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the risk of anastomotic dehiscence, pneumonia, wound in-
fection, rate of nasogastric tube reinsertion, vomiting, or 
mortality.  Conclusions:  Early oral feeding is safe and effec-
tive in patients undergoing elective colorectal surgery.

  © 2013 S. Karger AG, Basel

  Introduction

  Traditionally, the postoperative management of pa-
tients undergoing gastrointestinal (GI) surgery has been 
to keep them ‘nil by mouth’ and provide gastric decom-
pression via a nasogastric tube (NGT) until the postop-
erative ileus resolves and bowel function resumes  [1] . 
This management has been adopted over the years with 
the notion that restriction of oral feeding gives the GI 
tract more time to heal and recover, thus reducing post-
operative complications  [1, 2] . However, clinical trials do 
not support this. There is evidence from a growing num-
ber of randomized clinical trials (RCTs) showing that ear-
ly feeding is safe and effective in patients undergoing elec-
tive GI surgery. Additionally, meta-analyses on this topic 
have concluded that early feeding is tolerable and benefi-
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  Abstract

   Background:  The safety and effectiveness of early oral feed-
ing after colorectal surgery has not been determined. We 
performed a meta-analysis to evaluate surgical outcomes 
following early oral feeding compared with traditional oral 
feeding in patients undergoing elective colorectal surgery. 
 Methods:  MEDLINE, EMBASE, and the Cochrane Central Reg-
ister of Controlled Trials were searched to identify random-
ized clinical trials comparing the outcomes following early 
oral feeding versus traditional oral feeding in patients under-
going elective colorectal surgery. The trials must have re-
ported at least one of the following end points: anastomotic 
dehiscence, pneumonia, wound infection, nasogastric tube 
reinsertion, vomiting, mortality, length of hospital stay, hos-
pital costs, and quality of life.  Results:  Seven trials, which in-
cluded a total of 587 patients, met our inclusion criteria. 
Compared with traditional oral feeding, early oral feeding 
reduced the length of hospital stay (weighted mean differ-
ence –1.58 days; 95% CI –2.77 to –0.39; p = 0.009) and the 
total postoperative complications (relative risk 0.70; 95% CI 
0.50–0.98; p = 0.04). There were no significant differences in 
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cial to the patient  [3–6] . The routes of feeding include oral 
and enteral tubes, but the latter could lead to many com-
plications, including patient discomfort, tube malposi-
tion, aspiration pneumonia, sinusitis, epistaxis, and tube 
occlusion  [7–9] . For example, tube occlusion is a com-
mon complication of enteral feeding tubes, with an inci-
dence as frequent as 23–35%  [10] . Those complications 
may influence postoperative outcomes. However, all pre-
vious meta-analyses have combined studies of oral feed-
ing and tube feeding. Therefore, it was necessary to con-
duct a meta-analysis of RCTs involving oral feeding only. 
Moreover, new RCTs involving early oral feeding (EOF) 
in patients undergoing elective GI surgery have been pub-
lished in recent years. Since most of these trials involved 
colorectal surgery, we performed a meta-analysis to eval-
uate the surgical outcomes following EOF compared with 
traditional oral feeding (TOF) in patients undergoing 
elective colorectal surgery. The present meta-analysis was 
performed in consistency with the recommendations of 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement  [11] .

  Methods

  Literature Search
  RCTs published between January 1966 and March 2013 were 

searched in PubMed, EMBASE, and the Cochrane Central Reg-
ister of Controlled Trials. No language restrictions were applied. 
To ensure that no clinical trials were overlooked, the reference 
lists of identified articles, previous meta-analyses, and review ar-
ticles were manually searched to identify additional studies. Ar-
ticle titles and abstracts were screened, and full texts were re-
viewed independently by 2 reviewers (C.-L.Z. and X.-Z.Y.); dis-
crepancies were resolved by discussion between the reviewers. 
We used the following search strategy for PubMed: ((early OR 
immediate * ) AND (oral OR enteral) AND (feed *  OR nutrition 
OR diet)) AND ((colorect *  OR colo *  OR rect *  OR sigmoid OR 
bowel OR intestin *  OR ‘Colorectal Neoplasms’[Mesh] OR ‘cecal 
neoplasms’[MeSH]) AND (resection OR surgery OR surgical OR 
laparoscop * ) OR (‘laparoscopy’ [MeSH] OR ‘Laparotomy’[Mesh] 
OR ‘Colorectal Surgery’[MeSH] OR ‘Colectomy’[MeSH] OR 
‘Colon/surgery’[MeSH] OR ‘Colonic Diseases/surgery’[Mesh] 
OR ‘Rectal Diseases/surgery’[Mesh] OR ‘Rectum/surgery’ 
[Mesh])) AND (randomized controlled trial[pt] OR random-
ized[tiab] OR placebo[tiab] OR clinical trials as topic[mesh:no 
exp] OR randomly[tiab] OR trial[ti]) NOT (animals[mh] NOT 
humans[mh])).

  Inclusion and Exclusion Criteria
  All published RCTs that compared early and traditional feed-

ing in patients undergoing elective colorectal surgery were consid-
ered. The route of feeding was oral, not tube feeding. We defined 
EOF as any oral caloric intake commencing within 24 h postop-
eratively. TOF was defined as withholding oral intake until passage 

of flatus or bowel movement or more than 24 h postoperatively. 
Studies were required to report at least one of the outcome mea-
sures mentioned below. When more than one version of the same 
study was found, only the most recent version was included. Exclu-
sion criteria included tube feeding, emergency surgery, parenteral 
nutrition, use of immune-enhancing feeding products, fast-track 
programs, including other interventions that might influence 
postoperative outcomes except EOF, inability to identify whether 
feeding was given within 24 h, or no data available for the present 
meta-analysis.

  Data Extraction and Outcomes
  Two reviewers (C.-L.Z. and X.-Z.Y.) independently reviewed 

all eligible studies and extracted data; discrepancies were resolved 
through discussion between the reviewers and through reference 
to the original articles. We attempted to contact the study authors 
for additional information when necessary. Extracted information 
from each eligible study included: (1) study information including 
the name of the first author, year of publication, and number of 
patients in each group; (2) patient information including age, gen-
der, and type of surgery, and (3) EOF protocol and outcome mea-
sures.

  Primary outcome measures included: (1) length of postopera-
tive hospital stay (defined as the number of days in the hospital 
after surgery until discharge); (2) total postoperative complica-
tions (defined as any complication reported within the postopera-
tive period, excluding mortality and nausea/vomiting); (3) anasto-
motic dehiscence; (4) pneumonia, and (5) wound infection.

  Secondary outcome measures included: (1) vomiting, (2) NGT 
reinsertion; (3) mortality within 30 days postoperatively; (4) hos-
pital costs, and (5) quality of life. All outcomes assessed were clin-
ically relevant in the context of colorectal surgery.

  Assessment of Methodological Quality
  Two authors (C.-L.Z. and X.-Z.Y.) independently evaluated the 

quality of the methodology of each study using the Jadad scoring 
system, which assesses descriptions of randomization, blinding, 
and withdrawals or dropouts  [12] . The quality scale ranges from 0 
to 5, with a low-quality report receiving a score of 2 or less and a 
high-quality report receiving a score of 3 or more. Disagreement 
was resolved through consensus and discussion.

  Statistical Analysis
  Meta-analyses were performed using relative risk (RR) for di-

chotomous outcomes and weighted mean difference (WMD) for 
continuous outcome measures. Pooled estimates were presented 
with 95% CI. The presence and amount of heterogeneity were as-
sessed with a Q test and the I 2  index, and p < 0.1 was considered 
statistically significant  [13, 14] . A random effects model was used 
for pooling when there was evidence of heterogeneity; otherwise, 
a fixed effects model was used. Funnel plots were created to deter-
mine the presence of publication bias, and the asymmetry of each 
funnel plot was evaluated with the Egger weighted linear regres-
sion test, with p < 0.1 considered statistically significant  [15] . For 
all other comparisons, statistical significance was defined by p < 
0.05, and all tests were 2-sided. Data analysis was performed with 
Review Manager software version 5.1 from the Cochrane Collabo-
ration and STATA version 12.0 (StataCorp, College Station, Tex., 
USA). Some outcomes were not analyzed but are presented in a 
descriptive way.
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  Results

  Of 668 potentially relevant studies identified in the ini-
tial literature search, 7 studies with a total of 587 patients 
were included in the meta-analysis ( fig. 1 )  [16–22] .

   Table 1  describes the characteristics and methodolog-
ical quality (Jadad scores) of trials included in the meta-
analysis. None of the included studies achieved a modi-
fied Jadad score greater than 3 (range 1–3, mean 2.3). 
Four studies described the method of randomization and 

889 Articles identified
 170 PubMed
 146 Cochrane Library
 573 EMBASE

221 Excluded (duplicate studies)

652 Excluded:
 629 Not relevant
   15 Fast track or multi-interventions
     3 Enteral vs. parenteral nutrition
     1 Feeding given with immunonutrition
     1 Not early feeding (>24 h postoperatively)
     2 Tube feeding
     1 Abstract only

668 Potentially relevant articles
identified for title abstract review

16 Identified for full-text review

7 Trials included in the meta-analysis

9 Excluded:
 4 Not early feeding or inability to identify
 2 Late removals of NGT in the control group
 3 Contains small bowel resection

  Fig. 1.  Selection process for studies includ-
ed in the meta-analysis. 

  Table 1.  Characteristics of randomized clinical trials of EOF after GI surgery included in the meta-analysis

 Source  Patients, n  Mean age (range), years  Male sex, %  Type of surgery  Jadad scores 

 EOF  TOF  EOF  TOF  EOF  TOF  R  B  W/D  T 

 Dag et al. [22]  99  100 62 (35   –   85) 61 (17   –   89)  53  61  AR, LA, LH, RH, SC, SR, TC, VLA. All LT  2  0  1  3 
 da Fonseca et al. [21]  24 26  57.4 (16.3)  51.7 (13.3)  33.3  38.4  LH, RH, TC, TTC. LT and LS  2  0  1  3 
 Lobato Dias Consoli

  et al. [20] 
 
  15 14 

 
  54.5 (35   –   75) 

 
  47.4 (21   –   79) 

 
  27 

 
  36 

 
  LH, RH, SR, TC, TTC. LT and LS 

 
  1 

 
  0 

 
  0 

 
  1 

 El Nakeeb et al. [19]  60 60  52.3 (21   –   70)  56.3 (25   –   69)  65  42  CC, LA, LH, RH. All LT  2  0  1  3 
 Lucha et al. [18]  26 25 51 (22   –   74) 51 (22   –   74)  65  65  APR, CC, LA, LH, PC, RH, SC, TTC. All LT  1  0  1  2 
 Stewart et al. [17]  40 40 58 (25   –   89) 59 (17   –   88)  47.5  45  AR, ICR, LH, RH, SC. All LT  2  0  1  3 
 Hartsell et al. [16]  29 29 66 (22   –   82) 68 (40   –   83)  NR  NR  APR, CC, ICR, RCC, TPC. All LT  1  0  0  1 

 NR = Not reported; R = randomization; B = blinding; W/D = withdrawals/dropouts; T = total; AR = anterior resection; APR = abdominoperineal resec-
tion; CC = closure of colostomy; ICR = ileocolic resection; LA = low anterior resection; LH = left hemicolectomy; PC = proctectomy; RCC = resection with 
colocolostomy; RH = right hemicolectomy; SC = subtotal colectomy; SR = sigmoid resection; TC = transverse colectomy; TPC = total proctocolectomy;
TTC = total colectomy; VLA = very low anterior resection; LT = laparotomy; LS = laparoscopy. 
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reported withdrawals. None of the included studies used 
blinding for the observers or patients.  Table 2  describes 
the early feeding protocol and outcomes of the included 
studies.

  Primary Outcome Measures
  Length of hospital stay was assessed in all included 

studies. Two of the studies did not report the mean or SD 
for this outcome; authors were contacted for additional 
information but did not respond  [18, 20] . Thus, the anal-
ysis for length of hospital stay was based on 5 trials. Length 
of hospital stay was significantly reduced for the EOF 
group (WMD –1.58 days; 95% CI –2.77 to –0.39 days;
p = 0.009, from a random effects model), with some evi-
dence of heterogeneity between trials (χ 2  = 18.37, p = 
0.001, I 2  = 78%) ( fig. 2 ).

  Anastomotic dehiscence was assessed in 6 studies. 
EOF did not reduce or increase the risk of anastomotic 
dehiscence compared with TOF (RR 0.47; 95% CI 0.19–
1.15; p = 0.1, from a fixed effects model), with no hetero-
geneity between trials (χ 2  = 3.67, p = 0.6, I 2  = 0%).

  Pneumonia was assessed in 6 studies. EOF did not re-
duce or increase the risk of pneumonia compared with 
TOF (RR 0.71; 95% CI 0.31–1.59; p = 0.4, from a fixed ef-
fects model), with no heterogeneity between trials (χ 2  = 
3.53, p = 0.62, I 2  = 0%).

  Wound infection was assessed in 4 studies. EOF did 
not reduce or increase the risk of wound infection com-
pared with TOF (RR 0.69; 95% CI 0.34–1.37; p = 0.29, 
from a fixed effects model), with no heterogeneity be-
tween trials (χ 2  = 2.15, p = 0.54, I 2  = 0%).

  The analysis for total postoperative complications was 
based on 7 trials. EOF significantly reduced the risk of 
total postoperative complications compared with TOF 
(RR 0.70; 95% CI 0.50–0.98; p = 0.04, from a fixed effects 
model), with no heterogeneity between trials (χ 2  = 2.07,
p = 0.91, I 2  = 0%) ( fig. 3 ).

  Secondary Outcome Measures
  Vomiting was assessed in 4 studies. EOF did not in-

crease the risk of vomiting compared with TOF (RR 1.08; 
95% CI 0.77–1.53; p = 0.65), with little heterogeneity be-
tween trials (χ 2  = 4.62, p = 0.20, I 2  = 35%).

  Table 2.   Early feeding protocol and primary outcomes of the included studies

 Source  EOF   protocol  Outcomes 

 Dag et al. [22]  Fluid diet 12 h after the operation, gradually 
increased to a solid diet as tolerated 

 Length of hospital stay, complications such as wound 
infection 

 da Fonseca et al. [21]  Received an oral liquid diet (approximately 
500 cm 3 ) on POD 1, and regular diet within the 
next 24 h, as tolerated and at their discretion 

 Length of hospital stay, time to first flatus and 
defecation, complications such as anastomotic leak, 
wound infection, pulmonary; mortality rate 

 Lobato Dias Consoli et al. 
[20] 

  500 ml of restricted fluid were received on 
POD 1, and a free diet was received 
immediately thereafter if no nausea or 
vomiting was observed 

 Length of hospital stay, time to first passage of flatus, 
anastomotic leak, costs 

 El Nakeeb et al. [19]  Began fluids on POD 1 and advanced to a 
regular diet within the next 24   –   48 h as 
tolerated 

 Length of hospital stay, time to passage of first flatus, 
wound complication, anastomotic leakage, pulmonary 
infection 

 Lucha et al. [18]  A regular diet was given after bowel rest for 8 h 
after completion of surgery 

 Length of hospital stay, pneumonia, anastomotic 
leakage, costs 

 Stewart et al. [17]  Free fluids from 4 h after the operation and 
progressed to a solid diet from POD 1 at their 
own discretion 

 Tube reinsertion, vomiting, various complications 
reported, time to first passage of flatus 

 Hartsell et al. [16]  Began a full liquid diet on POD 1  Nausea, vomiting, complications, infection, length of 
hospital stay 

  POD = Postoperative day. 
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  NGT reinsertion was assessed in 5 studies. EOF did 
not increase the rate of NGT reinsertion compared with 
TOF (RR 1.31; 95% CI 0.78–2.21; p = 0.30), with no het-
erogeneity between trials (χ 2  = 0.83, p = 0.93, I 2  = 0%).

  Mortality was assessed in 4 studies. EOF did not re-
duce or increase the risk of mortality compared with 
TOF (RR 0.61; 95% CI 0.15–2.50; p = 0.5), with no het-
erogeneity between trials (χ 2  = 1.50, p = 0.68, I 2  = 0%) 
( fig. 4 ).

  Only 1 study assessed the financial impact of EOF and 
showed that hospital costs were similar between groups, 
with only USD 72 of savings in the EOF group  [20] .

  None of the included studies assessed quality of life.

  Publication Bias
  We used the Egger weighted linear regression test to 

examine the asymmetry of funnel plots for all 8 meta-
analysis outcomes  [15] . There was no clear evidence of 
asymmetry in any of these plots (length of hospital stay, 
p = 0.21; anastomotic dehiscence, p = 0.40; pneumonia,
p = 0.28; wound infection, p = 0.32; total postoperative 
complications, p = 0.83; vomiting, p = 0.28; NGT reinser-
tion, p = 0.59, and mortality, p = 0.29).

  Discussion

  The present meta-analysis showed that EOF was asso-
ciated with a significant reduction in length of hospital 
stay and total postoperative complications compared 
with TOF in patients undergoing elective colorectal sur-
gery. There were no significant differences in the risk of 

anastomotic dehiscence, pneumonia, wound infection, 
rate of NGT reinsertion, vomiting, or mortality.

  EOF is one of several elements in fast-track surgery 
that can enhance recovery after colorectal resection  [23, 
24] , and the evidence is mainly based on two meta-anal-
yses  [3, 4]  (the latter study is essentially an updated meta-
analysis of the earlier one). However, this evidence is in-
adequate. Firstly, both meta-analyses included many 
studies in which all or some patients had undergone
other GI surgeries rather than colorectal surgery, e.g. up-
per GI surgery  [25]  and small bowel resection  [26, 27] . 
Secondly, studies of oral feeding and tube feeding were 
combined in these meta-analyses. Fast-track colorectal 
surgery indicates early NGT removal, EOF, and early mo-
bilization, rather than early tube feeding  [23, 24] . Enteral 
routes of feeding like nasojejunal tubes or nasoduodenal 
tubes may lead to discomfort or inconvenience to pa-
tients. In addition, tube feeding may cause complications, 
such as tube malposition, aspiration pneumonia, sinus-
itis, epistaxis, tube occlusion  [7–9] , and even bowel ne-
crosis  [28] , and it may influence postoperative outcomes. 
Furthermore, combining studies of oral feeding with 
studies of tube feeding may increase the heterogeneity be-
tween trials. Thirdly, the inclusion criteria of those two 
meta-analyses were not stringent. For example, both of 
the two meta-analyses included the study by Ortiz et al. 
 [29] , which compared not only EOF with TOF but also 
early versus late removal of NGT after colorectal surgery.

  It has been reported that systematic use of NGT or 
fasting is still common in postoperative management of 
colorectal surgery  [30, 31] . This is the first meta-analysis 
to evaluate surgical outcomes following EOF compared 

–4 –2 0 2 4
Favors TOFFavors EOF

  Fig. 2.  EOF versus TOF for length of hospital stay (days).
 

 Study
or subgroup 

 Early  Traditional Weight
 % 

 Mean difference
IV, random (95% CI) 

 Year  Mean difference
IV, random, 95% CI 

 mean  SD total  mean  SD total

 Hartsell et al. [16]  7.2  3.3 29 8.1  2.3 29 20.4  –0.90 (–2.36 to 0.56)  1997 
 Stewart et al. [17]  9.36  4.11 40  10.08  2.55 40 20.1  –0.72 (–2.22 to 0.78)  1998 
 El Nakeeb et al. [19]  6.2  0.2 60 6.9  0.5 60 29.6  –0.70 (–0.84 to –0.56)  2009 
 da Fonseca et al. [21]  4  3.7 24 7.6  8.1 26 8.5  –3.60 (–7.05 to –0.15)  2011 
 Dag et al. [22]  5.55  2.35 99 9  6.5  100 21.4  –3.45 (–4.81 to –2.09)  2011 
 Subtotal (95% CI)  252  255  100.0  –1.58 (–2.77 to –0.39) 
 Heterogeneity: τ 2  = 1.24; χ 2  = 18.37, d.f. = 4 (p = 0.001); I 2  = 78% 
 Test for overall effect: Z = 2.61 (p = 0.009) 
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with TOF in patients undergoing elective colorectal sur-
gery. Our results eliminate concerns long held by many 
surgeons that EOF may increase the incidence of anasto-
motic dehiscence and vomiting, and they provide support 
for surgeons to commence EOF after colorectal surgery. 

The present study followed the recommendations of the 
PRISMA statement and was strengthened by the strin-
gent inclusion criteria, rigorous search strategy, and 
avoidance of language limitation. In addition, this meta-
analysis was based on 7 randomized controlled trials, and 

  Fig. 3.  EOF versus TOF for postoperative complications.
 

 Study
or subgroup 

 Early   Traditional Weight
 % 

 Risk ratio
M-H, fixed (95% CI) 

 Year  Risk ratio
M-H, fixed, 95% CI 

 events total  eve nts total 

  Anastomotic dehiscence  
 Hartsell et al. [16]  0 29 1 29 10.1  0.33 (0.01–7.86)  1997 
 Stewart et al. [17]  1 40 0 40 3.4  3.00 (0.13–71.51)  1998 
 Lucha et al. [18]  1 26 0 25 3.4  2.89 (0.12–67.75)  2005 
 El Nakeeb et al. [19]  1 60 2 60 13.5  0.50 (0.05–5.37)  2009 
 da Fonseca et al. [21]  0 24 4 26 29.2  0.12 (0.01–2.12)  2011 
 Dag et al. [22]  2 99 6  100 40.3  0.34 (0.07–1.63)  2011 
 Subtotal (95% CI)  278  280  100.0  0.47 (0.19–1.15) 
 Total events  5  13 
 Heterogeneity: χ 2  = 3.67, d.f. = 5 (p = 0.60); I 2  = 0% 
 Test for overall effect: Z = 1.65 (p = 0.10) 

  Pneumonia  
 Hartsell et al. [16]  1 29 0 29 3.7  3.00 (0.13–70.74)  1997 
 Stewart et al. [17]  1 40 1 40 7.4  1.00 (0.06–15.44)  1998 
 Lucha et al. [18]  0 26 1 25 11.3  0.32 (0.01–7.53)  2005 
 El Nakeeb et al. [19]  2 60 7 60 51.8  0.29 (0.06–1.32)  2009 
 Dag et al. [22]  3  100 3  100 22.2  1.00 (0.21–4.84)  2011 
 da Fonseca et al. [21]  1 24 0 60 3.6  3.24 (0.14–75.91)  2011 
 Subtotal (95% CI)  279  280  100.0  0.71 (0.31–1.59) 
 Total events  8  12 
 Heterogeneity: χ 2  = 3.53, d.f. = 5 (p = 0.62); I 2  = 0% 
 Test for overall effect: Z = 0.84 (p = 0.40) 

  Wound infection  
 Stewart et al. [17] 0 40 4 40 24.5  0.11 (0.01–2.00)  1998 
 El Nakeeb et al. [19] 5 60 5 60 27.2  1.00 (0.31–3.28)  2009 
 Dag et al. [22] 5 99 7  100 37.9  0.72 (0.24–2.20)  2011 
 da Fonseca et al. [21] 2 24 2 26 10.4  1.08 (0.17–7.10)  2011 
 Subtotal (95% CI)  223  226  100.0  0.69 (0.34–1.37) 
 Total events  12  18 
 Heterogeneity: χ 2  = 2.15, d.f. = 3 (p = 0.54); I 2  = 0% 
 Test for overall effect: Z = 1.07 (p = 0.29) 

 Total complications 
 Hartsell et al. [16] 1 29 1 29 1.5  1.00 (0.07–15.24)  1997 
 Stewart et al. [17]  10 40  12 40 18.3  0.83 (0.41–1.70)  1998 
 Lucha et al. [18] 1 26 1 25 1.6  0.96 (0.06–14.55)  2005 
 El Nakeeb et al. [19]  14 60  22 60 33.5  0.64 (0.36–1.12)  2009 
 Lobato Dias Consoli et al. [20] 4 15 5 14 7.9  0.75 (0.25–2.23)  2010 
 Dag et al. [22]  12 99  14  100 21.2  0.87 (0.42–1.78)  2011 
 da Fonseca et al. [21] 4 24  11 26 16.1  0.39 (0.14–1.07)  2011 
 Subtotal (95% CI)  293  294  100.0  0.70 (0.50–0.98) 
 Total events  46  66 
 Heterogeneity: χ 2  = 2.07, d.f. = 6 (p = 0.91); I 2  = 0% 
 Test for overall effect: Z = 2.11 (p = 0.04) 

0.001 0.1 1 10 1,000
Favors TOFFavors EOF
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5 of these trials (449 patients) were published after 2005. 
In view of the surgical and anesthetic practices that have 
changed over recent years, the results of the present study 
will be more representative than the previous meta-anal-
yses for current colorectal surgery.

  There were several limitations to the present meta-
analysis. First, 3 of 7 included studies were unclear in ran-
domization sequence generations and, hence, selection 
bias or confounding might be present. In addition, none 
of the included studies used blinding for the observers or 
patients. For feeding protocols, however, they could not 
lend themselves to double (observers and patients) or sin-
gle (patients only) blinding, as both would have detected 
the introduction of food. Second, high statistical hetero-
geneity was identified in the length of hospital stay. Dif-
ferences in discharge criteria between the included trials 
may explain this heterogeneity. Third, the included stud-

ies did not adequately evaluate hospital costs and quality 
of life after surgery, which are important outcomes for 
patients undergoing elective colorectal surgery. Finally, 
because only studies of EOF were included in this meta-
analysis, our findings may not necessarily be generalized 
to patients with early postoperative tube feeding.

  Conclusions

  EOF after elective colorectal resection was beneficial 
and safe in enhancing recovery. EOF was associated with 
a lower incidence of postoperative complications and a 
reduction in length of hospital stay. Additional random-
ized controlled trials of EOF with long-term follow-up 
are necessary to assess hospital costs and quality of life in 
patients undergoing elective colorectal surgery.

0.01 0.1 1 10 100
Favors TOFFavors EOF

  Fig. 4.  EOF versus TOF for vomiting, NGT reinsertion, and mortality.
 

 Study
or subgroup 

  Early  Traditional Weight
 % 

 Risk ratio
M-H, fixed (95% CI) 

 Year  Risk ratio
M-H, fixed, 95% CI 

 events  t otal  events  total 

  Vomiting  
 Hartsell et al. [16]  14 29  10 29 22.9  1.40 (0.75–2.62)  1997 
 Stewart et al. [17]  14 40  14 40 32.1  1.00 (0.55–1.82)  1998 
 El Nakeeb et al. [19]  15 60  10 60 22.9  1.50 (0.73–3.07)  2009 
 da Fonseca et al. [21] 4 24  10 26 22.0  0.43 (0.16–1.20)  2011 
 Subtotal (95% CI)  153  155  100.0  1.08 (0.77–1.53) 
 Total events  47  44 
 Heterogeneity: χ 2  = 4.62, d.f. = 3 (p = 0.20); I 2  = 35% 
 Test for overall effect: Z = 1.45 (p = 0.65) 

  NGT reinsertion  
 Hartsell et al. [16] 8 29 5 29 22.7  1.60 (0.59–   4.31)  1997 
 Stewart et al. [17] 4 40 3 40 13.6  1.33 (0.32–5.58)  1998 
 Lucha et al. [18] 5 26 3 25 13.9  1.60 (0.43–6.01)  2005 
 El Nakeeb et al. [19] 4 60 5 60 22.7  0.80 (0.23–2.83)  2009 
 Dag et al. [22] 8 99 6  100 27.1  1.35 (0.48–3.74)  2011 
 Subtotal (95% CI)  254  254  100.0  1.31 (0.78–2.21) 
 Total events  29  22 
 Heterogeneity: χ 2  = 0.83, d.f. = 4 (p = 0.93); I 2  = 0% 
 Test for overall effect: Z = 1.03 (p = 0.30) 

  Mortality  
 Hartsell et al. [16]  0 29  1 29 30.1  0.33 (0.01–7.86)  1997 
 Stewart et al. [17]  0 40  1 40 30.1  0.33 (0.01–7.95)  1998 
 El Nakeeb et al. [19]  0 60  1 60 30.1  0.33 (0.01–8.02)  2009 
 da Fonseca et al. [21]  1 24  0 26 9.7  3.24 (0.14–75.91)  2011 
 Subtotal (95% CI)  153  155  100.0  0.61 (0.15–2.50) 
 Total events  1  3 
 Heterogeneity: χ 2  = 1.50, d.f. = 3 (p = 0.68); I 2  = 0% 
 Test for overall effect: Z = 0.68 (p = 0.50) 
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