficiencies. 

Causes of Malnutrition 

Many patients are already malnourished at the point of admission, while others becom 

malnourished during their hospital stay. Aetiologies include alterations in the intake, digesim 

absorption and/or metabolism of food. Risks include Gl disorders, chronic disease, malignancis 

lower socioeconomics status, psychological disorders, alcohol and drug abuse, older age and 

lower levels of education. 

The diseases that prevent oral food intake, such as oral cancer, tumours or structures in te 

throat or esophagus, stroke and degenerative neurologic disorders that result in dysphagia. Iraune 

patients and others who are ventilator dependent rely on the timely initiation of nutrition suppot 

Conditions such as chronic obstructive pulmonary disease, chronic infections and cancer ca 

result in increased metabolic demand and weight loss due to cachexia and poor oral intake. 

Patients with GI disorders are among those who are most prone to developing malnutrnu 

Surgical resections of the GI tract for cancer or Crohn's disease can result in severe maldisgesu 

and malabsorption of nutrients as can chronic digestive disorders such cystic fibrosis. Chro 
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liver disease contribute to poor nutrient digestion and absorption and patients with pancreau tis 
often presen with malnutrition. 

sen for patients who can eat orally, nutritional intake often decreases during ired to undergo many tests and procedures. Delar result in prolonged periods without nutrition. Patients' 

en 

Patients are require 

procedures 

hospitalization. 
elays or the need for several 

appetite usually decrease ring illness due to pain, nausea, weakness and altered mood or mental status and they caut hecome dissatisfied with repetitive menu cycles, dietary restrictions and the food which may not 
be the type they order. 

Those who have been eating poorly are unlikely to start eating better unless the underiying 
problem has been corrected. 

Treatment of Malnutrition 

patients who can eat orally, between meal snacks and liquid nutritional supplements can De 
For 

heloful. Patients who are either unable or expected to be unable to take sufficient oral nutrition for seven to 14 days are candidates for nutrition support. EN should be used if the GI tract is functional and PN is necessary, n patients with prolonged ileus, complete in bowel obstruction, bowe nerforation, mesenteric ischaemia, severe GI bleeding inability to feed distal to a high output 

enteroantaneous fistula or short bowel syndrome with insufficient absorptive capacity. Refeeding risk is the most critical aspect early in the treatment of malnourished patients. It is 

important that clinicans initiate feedings at low calorie levels while monitoring serum electrolytes. 
Intracellular shifts of potassium, magnesium and phosphorus can result in dangerously low 
serum levels; thus clinicians should monitor atleast daily with the onset of feeding and replete 
electrolytes when necessary. Avoidance of excessive fluid administration is also important, 
especially in patients who are cachetic, provision of multivitamin or single nutrient supplemernts 
or atleast thiamine repletion is often necessary. 

Prompt identification, treatment and monitoring of malnourished patients as well as helping 
to educate other healthcare professionals will continue to make a positive impact in healthcare. 

PRE AND POST-OPERATIVE DIETS 
Malnutrition affects up to 40 per cent of patients on admission to hospital and about 25 per cent of 
patients admitted to common medical and surgical specialities have evidence of moderate to severe 
nutritional depletion. 

Inadequate food provision, inability to eat due to anorexia or disease of the oesophagus or 
pharynx and impaired digestion and absorption are common causes of starvation. The loss of 

10 per cent body weight is associated with increased surgical risks. This may be difficult to 
detect because the anthropometric measurements may remain in the normal range. They may 
require nutritional support. 

Patients who are having BMI less than 19 are considered malnourished. Albumin concentration 
reflects surgical risk rather than nutritional status. 

Patients who require elective intestinal surgery should receive nutritional assessment before 
their operation. Enteral nutrition is cheaper and sater than parenteral nutrition and may help or 
preserve the immune function of the intestine. Parenteral nutrition is reserved for patients intolerant 
of adequate enteral nutrition and those with intestinal failure. 

Factors included in Subjective Global Assessment 

Subjective Global Assessment tool is used to determine the nutritional status of hospitalised patient. 
For paediatric patients WHO suggests Waterlow criteria to grade nutritional status. Nutritional 
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bnergy icient caloric intake, tisSue proteins cannot be synthesised. Excess metabolism of body 

id to acio acidosis, whereas depletion of the liver glucose may increase the likelihood of Without su 

fat may 

damage 
to the liver. With 2500 

Obesity delays H delays healing. Whenever possible, it should be corrected. Rapid weight loss results in 
2500 to 3000 kcal patients make progress. 

a8s of. of lean body mass and should be avoided. 

Protein 

nutrition ensures: 
A 

atisfactory 
state of protein 

(a) rapid 
wound healing 

b) increases the resistance to infection 

exerts a protective action upon the liver against the toxic effects of anaesthesia and 

exer 

d) reduces the possibility of oedema at the site of the wound. 

When protein is depleted in post-operative condition complications are increased. Protein 

atabolism is increased for several days immediately following surgery or injury, patients undergo 

ne0ative nitrogen balance even though the protein intake may be appreciable. The degree of 

neeative balance can be reduced through higher intakes of protein and calories. 

The level of protein to be used in pre-operative and post-operative diets depends on the 

nrevious state of nutrition, the nature of the operation and the extent of the post-operative 

insses. Intake of 1.0 to 1.5 g per kilogram or about 100g of protein are necessary as a rule. 

Minerals 

Phosphorus and potassium are lost in proportion to the breakdown of body tissue. In addition, 

derangements of sodium and chloride metabolism may occur subsequent to vomiting, diarrhoea, 

perspiration, drain of fluids, anorexia and diuresis or renal failure. 

Iron-deficiency anaemia occurs in association with malabsorption or excessive blood loss. 

Diet alone is ineffective in correction of anaemia, but a liberal intake of protein and ascorbic 

acid, together with administration of iron salt is of value in convalescence. Transfusions are 

usually required to overcome severe reduction in haemoglobin level. 

Vitamins 

Ascorbic acid is especially important for wound healing and should be provided in increased 

amounts prior to and following the surgery. Vitamin K is of concern to the surgeon since there is 

evidence of failure to synthesise vitamin K in the small intestine since the inability to absorb 

and/or the defect in coversion to prothrombin which is likely to result in bleeding. Haemorrhage 

Is especially likely to occur in patients who have diseases of the liver. 

Fluids 
he tluid balance may be upset prior to and following surgery owing to failure to ingest normal1 

quantities of fluids and to increased losses from vomiting, exudates, haemorrhage, diuresis and 

ever. A patient should not be operated in a state of dehydration since the subsequent dangers of 

dcidosis are great. When dehydration exists prior to operation, parenteral fluids are administered, 
T the patient is unable to ingest sufficient liquid by mouth. 
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Preoperative Diet 

inges protein, high-calorie diet for even a week or two prior to surgery. The diet may be tng au 

regular consistency depending upon the nature of the pathologic condition. Pareniouid 
semisynthetic fibre-free diets are sometimes used. In addition, the maintenancu 

a high. of licuid, sullo 

Patients who have lost much weight prior to surgery benefit considerably by i 

utrition 
Foods which provide a maximum amount of nutrients in a minimum volum 

Small feedings at frequent intervals are likely to be better accepted than laree 
ne are essential 

large meals w 

equilibrium as in diabetes or other diseases must not be overlooked. 

whidh 
For additional protein, milk beverages may be fortified with non-fat dry milk 

protein supplements. Fruit juices fortified with glucose or high carbohydrate fn 

cannot be fully consumed. 

, increase carbohydrate intake and facilitate storage of glycogen. Bufter incorporated into foo 

Cream mixed with equal amounts of milk are also useful for increasing the caloria lorie intake. 
Food and fluids are generally allowed until midnight just preceding the day 

ring the 

although a light breakfast may be given when the operation is scheduled for afternoono 

anaesthesia is to be used. It is essential that the stomach is kept empty prior to adminicd 

aspirati 
very 

should remember that the excessive use of sugars and fats may cause nausea. 

ternoon and loca 

Vomitus. When an operation is to be performed on the gastrointestinal tract, a diet 0nof 

an and 

residue may be given 2 to 3 days prior to operation. In acute abdominal condition 

appendicitis and cholecystitis, no food is allowed by mouth until nausea, vomitine 

anaesthesia so as to reduce the incidence of vomiting and subsequent danger. 

Preoperative education includes nicotine and alcohol avoidance and nutrition sunn 
malnourished patients. These are effective in reducing complications. Avoidance of over 

onsidered 

distension have passed in order to prevent the danger of peritonitis. 

and unnecessary preoperative starvation and preoperative carbohydrate loading are con 

use of 
useful. Reducing calorie deficit and promoting nitrogen retention and judicous 
immunonutrients, antioxidants, vitamins, minerals and trace elements are to be considerods 

red in preoperative diet. 

In the post-operative patient, starvation leads to increased morbidity in the nutritionally depleted and stressed patient. Nutritional support in depleted patients improves clinical outcome and 
reduces the length of hospital stay. 

Following minor surgery, liquids are often tolerated within a few hours and rapid progression 
to a normal diet is made. After major surgery, oral intake may be delayed for days. Fruits lile 
papaya and sapota are given postoperatively to initiate bowel movement. Complete nutritional 
support are provided by conventional intravenous feedings, catheter jejunostomy, total parenteral 
nutrition, tube feedings or semisynthetic fibre free diets. 

Medical and surgical ICU patients are insufficiently fed during their ICU stay when compared 
with their RDA. Feeding practices differ significantly in medical and surgical ICU patients. Lipid 
based sedatives and dextrose containing intravenous fluids are used more frequently in surgical 
populations. Until the evidence is clear regarding optimal nutrition support of severely îll CU 
patients; a thorough review of all energy sources should be routinely monitored and energy 
delivery to be limited to 80 per cent of the target. 

Postoperative Diet 
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MUNONUTRITION 

pmunonutrition refo 

late immune 
function, and thu1s 

efers to the addition of specific nutrients in greater than normal concentta 

ine function, and thus improve clinical function. The immunonutrients compris 

tions 

ol the following: 

Arginine: inineand is prescribed when stress occurs. Arginine is a source of 
homeostasSIS and 

conditionally essential amino acid plays a pivotal role in maintaining DOuy 

es secretion of anabolic hormones and enhances wound healing and ceiuia 
It stimulates 

ty. Arginine supplementa 

leotides: 1These are precursors for RNA and DNA. Deficiency of purine nucleotides is 

with immune suppression and Supplementation improves cell-mediated immunity.

nitrogen in nitric 

ntation may be beneficial in patients with supsis. 

Purine 
1SOciated With immune 

acids: Omega-3 fatty acids have an anti inflammatory effect. They are especlauy 

omereducing the severity of sepsis. Omega-3 fatty acids are found in fish oils. 

Useftul 

Glutaence of severe stress and multiple organ failure. It is a major oxidative substrate ana A nonessential amino acid present in the body. This becomes conditionally essential 

in the presence 

s the immune function essentual in stressed states. It is a substrate for glutathione synthesis. 
enhance 

mentation can prevent or ameliorate the gastrointestinal mucosal atrophy seen 

of parenteral nutrition. Glutamine also helps the gastrointes 
mucosa 

after damage by either radiotherapy or chemotherapy. 

Glu. tamine suppleme 

in prolonged states 

heal more promptly

he nrOteins has been shown to stimulate cell mediated and humoral immunity to improve 

the b Liv's nutritional status in stressed individuals. Whey proteins have an antioxidant role by 

increasing 

tissue glutathio and inhibits the growth of several types of tumours. 

mmercial formulations containing immuno nutrition are now available. 

NUTRITIONSUORTNBURN PATIENTS 

Thea aim is to maintain or attain nutritional status in patients with burn injury by providing 
nutritional support entera 

ents infection and prevents loSS of more than 10 per cent of the patients preburn weight. 
erally and/or parenterally. Nutrition support promotes wound healing, 

Metabolic changes 

.Protein lost depends upon the extent and depth of the burn. 

There is an increase in nitrogenexcretion due to open wounds. 

The sooner a burn wound is closed the more rapidly positive nitrogen balance is reached. If 

infection develops, the nitrogen losses are even greater. 

Fluids and electrolytes (K, Na, Cl) are lost through exudation. 

Anemia may be an additional problem. 

First seven days, patient is hypercatabolic and will not retain much of the protein given. 

Six to eight weeks after the burn there is high rate of metabolism. 

Resting energy expenditure increases by 50-125 per cent due to increased percent release of 

catecholamines which are directly related to the extent of burn. 

First, adequate fluid and electrolytes are provided to maintain circulating volume and to 

prevent renal failure. Weight gain from fluid is common during this stage and is generally 




































































































































































































































































































