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This period has now been reduced to less than 24 hours.
As PEG is simple to perform and accompanied by little
morbidity and no mortality, it may be used early in the
course of a patient's disease avoiding prolonged nasogastric
tube feeding or partial intravenous nutrition. Previous
studies have shown that PEG feeds enable patients with
cancer to tolerate and complete tumour therapy (including multiple operations, radiation and chemotherapy)
because their nutrition is better maintained.
We conclude that PEG is a safe, easy to perform and
cost-effective procedure for long term enteral feeding and
our 'home made' PEG tubes and blenderised foods are
effective substitutes for the imported products.
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Enteral nutrition in surgical patients
D. N. LOBO, A. K. SARKAR, N. MARWAHA,

ABSTRACT
Background. Malnutrition is common in patients admitted

for surgery and is a major cause of increased morbidity and
mortality. Nutritional support has been shown to be of help
in reducing complications. Parenteral nutrition and commercially available enteral diets are expensive, so the efficacy
of a 'home-brew' enteral diet was studied in such patients.
Methods. Forty malnourished patients, 20 with benign
disease and 20 with malignancy, were administered a 'homePostgraduate Institute of Medical Education and Research,
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brew' enteral diet (1140 calories and 60 g protein per litre)
perioperativelyfor 14days. They received2500to 4000calories
per day according to their requirement. Weight, triceps skinfold thickness, midarm circumference, serum albumin and
transferrin, absolute lymphocyte count and creatinine-height
index were monitored on days 0,7 and 14. Nitrogen balance
was estimated on alternate days and the results of the two
groups were compared.
Results. Weight, skinfold thickness and midarm circumference did not change. Serum,albumin levels showed a rise
in the benign group by day 7, but the rise attained significance
in the malignancy group by day 14. A similar pattern was
observed in transferrin levels and there was a significant
correlation (r=0.652, p<O.OOl)between albumin and transferrin levels. A positive nitrogen balance was attained earlier
in the benign group (4.3 v. 5.8 days, p<O.OOl). The
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creatinine-height index showed a rise in both groups by day
7 and a further rise by day 14. Diarrhoea was the commonest
complication but was easily controlled with loperamide. The
efficacy of the diet was evidenced by the improvement
recorded in various objective nutritional parameters and
complications were minimal.
Conclusion. This cost-effective diet may be used for
nutritional support with good results in patients in India and
other developing countries.
INTRODUCTION
There is evidence that up to 50% of general surgical
in-patients are nutritionally deficient' and that nutritional
support helps reduce the morbidity and mortality. 2,3 This
has evoked interest in perioperative
nutritional support
which may be given either by the enteral or parenteral
route. The enteral route is safe, more 'physiological' and
economical. Also most patients in need of such support
have normal or near-normal
gastrointestinal
function.
Enteral nutrition is the method of choice in such patients.
Present day enteral nutrition involves the administration of commercial
diets which may be elemental,
monomeric,
polymeric,
branched-chain
amino acid
enriched,
or disease specific. Sophisticated
delivery
methods such as the infusion pump add to the cost.
We studied the impact of a cost-effective, locally prepared 'home-brew' enteral diet on the nutrition of surgical
patients and compared its effect in patients with benign
and malignant disease.
PATIENTS AND METHODS
Forty surgical patients-20
with benign disease and 20
with malignancy-were
selected for the study. Inclusion
criteria were recent weight loss (> 10%) and a low serum
albumin level «3g1dl).
Patients with diseases likely to
result in malnutrition, if nutritional support was withheld,
were also included in the study while those with diabetes
mellitus and renal, cardiac and hepatic failure were
excluded. Informed consent was obtained.
The diet was prepared in the dietetics department of the
Nehru Hospital, Chandigarh and its composition is shown
in Table I. Perioperative nutritional support was provided
and the patients were monitored for 14 days.
The feeds were delivered through large bore (12-14F)
tubes through the nasogastric route, a gastrostomy or a
jejunostomy. The diet was administered as a continuous
drip over a 12-hour period while the patients were awake
and the head end of the bed was elevated by 20° to 30°.
Initially
half-strength
starter
regimens
containing
0.2 to 0.3 g nitrogen/kg/day
were used. The volume and
concentration of the feed were sequentially increased to a
nitrogen intake of 0.4 to 0.5 glkglday. The time taken to
attain the desired caloric and nitrogen intake was noted.
Anthropometric
measurements-height,
weight,
triceps skinfold thickness (TSF) and mid arm circumference (MAC)-were
recorded according to the method
described by Jelliffe." Standard weights were calculated
using tables from the Life Insurance Corporation of India.
Serum albumin was estimated by the bromocresol
green binding method and serum transferrin by the radial
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TABLEI. Diet composition
Skimmed milk powder
180g
Sugar
60g
Vegetable oil
20g
Whey water to make
1 litre
Approximate nutritive value per litre
Carbohydrate
180g
Fat
20g
Protein
60g
9.6g
Nitrogen
1140
Calories
Non-nitrogen energy: nitrogen ratio
100 calories/g N
Cost of diet
Approximately Rs 15 per litre

immunodiffusion
method> using anti-transferrin
sera
(Dako NS, Produktionsvej,
2600 Glostrup, Denmark).
The total and differential
leucocyte
counts were
determined
and the absolute lymphocyte count (ALC)
calculated from these values.
Jaffe's method was used to estimate 24-hour urinary
creatinine on the SMAC II autoanalyzer (Technicon) and
the creatinine-height
index (CHI) was calculated from
the following formulae.s
CHI (men) =
CHI (
women

24-hour urinary creatinine (mg) x 100
23 x ideal body weight (kg)

) _ 24-hour urinary creatinine (mg) x 100
18 x ideal body weight (kg)

All measurements were done on days 0, 7 and 14.
The 24-hour urinary urea was estimated on alternate
days starting from day 0 on the SMAC II autoanalyzer
using the diacetyl monoxime method and the nitrogen
output was calculated from the following formula."
Nitrogen output (gl24 hr)=
[24 hour urinary urea (g)X0.48]+4
The nitrogen input was calculated from the dietary intake
and the nitrogen balance determined on alternate days.
Haemoglobin,
blood urea, prothrombin index, serum
calcium and phosphorus,
and liver enzyme levels were
estimated on days 0, 7 and 14. Serum electrolyte levels
were measured daily and abnormalities
persisting for
more than 48 hours recorded. All blood samples were
drawn between 0700 and 0900 hours after a minimum fasting period of 6 hours. Random blood sugar estimations
were done daily. Complications
of nutritional support
were noted and random bacteriological
cultures were
done on dietary samples.
The data collected were analysed for statistical significance using Student's T-test and Pearson's coefficient of
correlation.
The conduct of this study was approved by the Ethics
Committee
of the Postgraduate
Institute of Medical
Education and Research, Chandigarh.
RESULTS
The study was carried out on 33 male and 7 female
patients (age range 12 to 75 years). The distribution of
cases according to diagnosis is shown in Table II.
The mean daily caloric intake of both groups was

