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Abstract

Background: After gastrointestinal surgery like anastomosis, patients are usually not allowed to take
feed orally for five days. This is to prevent post operative nausea and vomiting and also to protect the
anastomotic site allowing it to heal.

Aim: This randomized control study sought to compare the outcome of early Enteral feeding versus
delayed feeding after gastrointestinal surgery.

Materials and methods: 60 patients were randomly selected and classified into two groups, early
feeding group and late feeding group and following were noted; anastomotic leak, infection (wound,
intra-abdominal abscess, pulmonary complication, sepsis), length of hospital stay.

Results: The mean length of hospital stay was 9.3 vs 10.90. The difference was 1.6 days (P value:
0.129). Wound infection was 20% vs 26.7%. 6.7% had intra-abdominal abscess in the early feeding
group which was statistically insignificant. There were two patients (6.7%) with sepsis in late feeding
group (p= 0.150). There were no anastomotic leak and no deaths in the both the groups.

Conclusion: The present study indicated that there was no significant difference between the two
groups. Late feeding doesn’t confer any significant advantage. There was no advantage of dietary
restriction. Hence we recommend that early post-operative feeding is safer.
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Introduction

Traditionally enteral feeding after anastomosis
has been delayed to prevent the development of
complications. Rationale for this is to prevent
post operative nausea and vomiting and also to
protect the anastomotic site to allow time to heal.
However gastric juice, intestine secretions pass
across the anastomotic site. If this can pass
without leak, there is no rationale for delaying
oral feeds for fear of leak [1-4]. Various studies
suggest that early enteral feeding is beneficial in
comparison to delayed feeding. Physiological
studies show that post-operative dysmotility
predominantly affects the stomach and colon
with motility in small intestine being normal
within 4 to 8 hours after intestinal surgery. The
physiological studies demonstrating the presence
of peristalsis and absorption of food further
reinforce the fact that early feeding is well
tolerated leading to rapid wound healing and
shorter duration of hospital stay [4-7].

Several studies demonstrate that after surgery
nutritional status and maintenance of bowel
function contribute significantly to wound
healing. Based on these findings the concept of
withholding oral feed does not seem to be
reasonable. Because of lack of clear rationale for
delaying oral intake after colorectal surgery is
lacking and there are potential benefits from
early feeding we planned a randomised
controlled study [8-14].

In this study, we have taken up both elective and
emergency gastrointestinal surgery for study.

Materials and methods

Study population

The study was conducted among all eligible
patients scheduled for gastrointestinal surgery at
Govt. Stanley Medical College and Hospital who
satisfied the inclusion criteria.

Study design

Randomized control trial. Randomization based
on computer generated numbers.

Sample size: 60 Cases

e In 30 cases, enteral feeding was started
within 48 hours.

e In 30 cases, enteral feeding was delayed
for more than 48 hours.

Variables to evaluate
o Dependent variable
o Anastomotic leak
o Infection (wound infection, Intra
abdominal abscess, Pulmonary
complication, Sepsis)
o Length of hospital stay
¢ Independent variable
o Age and sex

Participant recruitment
Inclusion criteria
e Patients who undergone bowel resection
and/or anastomosis or primary repair
with  traumatic or  non-traumatic
intestinal perforation.
e Patients who had intestinal obstruction
including strangulation.
Exclusion criteria
e Patients who underwent appendectomy,
cholecystectomy, or adhesiolysis without
bowel resection and/or anastomosis were
excluded,
e  Sustained bowel ischemia
e Short bowel syndrome
e Patients managed in the intensive care
unit (ICU) for more than 3 days

Sampling method

All eligible patients were recruited into the study.
Patients scheduled for elective or emergency
small intestinal anastamosis were subjected to
randomization based on computer generated
numbers. Using the numbers generated the
patients were assigned into two groups (early and
late).

Patients were recruited at casualty and general
surgical wards who meet the inclusion criteria.
Consent for participation in the study was
obtained from the patients after pre-consent
counseling. The consent for participation in the
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study was obtained simultaneously with the
consent for surgery.

Operating surgeons were sensitized and recruited
into the study before the operations. The
sensitization of surgeons had been on-going
since the time of presentation in the department
of surgery in early January. Before the study
commenced, there were sensitization CMEs
(continual medical education) at the end of the
major rounds in all the general surgical wards.
Circulars were also used in the general surgical
wards, casualty and theatres.

Intestinal resection and anastomosis was done as
per surgeon’s technique (double or single layer
of anastomosis). The site of operation and the
intra-operative findings were be noted by the
operating surgeon.

Patients were allocated to an early group (E) or a
late group (L) according to time of feeding
commencement. Early feeding was defined as
commencement of a liquid or soft diet via a tube
or per os within 48 hours after surgery.

In the early group (E) sips of water will be
started within 48 hours of surgery and increased
to 30 ml/hour. This was continued for 6 hours
and if tolerated the patient was encouraged to
proceed to liquid diet and subsequently to light
diet. Episodes of abdominal distension and
vomiting were reported. The patients who were
noted to be vomiting (bilious) more than twice or
having progressive abdominal distension were
stopped from feeding.

In the late group (L) the initiation of feeds
commenced upon resumption of bowel sounds
either after clinical assessment or passage of
stool or flatus. The patient was then started on
oral sips, liquid diet, light diet and then normal
diet. Liquid diet in both arms was milk, soup or
tea. The following were noted; anastomotic leak,
infection (wound, intra-abdominal abscess),
length of hospital stay.

Wound infection was assessed based on the CDC
criteria for surgical site infection, swab for
culture and sensitivity in presence of wound
discharge.

Anastomotic leak was diagnosed based on
discharge of intestinal contents from incision or
drain site, localized or generalized peritonitis,
fever or radiologically using CT scan with water
soluble enteric contrast.

Intra-abdominal abscess was diagnosed on the
basis of an abdominal ultrasound. The indication
for surgery, site of anastamosis, signs of
infection:  temperature, pulse rate and
leukocytosis were recorded.

Post-operative follow up was for 30 days. The
day the patient was discharged by the attending
surgeon was used for calculating the duration of
hospital stay. The patients were seen at intervals
of two weeks from the date of discharge. Patients
who needed reoperation for intestinal
obstruction, intra-abdominal abscess  or
anastomotic leak with distal obstruction were
operated by the primary surgeon or any surgeon
handling the ward emergencies at that particular
time.

Data handling

Data was collected by the principal investigator
using pre-designed data collection sheets and
cleaning was done before analysis. Data was
entered into Microsoft Excel©. Data was then
exported to SPSS 16.0 version for analysis. The
analysis for the wvarious outcomes and
comparisons between the two arms of the study
was performed using the intent-to-treat (ITT)
analysis. Frequency tables and summary
statistics were made for the socio-demographic
characteristics and the various outcome variables
in the two arms of the study. Means, medians
were calculated and compared between the two
arms of the study To describe about the data
descriptive  statistics  frequency  analysis,
percentage analysis were used for categorical
variables and the mean and S.D. were used for
continuous variables. To find the significant
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difference between the bivariate samples in
Independent groups (Hospital stay - Early and
Late) unpaired sample t-test was used. To find
the significance in categorical data Chi-Square
test was used. In all the above statistical tools the
probability value .05 was considered as
significant level.

Ethical considerations

The study commenced upon approval by the
Department of Surgery and Institutional Ethical
Committee (IEC). Informed consent was
obtained from each participant prior to enrolment
in the study. A pre-consent counselling of the
participants was done .The next of kin signed
consent on behalf of participants who were
unable to do so. Those who declined
participation were not denied treatment they
deserved because of their decision not to
participate. There was no extra cost incurred for
participating in the study.

Results

The mean age in the early feeding group was
44.20 and in late group (L) was 51.07 years
(Table — 1). Comparison of gender between
early and late was as per Table — 2. Cause of
surgery in early group was as per Table — 3.
Cause of surgery in late group was as per Table
— 4. Comparison of site of surgery between early

and late group was as per Table — 5. Comparison
of type of surgery between early and late group
was as per Table — 6. Comparison of pulmonary
complication between early and late group was
as per Table — 7. Comparison of wound infection
between early and later group was as per Table —
8. Comparison of sepsis between early and late
group was as per Table — 9. Comparison of intra
abdominal abscess between early and late group
was as per Table —10.

Complication rate

Six patients (20%) had wound infection in the
early feeding group compared to eight (26.7%) in
the delayed feeding group. Two patients (6.7%)
had intra-abdominal abscess in the early feeding
group and none in the delayed feeding arm of the
study which is statistically insignificant. There
was two patients (6.7%) with sepsis in late
feeding group p= 0.150. there were no
anastomotic leak and no deaths in the both the
groups (Table — 11).

Length of hospital stay

The mean length of hospital stay was shorter in
the early feeding group 9-3 days while the late
feeding patients had a mean hospital stay of
10.90 days. The difference was 1.6 days (P
value: 0.129) as per Table — 12.

Table - 1: T-TEST comparing mean age of participants.

Groups N Mean Std. Deviation Std. Error Mean
Age Early 30 44.20 12.254 2.237
Late 30 51.07 15.102 2.757
Discussion the postoperative period is a major goal that is

After intestinal anastomosis the practice has been
to delay feeding until there is clinical evidence of
bowel movement. Studies have shown that early
enteral feeding has better outcome in terms of
shorter duration of hospital stay and lower rates
of complication which translates into reduced
cost of treatment [15-22]. In spite of the
documented evidence the practice of delayed
feeding after anastomosis is still the norm rather
than the exception in GSH. Adequate nutrition in

never achieved when feeding is delayed after
anastomosis. Early feeding reduces the incidence
of infections, improves wound healing and
anastomotic strength [23-33].

In this study, subjects were those undergoing
both elective and emergency surgery. It includes
all sites of GI surgery from stomach, small
intestine and large intestine. Type of Gl surgery
was either anastomosis or primary closure.
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Table — 2: Comparing gender between early and late.

Group Total
Early Late
Gender F Count 9 10 19
% within EL 30.0% 33.3% 31.7%
M Count 21 20 41
% within EL 70.0% 66.7% 68.3%
Total Count 30 30 60
% within EL 100.0% 100.0% 100.0%
Table — 3: Cause of surgery in early group.
Frequency | Percent Valid Percent | Cumulative
Percent
Valid | Blunt injury abdomen 1 3.3 3.3 3.3
Ca cecum 1 3.3 3.3 6.7
Ca colon 1 3.3 3.3 10.0
Ca pancreas 4 13.3 13.3 23.3
Ca rectum 1 3.3 3.3 26.7
Ca stomach 4 13.3 13.3 40.0
Calcific pancreatitis 2 6.7 6.7 46.7
CBD stricture 2 6.7 6.7 53.3
Diversion colostomy 1 3.3 3.3 56.7
Diverticulosis 1 3.3 3.3 60.0
Duodenal perforation 2 6.7 6.7 66.7
Gastric outlet obstruction 1 3.3 3.3 70.0
Ileal perforation 2 6.7 6.7 76.7
Obstructed incisional hernia 1 3.3 3.3 80.0
Obstructed inguinal hernia 1 3.3 3.3 83.3
Obstruction 1 3.3 3.3 86.7
Periampullary Ca 1 3.3 3.3 90.0
Post ileostomy status 1 3.3 3.3 93.3
Pseudocyst of pancreas 1 3.3 3.3 96.7
Stab injury abdomen 1 3.3 3.3 100.0
Total 30 100.0 100.0

After gastrointestinal surgery the patients in the
early Enteral feeding group were given sips of
water within 48 hours of surgery, while the
delayed group were initiated on feeds after
auscultation of bowel sounds or passage of
flatus. The mean age in the early feeding group is
44.20 and in late group (L) is 51.07. The
difference in age of the patients between the two
groups was not statistically significant
(P=0-06).In respect to gender there was no

significant difference in the male to female ratio
between the two groups p=0-781. In the early
feeding group the 21 (70%) were male and the
female were 9(30%). In the delayed feeding 20
(66.7%) were male while the female were 10
(33.3%).

Complication rate
Six patients (20%) had wound infection in the
early feeding group compared to eight (26.7%) in
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the delayed feeding group. Two patients (6.7%) was two patients (6.7%) with sepsis in late

had intra-abdominal abscess in the early feeding feeding group p=

0.150. There were no

group and none in the delayed feeding arm of the  anastomotic leak and no deaths in the both the

study which is statistically insignificant. There groups.

Table — 4: Cause of surgery in late group.

Cause of surgery Frequency Percent Valid Cumulative
Percent Percent
Valid Ca caecum 1 3.3 3.3 3.3
Ca pancreas 4 13.3 13.3 16.7
Ca stomach 8 26.7 26.7 43.3
Chronic calcific pancreatitis 1 3.3 3.3 46.7
Diversion colostomy 1 3.3 3.3 50.0
Duodenal perforation 2 6.7 6.7 56.7
Gastric outlet obstruction 2 6.7 6.7 63.3
Gastric perforation 1 3.3 3.3 66.7
lleal perforation 1 3.3 3.3 70.0
Obstructed inguinal hernia 3 10.0 10.0 80.0
Periampullary Ca 1 3.3 3.3 83.3
Post ileostomy status 1 3.3 3.3 86.7
Sigmoid volvulus 1 3.3 3.3 90.0
Sigmoidostomy 1 3.3 3.3 93.3
Stab injury abdomen 1 3.3 3.3 96.7
Traumatic jejunal perforation 1 3.3 3.3 100.0
Total 30 100.0 100.0
Table — 5: Comparing site of surgery between early and late group.
Group Total
Early Late
Site of | Large intestine Count 5 6 11
surgery % within EL | 16.7% 20.0% 18.3%
Small intestine Count 13 13 26
% within EL | 43.3% 43.3% 43.3%
Stomach Count 12 11 23
% within EL | 40.0% 36.7% 38.3%
Total Count 30 30 60
% within EL | 100.0% 100.0% 100.0%
Conclusion feeding should be adopted to reduce the

This study shows there was no significant
difference existed between restricted and early

post operative feed. There was no advantage of ~References

treatment cost and lower the complication rate.

dietary restriction. An adequately powered study 1. Stephen J Lewis, Matthias Egger, Paul A
Sylvester, Steven Thomas. Early Enteral
feeding versus ‘“nil by mouth” after
gastrointestinal surgery: Systemic review

iS necessary to demonstrate a statistically
significant difference in the rate of anastomotic
leak and infection. The practice of early enteral

Page 6



D. Dorai, J. Lalith Kumar, T. Chitra, G. Prasanna. Effects of early enteral nutrition on patients after emergency and elective
gastrointestinal surgery. IAIM, 2016; 3(8): 1-10.

10.

and meta-analysis of controlled trials.
British medical journal, 2001;
323(7316): 773.

Cathpole BN. Smooth muscle and the
surgeon. Australian and New Zealand
journal of surgery, 1989; 59: 199-208.
Elia M. Metabolic response to starvation,
injury and sepsis. In: Payne James, J
Grimple, D Silk. Artificial nutritional
support in clinical practice, London:
Greenwich medical; 1-24.

Keele AM, Bray MJ, Emery PW,
Duncan HD, Silk DB. Two phase
randomized controlled clinical trial of
postoperative oral dietary supplement in
surgical patients. Gut, 1997; 40: 393-
399.
GeraldMoss.
gastrointestinal

Maintenance of
function after bowel
surgery and immediate Enteral full
nutrition.  Clinical experience  with
objective demonstration of intestinal
absorption and motility. Journal of
Parenteral Enteral nutrition, 1981; 215-
220.

M M. Nachlas, M T Younis, CP Roda
and J J WityketM . Gastrointestinal tract
motility studies as a guide to post-
operative  management. Annals of
surgery, 1972; 175(4): 511-522.
Schroeder D, Gillanders L, Mahr K,
HilG L. Effect of immediate
postoperative enteral nutrition on body
composition, muscle function and wound
healing. Journal of Parenteral Nutrition,
1991; 15: 376-383.

Hayden DA, Hill GA. Impaired wound
healing in patients with varying degrees
of malnutrition. Journal of Parenteral
Enteral nutrition, 1986; 10: 550-554.
Mcwhirter JP, Pennington CR. Incidence
and recognition of malnutrition in
hospital patient British medical journal,
1994; 945-948.

Hill GL, I Pickford, G A Young, C J
Schorah, R. L.Blackett, L. Burkinshaw,
J.V. Warren, D.B. Morgan. Malnutrition

11.

12.

13.

14.

15.

16.

17.

18.

in the surgical patient: an unrecognized
problem. Lancet, 1977; 1: 689-692.
Thomas T Irvin, Thomas K. Hunt. Effect
of malnutrition on colonic healing.
Annals of surgery, 1974; 180: 765-772.
Uden P, Blomquist P, Jiborn H,
Zederfeldt B. Impact of long term
relative bowel rest and conditions for
colonic surgery. American journal of
surgery, 1988; 156: 381-385

Moss G, Greenstein, Levy S,
Bierenbauma, et al. Maintenance of
gastrointestinal function after bowel
surgery and immediate enteral full
nutrition. Doubling of canine colorectal
anastomotic  bursting pressure and
intestinal  wound mature collagen
content.  Clinical experience, with
objective demonstration of intestinal
absorption and motility. Journal of
parenteral nutrition, 1980; 4: 435.
Martens MF, de Man BM, Hendriks T,
GorisRJI. Collagen synthetic capacity
throughout the uninjured and
anastomosed intestinal wall. American
journal of surgery, 1992; 164: 354-360.
Rebecca A Moyer, Michael K Wendt,
Priscilla A Johanesen, Jerold R Turner,
Michael B Dwinell. Rho activation
regulates CXCL12 chemokine stimulated
actin rearrangement and restitution in
model intestinal epithelia. Lab Invest.,
2007; 87: 807-817.

Andreas Sturm, Axel U Dignass.
Epithelial restitution and wound healing
in inflammatory bowel disease. World
journal of Gastroenterology, 2008; 14:
348-353.

Dise RS. Epidermal growth factor
stimulates Rac activation through Src
and phosphadylinositol  3-kinase to
promote colonic epithelial cell migration.
American Journal of gastrointestinal
physiology, 2008; 294: G276-G285.
Zhongyong Chen, Shiliang Wang, Bin
Yu, Ao Li. A comparison of early enteral
nutrition and parenteral nutrition in

Page 7



D. Dorai, J. Lalith Kumar, T. Chitra, G. Prasanna. Effects of early enteral nutrition on patients after emergency and elective
gastrointestinal surgery. IAIM, 2016; 3(8): 1-10.

19.

20.

21.

22.

23.

24.

25.

26.

severe burns patients. Burns, 2007; 33:
708-712.

Imran Kbhalid, Pratik Doshi, Bruno
DiGiovine. Early enteral nutrition and
outcomes of critically ill patients treated
with  vasopressors and mechanical
ventilation. American journal of critical
care, 2010; 19: 261-268.

Hideya Kamei, Takehiro Hachisuka,
Makoto Nakao,Kenji Takagi. Quick
recovery of diamine oxidase activity in
patients undergoing total gastrectomy
fed by early enteral nutrition. American
Journal of surgery, 2005; 189: 38-43.
Carr C.S, Ling KDE, Boulos P, Singer
M. Randomised trial of safety and
efficacy of immediate postoperative
enteral feeding in patients undergoing
gastrointestinal resection. BMJ, 1996;
312: 869-871.

EE Moore, Moore FA. Immediate enteral
nutrition following multi-system trauma.
Journal of American college of nutrition,
1991; 10: 633-648.

Beier and Helgurson. Influence of
postoperative enteral nutrition on post-
surgical infection. Gut, 1996: 39: 833-
835.

Braga M, Giannotti L, Gentilini O.
Feeding the gut early after digestive
surgery: Results of a nine year clinical
trial. Clinical nutrition experience, 2002;
21: 59-65.

Choi J, O Connell TX. Safe and effective
early postoperative feeding and hospital
discharge after open colon resection.
America surgery, 1996; 62: 853-856.
Fanaie S A, Ziaee SA. Safety of early
oral feeding after gastrointestinal tract
anastomosis. Indian Journal of Surgery,
2005; 67: 185-188.

27.

28.

29.

30.

31.

32.

33.

Sanjay Marwa, Rajesh Godara, Rahul
Goyal, Nisha Marwah, R. Karwasra.
Early enteral nutrition  following
gastrointestinal anastomosis.  Internet
journal of gastroenterology, 2008; 7(1).
L. Andrew Di Fronzo, Judith Cymerman,
Theodore X. Oconnell. Factors affecting
early postoperative feeding following
elective open colon resection. Archive of
surgery, 1999; 134: 941-946.

Stewart BT, Woods RJ, Collopy BT,
Fink RJ, Mackay JR, Keck JO. Early
feeding after elective open colorectal
resection: a prospective randomized
control trial. Australian New Zealand
Journal of surgery, 1998; 68(2): 125-128.
Shailesh V Shrikhande, Guruprasad S
Shetty, Kailash Singh, Saehiningle. Is
early enteral feeding after major
gastrointestinal surgery a fashion or an
advance? Journal of cancer research and
therapeutics, 2009; 5: 232-239.

P B Thapa, K Nagarkoti, T Lama, D K
Maharjan, M Tuladhar. Early enteral
feeding in intestinal anastomosis. Journal
of Nepal health research council, 2011;
1:1-5.

Teresa C, Horan TC, Robert P Gaynes,
William J Martone, William R Jarvis, T
Grace Emori. CDC definition of
nosocomial surgical site infection.
American journal of infection control,
1992; 20: 271-272.

Delany HM, Demetriore AA, Teh E, Che
BS, Levenson SM. Effect of early
postoperative nutritional support on skin
wound and colon anastomosis. Journal of
Parenteral Enteral nutrition, 1990; 14:
357-361.

Page 8



D. Dorai, J. Lalith Kumar, T. Chitra, G. Prasanna. Effects of early enteral nutrition on patients after emergency and elective
gastrointestinal surgery. IAIM, 2016; 3(8): 1-10.

Table — 6: Comparing type of surgery between early and late group.

Group Total
Early | Late
Type of surgery Anastomosis Count 26 25 51
% within EL 86.6% | 83.3.0% | 85%
Primary closure Count 4 5 9
% within EL 13.3% | 16.6% | 15%
Total Count 30 30 60
% within EL 100.0% | 100.0% | 100.0%
Table — 7: Comparing pulmonary complication between early and late group.
EL Total
Early Late
Pulmonary | Nil Count 29 29 58
% within EL 96.7% 96.7% 96.7%
Yes Count 1 1 2
% within EL 3.3% 3.3% 3.3%
Total Count 30 30 60
% within EL 100.0% 100.0% 100.0%
Table — 8: Comparing wound infection between early and later group.
EL Total
Early Late
Wound Nil Count 24 22 46
% within EL 80.0% 73.3% 76.7%
Yes | Count 6 8 14
% within EL 20.0% 26.7% 23.3%
Total Count 30 30 60
% within EL 100.0% 100.0% 100.0%
Table — 9: Comparing sepsis between early and late group.
EL Total
Early Late
Sepsis Nil Count 30 28 58
%o within EL 100.0% 93.3% 96.7%
Yes Count 0 2 2
%o within EL 0.0% 6.7% 3.3%
Total Count 30 3 60
%o within EL 100.0% 100.0% 100.0%
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Table — 10: Comparing intra abdominal abscess between early and late group.

EL Total
Early Late
Abscess | Nil Count 28 30 58
% within EL 93.3% 100.0% 96.7%
Yes Count 2 0 2
% within EL 6.7% 0.0% 3.3%
Total Count 30 30 60
% within EL 100.0% 100.0% 100.0%
Table - 11: A comparison of the complication rates between the two groups.
Complication Early feeding Delayed feeding P value
Wound infection 6 (20%) 8(26.7%) P=0-542
Intra-abdominal 2 (6.7 %) 0 P=0-150
abscess
Pulmonary 1(3.3%) 1(3.3%) P=1.000
complication
Sepsis 0 2 (6.7 %) P=0-150
Anastomotic leak 0 0
Death 0 0

Table —12: A comparison of length of hospital stay between the two groups.

T-Test

Group Statistics

EL N Mean Std. Deviation Std. Error Mean
Duration of | Early 30 9.30 3.687 673
stay Late 30 10.90 4.334 791
Independent Samples Test
Levine’s Test | t-test for Equality of Means
for Equality of
Variances
F Sig. t df Sig. Mean Std. Error | 95% Confidence
(2- Difference | Difference | Interval of the
tailed) Difference
Lower | Upper
Duration | Equal 2.052 | .157 -1.540 | 58 129 -1.600 1.039 -3.680 | .480
of stay variances
assumed
Equal -1.540 | 56.549 | .129 -1.600 1.039 -3.681 | .481
variances
not
assumed
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