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ORIGINAL ARTICLE

Early postoperative oral feeding shortens first time of bowel
evacuation and prevents long term hospital stay in patients undergoing
elective small intestine anastomosis

Behzad Nematihonar!, Akram Yazdani?, Rofeideh Falahinejadghajari', Alireza Mirkheshti®
lmam Hossein Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
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ABSTRACT

Aim: This study was conducted to compare outcome of early oral feeding (EOF) versus traditional oral feeding (TOF) in patients
undergoing elective small intestine anastomosis.

Background: Appropriate nutritional support after major surgeries is a real medical concern. As traditional surgical techniques have
been replaced by novel methods, postoperative care should be revised as well. Early postoperative oral feeding was studied in trauma
and burn. However, there are few trials among patients after major surgeries.

Methods: This randomized single-blinded controlled trial was performed on 108 patients who had small intestine anastomosis at
Imam Hossein Medical Centre in 2012. The patients were randomly assigned to schedule EOF (with starting oral feeding on the first
day after surgery and complete return of the Gag reflex) or TOF (with delaying oral feeding till first passage of flatus and bowel
movement). We compared overall prevalence of postoperative complication, length of hospital stay and outcome of surgery in two
groups.

Results: The time of the first passage of stool was shorter in EOF group than in TOF group (3.2 = 0.59 days versus 3.6 = 0.66 days
(p= 0.006). The mean length of hospital stay in EOF group was also shorter than in TOF group (3.8 £ 1.06 days versus 6.3 + 1.0 days,
p=0.001). The length of hospital stay shorter than 4 days was found in 75.9% of patients in EOF group and 11.1% of those patients in
TOF group (p <0.001).

Conclusion: The use of EOF in patients undergoing small intestine anastomosis can shorten time of the first passage of stool as well
as reduce length of hospital stay.
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Introduction

Appropriate nutrition following major surgeries is a
main purpose of postoperative supportive care. There
are concerns about initiation of oral feeding in the
immediate postoperative period. On the other hand,
there are increasing number of patients who need
abdominal surgeries. As an illustration Pourhoseingholi
et al., revealed that years of life lost due to colorectal
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cancers have an increasing trend in Iran (1). Many of
these patients need surgeries and anastomosis. Due to
probable ileus after abdominal operations, beginning
early oral feeding may be avoided and thus nasogastric
decompression is preferred (2). After abdominal
surgeries, initiation oral nutrition depends on passage
of flatus or bowel movements as an indicator of ileus
resolution (3). It has been shown that early enteral
feeding in these patients may have some potential
advantages, reduces postoperative  morbidities,
mortality and septic events when compared to
parenteral nutrition (4,5). By advancing laparoscopic
abdominal surgery, the safety and tolerability of early
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oral nutrition has been more emphasized. However, the
major controversies have been remained which related
to the safety of early oral nutrition in comparison with
traditional delayed nutrition following small bowel
resection and anastomosis. In fact, although the
beneficial consequences of early feeding have been
shown in patients with trauma or burn (6-7), a few
studies have focused its safety among patients
undergoing gastrointestinal surgeries. Hence, this study
aimed to compare the outcome of early oral feeding
compared to traditional feeding in patients undergoing
elective small intestine anastomosis.

Methods

Study Participants

This randomized single-blinded controlled trial was
performed on 108 patients who undergoing small
intestine anastomosis using Gambee protocol at Imam
Hossein Medical Centre, Tehran in 2012, after the
approval by ethical committee of Shahid Beheshti
University of Medical Sciences. Those patients aged
less than 18 years or older than 75 years, or with the
history of laparoscopic surgery, severe cardiovascular
disorders (heart failure with cillip class III to IV),
immunosuppressive conditions, history of recent
corticosteroid use, pregnancy, bowel obstruction
proximal to the site of anastomosis, shock, low serum
albumin level (less than 3.0 mg/dl), electrolyte
imbalance, or severe anemia (serum hematocrit less
than 15%) were all excluded from the study. The
included patients were randomly assigned to two
groups receiving early oral feeding (with starting oral
feeding on the first day after surgery and complete
return of the Gag reflex) or traditional feeding (with
delaying oral feeding till first passage of flatus and
bowel movement). After operation, nasogastric tube
was quickly removed. In early oral feeding group, the
nutrition began by taking a clear liquid on the first day
after surgery and was turn into normal diet if the
regimen tolerated within 24-48 hours after. In control
group, the traditional method routinely began after ileus
resolution indicated by passage of flatus or stool. The
nutritional regimens were similar in both intervention
groups except for diabetic patients that received
diabetic regimen. The patients ‘characteristics were
assessed using a self-administered questionnaire
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designed by the researchers and under supervision of an
epidemiologist and a surgeon. After designing, the
questionnaire was validated and its reliability was
tested by assessing the Chronbach’s alpha that was
shown to be 0.84. The questionnaire consisted of three
main parts including 1) baseline characteristics and
clinical history including demographics, underlying
disorders, history of abdominal surgeries, history of
chemotherapy or radiotherapy, and also medications, 2)
disease-related factors such as patients’ complaints,
type of operation, biochemical markers, vital signs on
admission, and  occurring intraoperative  or
postoperative shock, and 3) postoperative outcome
central temperature 48 hours after beginning nutrition,
early and late postoperative complications, time to first
passage of flatus or stool, and time of discharge from
hospital .The one who filled the questionnaire was not
aware of which group were patients assigned in to. The
early outcome was defined as the presence of at least
one of these complications: nausea, vomiting,
pneumonia, or sinusitis. Also, late outcome was
referred to the presence of at least one of these
complications: peritonitis, intra-abdominal abscess,
sepsis, leakage from anastomosis site, intestinal fistula,
or death. All patients were hospitalized for at least one
week. The criteria for discharging the patients were
lack of nausea and vomiting, abdominal distension, oral
feeding tolerability, partial recovery, the absence of
fever and normal vital signs.

Statistical Analysis

In order to detect a mean difference of 1 day in the
postoperative length of hospital stay, a sample size of
54 patients for each group was calculated, with an
alpha of 0.05, an expected standard deviation within the
groups of 1.7 days, and a power of 0.86.

The results were expressed as mean * standard
deviation (SD) for normal variables, med+IQR for non-
normal variables and they were summarized by
frequency (percentage) for categorical variables.
Continuous variables were compared using t test or
Mann-Whitney U test were used to analyze
nonparametric data. The assumption of normality for
continuous variables was investigated using the
Kolmogorov-Smirnov test, and if the assumption of the
normality was made, T-test was used to compare the
mean of the two groups. If the assumption of the
normality was not satisfied, non-parametric test



replaces T-test in comparison mean between two
independent groups, the Mann-Whitney test was used.
Categorical variables were, on the other hand,
compared using Chi-square or Fisher's exact test.
Significance was considered for values of P < 0.05.

For the statistical analysis, the statistical software
SPSS version 16.0 for windows (SPSS Inc., Chicago,
IL) was used. P-values of < 0.05 were considered
statistically significant.

Results

In total, 108 patients were randomly assigned to
receive early oral feeding (EOF, n = 54) or traditional
oral feeding (TOF, n = 54). The two groups were
similar in terms of mean age (50.58 £ 18.20 years in
TOF versus 46.10 £ 13.92 years in EOF, p = 0.41). As
shown in table 1, there was no difference between the
two groups in underlying disorders and even cause of
surgery, history of radiotherapy or chemotherapy, oral
medications. In TOF group, the most reasons for
surgical anastomosis included strangulated hernia
(24.5%), gastrointestinal cancer (22.6%), abdominal
trauma (22.6%), gastric outlet obstruction (13.2%),
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intestinal obstruction (5.7%), closing ileostomy (7.6%),
and gastrointestinal bleeding (3.8%); while in EOF
group, the main reasons were strangulated hernia
(29.6%), abdominal trauma (25.9%), cancer (18.5%),
intestinal obstruction 14.8%), and gastric outlet
obstruction (11.1%). With respect to the type of
surgery, in TOF group, gastrointestinal anastomosis
was performed in 25.9%, intestino-intestinal
anastomosis in 61.1%, and colon anastomosis in 13.0%,
while these types of anastomoses in EOF group were
found in 20.4%, 68.5%, and 11.1%, respectively with
no difference (p = 0.72).

Comparing biochemical markers between two
groups (table 2) showed that except for serum levels of
hemoglobin that was lower in TOF than in EOF groups,
no difference was revealed in other markers between
groups. Also, comparing hemodynamic parameters
showed higher mean systolic blood pressure in TOF
compared to EOF group, but no difference was found
in diastolic blood pressure, pulse rate, and central body
temperature between the groups (table 3).

Table 1. Frequency distribution and statistics by gender, age and underlying disease of the patients under study.

Variable Group P-value
EOF Traditional

Age(year) 64.10+ 13.9 50.58 +18.20 0412

Male 26 (48%) 24 (44%) 0.943

Female 28 (51%) 30 (55%)

Underlying diseases

No history 35 (64.8) 39 (72.2)

Diabetes mellitus 50.3) 3 (5.6%)

Hypertension 8 (14.8) 3 (5.6%) 0.254

Cancer 2 (3.7%) 4 (7.4%)

Thyroid diseases 2 (3.7%) 0 (0%)

EOF: Early oral feeding. The reported numbers are the number and percentage of patients in each group

Table 2. Comparison of the two groups in terms of biochemical marker variables

Variable Traditional group EOF group P-value
Fasting blood sugar 95.22+0.65 99.14+0.75 0.061
Urea 68.20£7.3 72.23£5.6 0.272
Albumin 3.7£0.47 3.9+0.55 0.098
Globulin 3.0+0.8 2.9+0.9 0.900
Albumin/Globulin ratio 1.3+0.44 1.6+0.96 0.172
Total protein 6.7+0.8 6.8+1.1 0.273
Hemoglobin 11.3£1.7 11.8£1.6 0.013
Creatinine 0.89+0.33 0.9+0.6 0.772
Na 139.3£0.5 139.1549.2 0.283
k 4.0+£0.25 4.1£0.31 0.924

FBS(mg/dl), Urea(mg/dl), Globulin(g/dl), albumin(g/dl), Total protein(g/dl), Hb (g/dl); Creatinine(mg/dl); Na(mEq/L). K(mEq/L) EOF: Early oral

feeding
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Table 3. Comparison of the two groups in terms of hemodynamic parameters

Variable Traditional group EOF group P Value
med+IQR

Systolic Blood Pressure 11510 10514 0.004
Diastolic Blood Pressure 779 79+8 0.501
Mean+SD

Heart Rate 88.9+8.3 88.1+0.9 0.991
Core Temperature at the 37.2+0.5 37.340.5 0.492
beginning)

BP (mmhg), Heart Rate (N/min), Temprature (°C), EOF: Early oral feeding

Table 4. Comparison of two groups regard to questionnaire

Variable Traditional group EOF group P Value
Day of beginning oral feeding 4.3+0.87 1.0+0.0 <0.001
Body temperature at the beginning of nutrition 37.740.5 37.2+0.36 <0.001
Body temperature after 48 hours 37.1+0.5 37.1+0.25 0.362
First passage of flatus (day) 2.2+0.68 2.1+0.75 0.553
First passage of stool(day) 3.6+0.66 3.2+0.59 0.006
Hospital stay (day) 6.3+1.0 3.8+1.06 <0.001

EOF: Early oral feeding

The outcome of surgery is described in table 4 The
mean time for beginning oral feeding in TOF group
was 4.3 £ 0.87 days, while feeding was begun a day
after surgery in EOF group (p < 0.001). The mean body
temperature on beginning of nutrition was lower in
EOF than TOF group (p = 0.0003), whereas no
difference was observed in body temperature 48 hours
after that (p = 0.36). The time to first passage of flatus
in EOF and TOF groups was 2.1 £ 0.75 days and 2.2 +
0.68 days, respectively with no difference (p = 0.55).
However, the time to first passage of stool was shorter
in EOF group than in TOF group (3.2 = 0.59 days
versus 3.6 = 0.66 days (p = 0.006). The mean length of
hospital stay in EOF group was also shorter than in
TOF group (3.8 + 1.06 days versus 6.3 + 1.0 days, p =
0.001). The length of hospital stays shorter than 4 days
was found in 75.9% of patients in EOF group and
11.1% of those patients in TOF group (p < 0.001). The
overall prevalence of postoperative complication was
19.5% in EOF group and 22.2% in TOF group with no
difference. In this regard, the prevalence of nausea and
vomiting in EOF group was 16.7% and 1.85% and in
TOF group was 20.35% and 1.85%, respectively (p =
0.88).

Discussion

According to our findings, considering early oral
feeding in patients who undergoing intestinal
anastomosis improve clinical consequences of surgery
with respect to preserve glucose and hemoglobin levels
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as well as preventing systolic blood pressure rising. In
fact, regardless of the time of first passage of flatus and
stool, early oral feeding results in favorable outcome in
the patients after intestinal anastomosis. The main
purpose of the immediate starting oral nutrition and
early nutritional support in these patients is to prevent
catabolic effects of disease as well as inhibit disease or
surgery-related damages. Thus, early oral feeding in the
patients can be accompanied with these clinical and
hemodynamic preservations and can support clinical
evidences on beneficial effects of early oral feeding in
patients. According to our results, almost all patients in
EOF group tolerated early oral feeding without major
and serious complications. More interestingly, the time
to first defecation were sooner in the EOF group than
the traditional group. Also, because of more
appropriately controlling hemodynamic status and
setting biochemical stability in EOF group than in TOF
group, the former group needed shorter length of
hospital stay. Our findings were compatible with the
results of early oral feeding in patients have undergone
colorectal anastomosis by Nematihonar et al. (8). They
demonstrated that early feeding in patients with
colorectal anastomosis leads to shorter bowel sounds
auscultation after surgery and shorter time for
resolution of ileus after surgery. Reduction of the first
flatus and feces, shorter overall stay, and greater patient
satisfaction with the treatment process were all
significant. In a meta-analysis by Osland et al. (9) and
review of 15 studies comparing early versus traditional



oral feeding, it was shown a statistically significant
reduction in relative odds of total postoperative
complications in patients receiving EOF. Also, no
effect ofearly feeding was seen with relation to
anastomotic dehiscence, mortality, days to passage of
flatus, first bowel motion, or reduced length of stay;
however, the direction of clinical outcomes
favored early feeding. Similar to our study, Thapa et al.
(10) in 2011 showed that EOF in patient undergoing
major gastrointestinal surgery resulted in early return of
bowel movement, decreased ICU and hospital stay with
a significant reduction in postoperative cost. Bohm et
al. (11) prospectively analyzed patients and showed
60% tolerating EOF on postoperative day 3, 74% on
postoperative day 4, and 88% on postoperative day 5.
Tong et al. (12) reported that 73% of the patients
tolerated EOF without sequelae. Also, comparable to
our finding with respect to shorter hospital stay
following EOF regimen, Tong et al. (12) and Hjort et
al. (13) revealed that the medium hospital stay was 2
days after EOF regimen while it was 8 days after
conventional feeding. Reissman et al. (14) reported that
early feeding did not affect the length of ileus and did
not significantly shorten the length of hospitalization.
In fact, it seems that EOF regimen early after
gastrointestinal surgery is safe, well tolerated, and can
improve postoperative gastrointestinal motility, and
therefore can play an important role in enhanced
recovery and outcome (15). In total, it is now believed
that although EOF regimen might increase the risk for
anastomotic leakage, the pointed complication was not
reported in our study. In fact, some strong evidence are
even available in the strengthening effect of adequate
EOF regimen on intestinal anastomoses without leading
anastomotic complications (16). It has been well
demonstrated that early feeding can reverse the
mucosal atrophy induced by starvation and increases
anastomotic collagen deposition and strength (17-19),
heal surgical wound (20-21), and even improve
patients' sense of well-being (22). In a systematic
review and meta-analysis, Willcutts et al. demonstrated
that early postoperative oral feeding as compared to
traditional (or late) timing is associated with shorter
hospital length of stay and is not associated with an
increase in clinically relevant complications (23). These
results were confirmed by another meta-analysis which
was conducted by Xiaoping Liu, et al. The result of this
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meta-analysis showed that EOF after gastric cancer
surgery seems feasible and safe, even started at the day
of surgery irrespective of the extent of the gastric
resection and the type of surgery (24).

This study revealed results of EOF in patient with small
intestine problems and anastomosis. To our best
knowledge, there is less data about the small intestine
surgeries among different types of abdominal surgeries.
The results may clear up the doubt about controversies
which prevent physicians responsible for postoperative
nutrition, from initiation feeding in immediate period
after surgery. Despite limitations such as, not collecting
data about long term complication and absence of
double-blind trial, the authors believe that the results
would be beneficial in clinical practice.

We suggest further studies at the level of cellular
technology and metabolomics to be conducted to
improve postoperative care.

Finally, it can be concluded that considering EOF
rather than TOF regimen does not lead to anastomotic
leakage or surgery-related complications in patients
undergoing intestinal anastomosis. In fact, the use of
EOF in these patients can reserve hemodynamic status,
prevent systolic blood pressure raise, shorten time of
first passage of stool as well as reduce length of
hospital stay.

Acknowledgment

We appreciate all nurses of surgery ward in Imam
Hossein Medical Centre, Tehran, Iran for their help to
provide the study.

Conflict of interests

The authors declare that they have no conflict of
interest.

References

1.Hajizadeh N, Pourhoseingholi MA, Baghestani AR, Abadi
A, Ghoreshi B. Years of life lost due to gastric cancer is
increased after Bayesian correcting for misclassification in
Iranian population. Gastroenterol Hepatol Bed Bench
2016;9:295-300.

2.Bauer JJ, Gelernt IM, Salky BA, Kreel 1. Is routine postoperative
nasogastric decompression really necessary? Ann Surg 1985;
201:233-6.

3.Jacobs M, Verdeja JC, Goldstein HS. Minimally invasive colon
resection  (laparoscopic colectomy). Surg Laparosc Endosc
1991;1:144-50.

Gastroenterol Hepatol Bed Bench 2019;12(1):25-30



30 Postoperative Oral feeding; early vs traditional protocol

4.Meguid MM, Campos AC, Hammond WG. Nutritional support in
surgical practice: Part II. Am J Surg 1990;159:427-43.

5.Moore FA, Feliciano DV, Andrassy RJ, McArdle AH, Booth FV,
Morgenstein Wagner TB, et al. Early enteral feeding, compared with
parenteral, reduces postoperative septic complications. The results of
a meta-analysis. Ann Surg 1992;216:172-83

6.Mandell SP, Gibran NS. Early Enteral Nutrition for Burn Injury.
Adv Wound Care 2014;3:64-70

7.Vicic VK, Radman M, Kovacic V. Early initiation of enteral
nutrition improves outcomes in burn disease. Asia Pac J Clin Nutr
2013;22:543-7.

8.Nematihonar B, Salimi S, Noorian V, Samsami M. Early Versus
Delayed (Traditional) Postoperative Oral Feeding in Patients
Undergoing Colorectal Anastomosis. Adv Biomed Res 2018;7:30.

9.0sland El, Yunus RM, Khan S, Memon MA. Early versus
traditional postoperative feeding in patients undergoing resectional
gastrointestinal surgery: a meta-analysis. JPEN J Parenter Enteral
Nutr 2011;35:473-87.

10.Thapa PB1, Nagarkoti K, Lama T, Maharjan DK, Tuladhar M.
Early enteral feeding in intestinal anastomosis. J Nepal Health Res
Counc 2011;9:1-5.

11.Bohm B1, Haase O, Hofmann H, Heine G, Junghans T, Miiller
JM. Tolerance of early oral feeding after operations of the lower
gastrointestinal tract. Chirurg 2000;71:955-62.

12.Zhou Tong, Wu Xiao-Ting, Zhou Ye-Jiang, Huang Xiong, Fan
Wei, Li Yue-Chun. Early removing gastrointestinal decompression
and early oral feeding improve patients’ rehabilitation after
colorectostomy. World J Gasteroenterol 2006; 12:2459-63.

13.Hjort Jakobsen D, Sonne E, Basse L. Convalescence after colonic
resection with fast-track versus conventional care. Scand J Surg
2004; 93:24-8.

14.Reissman P, Teoh TA, Cohen SM,Weiss EG, Nogueras JJ,
Wexner SD. Is early oral feeding safe after elective colorectal
surgery? A prospective randomized trial. Ann Surg 1995:22273-7.

Gastroenterol Hepatol Bed Bench 2019;12(1):25-30

15.Lewis JS, Egger M, Sylvester PA, Thomas S. Early enteral
feeding versus nil by mouth after gastrointestinal surgery: systematic
review and meta-analyses of controlled trials. BMJ 2001; 323:773—6.

16.0zerhan IH, Ersoz N, Onguru O, Ozturk M, Kurt B, Cetiner S.
Fascin expression in colorectal carcinomas. Clinics 2010; 65:157-64.

17.Gonc,alves CG, Groth AK, Ferreira M, Matias JE, Coelho JC,
Campos AC. Influence of preoperative feeding on the healing of
colonic anastomoses in malnourished rats. J Parenter Enteral Nutr
2009; 33:83-9.

18.Filiz Al, Sucullu I, Kurt Y, Karakas DO, Gulec B, Akin ML.
Persistent high postoperative carcinoembryonic antigen in colorectal
cancer patients—is it important? Clinics 2009; 64:287-94.

19.Demetriades H, Botsios D, Kazantzidou D, Sakkas L, Tsalis K,
Manos K, et al. Effect of early postoperative enteral feeding on the
healing of colonic anastomosis in rats. Eur Surg Res 1999; 31:57-63.

20.Inan A, Sen M, Surgit O, Ergin M, Bozer M. Effects of the
histamine H2 receptor antagonist famotidine on the healing of colonic
anastomosis in rats. Clinics 2009; 64:567-70.

21.Schilder JM, Hurteau JA, Look KY, Moore DH, Raff G, Stehman
FB, et al. A prospective controlled trial of early postoperative oral
intake following major abdominal gynecologic surgery. Gynecol
Oncol 1997; 67:235-40.

22.Cheatham ML, Chapman WC, Key SP, Sawyers JL. A
metaanalysis of selective versus routine nasogastric decompression
after elective laparotomy. Ann. Surg 1995; 221:469-76.

23.Willcutts KF, Chung MC, Erenberg CL, Finn KL, Schirmer BD,
Byham-Gray LD. Early Oral Feeding as Compared With Traditional
Timing of Oral Feeding After Upper Gastrointestinal Surgery: A
Systematic Review and Meta-analysis. Ann Surg 2016;264:54-63.

24.Liu X, Wang D, Zheng L, Mou T, Liu H, Li G. Is Early Oral
Feeding after Gastric Cancer Surgery Feasible? A Systematic Review
and Meta-Analysis of Randomized Controlled Trials. PLoS One
2014;9.



