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Abstract: Fast track (FT) procedure has proposed to accelerate recovery, reduce morbidity and shorten hospital 
stay. The aim of this review was to compare the safety and effectiveness of the FT procedure with that of conven-
tional care in laparoscopic colorectal resection. A systematic literature search for relevant articles was conducted in 
PUBMED, EMBASE and Cochrane Library digital databases. The main endpoints were the duration of postoperative 
hospital stay, time to first flatus, time of first bowel movement, postoperative complication rate, readmission rate, 
and mortality. A total of 1317 patients from 10 studies (5 RCTs and 5 CCTs) were included. Compared with the con-
ventional care, FT procedure reduced the postoperative hospital stay (weighted mean difference [WMD] -0.65; 95% 
CI: -0.76, -0.53), time to first flatus (WMD: -1.91; 95% CI: -3.31, -0.5), time to first bowel movement (WMD: -0.70; 
95% CI: -0.85, -0.55), and total postoperative complication rate (RR=0.73; 95% CI: 0.60, 0.88), but there was no 
significant difference in the readmission rate (RR=0.66; 95% CI, 0.42, 1.05) and mortality (RR=1.53; 95% CI, 0.42, 
5.66). FT procedure for laparoscopic colorectal resection is safe and efficacious. Nevertheless, more international 
multicenter prospective large sample RCTs are needed to determine the advantages of this approach.
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Introduction

Colorectal cancer (CRC) is among the most 
common malignant disease in the western 
world, whereas cancers of the upper gastroin-
testinal tract and liver are more predominant in 
the East. Moreover, many Asian countries have 
experienced a two to four fold increase in the 
frequency of CRC during the past few decades 
[1, 2]. For people with localized cancer, the pre-
ferred treatment is complete surgical removal 
with adequate margins, with the attempt of 
achieving a cure.

Over the past 20 years, laparoscopic surgery 
and FT procedure are the most important 
developments in abdominal surgery. FT proce-
dure combines a number of elements aimed at 
enhancing recovery and reducing the profound 
stress response after surgery [3]. Moreover, 
both of them have been reported to be safe 
and effective, and to result in a shorter hospital 

stay with earlier recovery of gastrointestinal 
function [4-7] and lower morbidity than open 
colorectal surgery and standard care [8-10]. 
Hence, we assume that combining FT proce-
dure and laparoscopy could result in the fastest 
postoperative recovery. Here, we performed a 
meta-analysis to evaluate the effects of FT in 
patients undergoing laparoscopic colorectal 
cancer surgery.

Methods

Data sources and search strategy

We searched PUBMED, EMBASE and Cochrane 
Library digital databases for all relevant arti-
cles. The search was performed in each data-
base from time of inception until June, 2014 by 
two independent investigators. The medical 
subject headings (MeSH) and keywords collect-
ed for individually and in combination were as 
follows: “laparoscopic surgery” “open surgery” 
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and “fast track” or “enhanced recovery” and 
“colorectal”. No language restrictions were 
imposed. The reference lists in all identified 
articles were checked for further relevant 
articles.

Eligibility criteria and study selection

Studies considered in this meta-analysis met 
all the following inclusion criteria: (1) Studies 
comparing FT procedure with conventional peri-
operative care in patients undergoing laparo-
scopic colorectal cancer surgery. (2) Studies 
that provided information on at least one of the 
outcome measures. (3) Studies with a detail 
description of the FT procedure. For the articles 
with the same population resources or overlap-
ping data sets, the paper which included the 
largest population or contained more useful 
information was included. Two authors inde-
pendently evaluated all records by title and 
abstract and subsequently retrieved and 
assessed, in detail, the full text of any poten-
tially relevant articles using the above eligibility 
criteria. Differences were solved by discussion 
to achieve consensus, and confirmed by anoth-
er author. Studies were also excluded which 
were not full text or non-comparative studies or 
open operations, not by laparoscopic surgery.

Data extraction

Two reviewers independently assessed articles 
for inclusion, extracted data, and assessed 
quality. Any disagreement was presented to a 

third author and resolved by discussion among 
the investigators. The general information 
extracted included the duration of the postop-
erative hospital stay, time to first flatus, time of 
first bowel movement, total postoperative com-
plication rate, readmission rate, and 30-day 
postoperative mortality rate. The RCTs were 
evaluated using the Jadad composite scale. 
High-quality trials were those that scored ≥3 of 
a maximum possible score of 5. The controlled 
clinical trials were evaluated using the New- 
castle-Ottawa Scale. High quality trials were 
those that scored ≥7 of a maximum possible 
score of 9. Moderate-quality trials scored ≥5.

Statistical analysis

The statistical analysis was performed by Stata 
13.0. Meta-analyses were performed by using 
relative risk (RR) for dichotomous outcomes 
and weighted mean difference (WMD) for con-
tinuous outcomes. Pooled estimates were pre-
sented with 95% CIs. The presence and amount 
of heterogeneity were assessed with Q test and 
I2 index, and P<0.1 was considered statistically 
significant. A random-effects model was used 
for pooling when there was evidence of hetero-
geneity; otherwise, a fixed-effects model was 
used. Funnel plots were created to determine 
the presence of publication bias, and asymme-
try of each funnel plot was evaluated with Egger 
weighted linear regression test. For all other 
comparisons, statistical significance was de- 
fined by P<0.05, and all tests were 2-sided.

Results

Literatures

The meta-analysis was organized based on 
PRISMA statement (PRISMA Checklist) [11]. A 
total of 1013 literatures were obtained from 
electronic databases after duplicates removal. 
After reviewing the titles and abstracts, 957 
articles were excluded due to no relevance, 
reviews, and animal experiments or not about 
cancer. Subsequently, the left 25 publications 
were further evaluated for eligibility. Fifteen lit-
eratures were removed because of no raw data 
or the same population. Finally, five RCTs [12-
16] and five CCTs [17-21] were considered eli-
gible for the meta-analysis. The detailed flow 
chart of study selection was shown in Figure 1. 
And the detail of each included study was  
listed in Table 1. Totally, there were 1317 
patients included (696 in FT group vs. 624 in 

Figure 1. Flow chart depicts the selection of eligible 
studies.
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Table 1. Characteristics of eligible studies

Study Year Region Type FT  
patients

CC  
patients

Follow 
duration

Median age Gender (male/
female) ASA

FT CC FT CC FT (I/II, 
III/IV)

CC (I/II, 
III/IV)

Lee [12] 2011 Korea RCT 46 54 1 mouth 61.9±11.2 60.6±10.0 26/20 30/24 43 2 51 3

Vlug [13] 2011 Netherlands RCT 100 109 30 days 66±8.6 68±8.6 53/47 68/41 82 21 87 22

Q. Wang [14] 2012 China RCT 40 38 >1 month 71 (65-81) 72 (65-82) 22/18 20/18 NA NA NA NA

G. Wang [15] 2012 China RCT 40 40 30 days 55.7±17.3 56.1±114.6 27/13 26/14 33 7 36 4

Feng [16] 2014 China RCT 57 59 4 weeks 54.0±12.0 56.3±11.5 36/21 40/19 57 0 59 0

Esteban [17] 2014 Spain CCT 100 56 30 days 68.04±9.9 64.8±14 70/80 28/28 99 49 44 11

Gouvas [18] 2012 Greece CCT 42 33 1 mouth 64 (31-83) 68 (34-85) 22/20 11/22 37 5 29 4

Poon [19] 2010 Hong Kong CCT 96 84 NA 72 (31-94) 72 (46-92) 51/45 50/34 83 13 68 16

Vassiliki [20] 2009 USA CCT 82 115 NA 68.2±13.4 69.3±11.9 36/46 60/55 56 26 76 39

Huibers [21] 2012 Netherlands CCT 43 33 NA 66 (36-79) 64 (27-88) 27/16 22/11 33 10 26 7
FT: fast; CC: conventional care; RCT: tandomized trails; CCT: clinical controlled trails.

Table 2. Fast-track elements

Study Type
Preoperative Postoperative

Total
A B C D E F G H I J K L M N O P Q

Lee [12] RCT √ √ √ √ √ √ √ 7
Vlug [13] RCT √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 16
Q. Wang [14] RCT √ √ √ √ √ √ √ √ √ √ 10
G. Wang [15] RCT √ √ √ √ √ √ √ √ √ √ 10
Feng [16] RCT √ √ √ √ √ √ √ √ √ 9
Esteban [17] CCT √ √ √ √ √ √ √ √ √ √ √ √ √ 13
Gouvas [18] CCT √ √ √ √ √ √ √ √ √ 9
Poon [19] CCT √ √ √ √ √ √ √ √ 8
Vassiliki [20] CCT √ √ √ √ √ √ 6
Huibers [21] CCT √ √ √ √ √ √ √ √ √ √ √ √ √ √ 14
RCT: randomized controlled trails; CCT: clinical controlled trails. A: patients education. B: preoperative feeding. C: No bowel 
preparation. D: No premedication. E: fluid restriction. F: O2 concentration during operation. G: prevention of hypothermia dur-
ing surgery. H: epidural analgesia. I: wound infiltration with local analgesia. J: minimally invasive. K: No routine use of NG tube. 
L: No routine use of drains. M: early mobilization. N: enforced early postoperative oral feeding. O: No morphine use. P: standard 
laxatives. Q: early remove bladder catheter.

Table 3. Jadad score of RCTS

Reference Randomization Blinding Withdraw 
and dropout

Jadad’s 
score Quality

Lee [12] 2 0 1 3 High
Vlug [13] 2 1 1 4 High
Q. Wang [14] 2 0 1 3 High
G. Wang [15] 2 0 1 3 High
Feng [16] 2 1 1 4 High
RCT: randomized controlled trails. Randomization: randomization was described 
with appropriate method: 2 score, randomization was described without appropri-
ate method: 1 score, no randomization: 0 score. Blinding: blinding was performed 
on all doctors and patients: 2 score, Blinding was partially performed on doctors 
and patients: 1 score, no blinding: 0 score; Withdraw and dropout: the reason of 
withdraw and dropout was described: 1 score, the reason of withdraw and drop-
out was not described: 0 score. Quality: High-quality trials should score ≥3.

conventional care group). And the FT elements 
were showed in Table 2. The Jadad score of 5 

RCTS and the Newcastle-
Ottawa Scale score of 5 CCTS 
were also evaluated (Tables 3, 
4).

Outcome measure

Postoperative hospital stay

Ten studies [12-21] included, 
postoperative hospital stay 
was significantly shorter in FT 
group than conventional group 
(WMD: -1.91; 95% CI: -3.31, 
-0.5); with some evidence of 
heterogeneity between trials 
(I2=86.8%, P<0.01) (Figure 2). 

In subgroup analysis, there was also significant 
difference between RCTs and CCTs.
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Gut function

Time to first flatus was reported in 5 studies 
[12, 14-16, 18], the time was significantly 
reduced in FT group (WMD: -1.91; 95% CI: 
-3.31, -0.5), with some evidence of heterogene-
ity between trials (I2=98.1%, P<0.01) (Figure 3). 
Then time to first bowel movement was report-
ed in 7 trials [12, 14-17, 20, 21], and the period 
was also significantly shortened in FT group 
(WMD: -0.70; 95% CI: -0.85, -0.55), with some 
evidence of heterogeneity between trials 

(I2=74.8%, P<0.01) (Figure 4). However, in sub-
group analysis, there was no significant differ-
ence between groups.

Postoperative complication rate

Postoperative complication was reported in all 
studies [12-21]. There was a significant lower 
complication in FT group (RR=0.73; 95% CI, 
0.60, 0.88), with no heterogeneity (I2=13.8%, 
P=0.32) (Figure 5). In subgroup analysis, there 
was also significant difference between RCTs 
and CCTs.

Figure 2. Forest plot for postoperative hospital stay.

Table 4. Newcastle-Ottawa Scale score of CCTS

Study
Selection Comparability Outcome

Total Quality
REC SNEC AE DO SC AF AO FU FUO

Esteban [23] 1 0 1 1 0 0 1 1 1 6 Moderate
Gouvas [21] 1 0 1 1 0 0 1 1 1 6 Moderate
Poon [22] 1 1 1 1 0 0 1 0 1 6 Moderate
Vassilikj [24] 1 1 1 1 0 0 1 0 1 6 Moderate
Huibers [25] 1 1 1 1 0 0 1 0 1 6 Moderate
REC: representativeness of the exposed cohort; SNEC: selecayion of the non-exposed cohort; AE: ascertainment; DO: demon-
stration that outcome of interest was not present as start of study controls for age, sex; AF: study controls for any additional 
factors; AO: assessment of outcome; FU: follow-up long enough for outcomes to occur, FUO: adequacy of follow-up of cohorts.
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Figure 3. Forest plot for time to first passage of flatus.

Figure 4. Forest plot for time to first passage of stool.

Readmission rate

Readmission rates were reported in 9 studies 
[13-21]. There was no significant difference in 
readmission rates between the two groups 
(RR=0.66; 95% CI, 0.42, 1.05), with no hetero-
geneity between trials (I2=0%, P=0.98). In sub-

group analysis, there was no significant differ-
ence between RCTs and CCTs.

Postoperative mortality

Mortality was reported in 8 studies [13-17, 
19-21]. There was no significant difference in 
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mortality between the two groups (RR=1.53; 
95% CI, 0.42, 5.66), with no heterogeneity 
between trials (I2=0%, P=0.94). However, sub-
group analysis of RCTs and CCTs did not show a 
significant difference between the two groups.

Discussion

Summary

Standard colorectal resection is usually associ-
ated with a complication rate of 20-30% and a 
postoperative hospital stay of 8-12 days. 
Recently, perioperative care has been improved 
with newer anaesthetic and analgesic tech-
niques, development of minimally invasive sur-
gery, and drugs to reduce surgical stress. Both 
the laparoscopic technique and FT procedure 
are able to enhance recovery and shorten the 
postoperative hospital stay. Thus, we conduct-
ed the present study to provide evidence in 
support of this theory. Our results showed that 
FT procedure with laparoscopic colorectal sur-
gery was linked with a significant reduced in 
postoperative hospital stay, time to first flatus 

and first bowel movement in comparison with 
conventional perioperative care. And, there 
were no significant differences in readmission 
rates, and mortality between two groups.

Previous research 

Previous studies have attempted to evaluate 
the role of fast track procedure vs. convention-
al care in laparoscopic colorectal cancer sur-
gery. These previous studies demonstrated si- 
milar results with our study. Ping Li, et al. [22] 
indicated that compared with conventional 
care, FT has fewer complications and a similar 
incidence of readmission after approximately 1 
month. FT had a pooled RR of 0.60 (95% CI: 
0.46-0.79) compared with a pooled RR of 0.69 
(95% CI: 0.34-1.40) for conventional ca- 
re. Similarly, Gouvas N et al. [23] found that pri-
mary hospital stay (WMD -2.35, 95% CI: -3.24, 
-1.46) and total hospital stay (WMD -2.46, 95% 
CI -3.43, -1.48) were significantly shorter for FT 
programs. Morbidity was also lower in the FT 
group. Readmission rates were not significantly 

Figure 5. Forest plot for postoperative complication rate.
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different. No increase in mortality was found. In 
addition, Zhuang CL et al. [24] conducted a sim-
ilar systematic review. Thirteen studies were in- 
cluded. In comparison with traditional care, 
enhanced recovery after surgery programs 
were associated with significantly decreased 
primary hospital stay (WMD=-2.44; 95% CI, 
-3.06, -1.83), total hospital stay (WMD=-2.39; 
95% CI, -3.70 to 1.09), total complications 
(RR=0.71; 95% CI, 0.58-0.86), and general 
complications (RR=0.68; 95% CI, 0.56-0.82). 
No significant differences were found for read-
mission rates, surgical complications, and 
mortality.

Heterogeneity analysis

Heterogeneity was detected across the stud-
ies. This phenomenon may reflect differences 
in study design, study population, geographic 
location, exposure measurement and con-
founder adjusted for. Distinctions among the FT 
elements could explain the heterogeneity. In 
this study, we predefined 15 FT elements, but 
only 7 to 14 elements were successfully 
applied. Then in the future perioperative educa-
tion of patients has a critical role in FT. So it is 
necessary to demonstrate the detailed treat-
ment program, the different steps of FT proce-
dure and relevant measures for the patients to 
make them better understand and accept the 
fast-track rehabilitation program. Next, the dif-
ference in patient selection among included 
studies is another source for heterogeneity. 
Poon JT et al. [25] included a ratio of patients 
with advanced-stage tumors which was much 
higher than in other studies. Tsikitis VL et al. 
[26] enrolled more patients with ASA scores of 
3 and 4. Also, Wang Q et al. [12] studied on 
elderly patients with a higher mean age than in 
other studies.

Some points to say

The role of epidural anesthesia or regional 
anesthesia in FT procedure should be stressed. 
Postoperative epidural analgesia can avoid 
stress-induced neurological, endocrinological 
and homeostatic changes or the blocking of 
sympathetic nerve-related surgical stress 
response, reduce complications such as nau-
sea, vomiting and enteroparalysis after opera-
tion, promote early ambulation, improve the 
intestinal function and shorten the hospital 
stay time of patients after resection of colorec-

tal cancer [27-32]. However, studies from 
Lancet [33] and Anesthesia & Analgesia [34] 
proposed epidural analgesia may not be neces-
sary in laparoscopic colorectal surgery and can 
be replaced by opioid-sparing multimodal anal-
gesia, including oral paracetamol, non-steroi-
dal anti-inflamatory drugs, gabapentanoids, 
systemic local anaesthetics, or continuous 
infusion of the wound with local anaesthetic. 
Hence, more prospective researches should be 
made to determine the role of epidural analge-
sia in FT for laparoscopic colorectal surgery.

Conventional care in colorectal surgery includes 
preoperative bowel preparation, but several 
researches showed this approach to be unnec-
essary and with the potential to increase mor-
bidity. Guenaga KF et al. [35] said there was 
evidence that this intervention may be associ-
ated with an increased rate of anastomotic 
leakage and wound complications. Next, Slim K 
et al. [36] proposed Mechanical bowel prepara-
tion before colorectal surgery was associated 
with a 75% excess risk of anastomotic leakage 
(OR=1.75, 95% CI: 1.05-2.90). In addition, 
Zmora O et al. [37] showed the overall infec-
tious complications rate was 10.2% in group of 
mechanical bowel preparation and 8.8% in 
group colorectal surgery without preoperative 
mechanical bowel preparation. Wound infec-
tion, anastomotic leak, and intra-abdominal 
abscess occurred in 6.4%, 3.7%, and 1.1% ver-
sus 5.7%, 2.1%, and 1%, respectively.

Another major concerns regarding FT proce-
dure is the increased readmission rate. A 
pooled study from University of Copenhagen 
[38] showed FT procedure could considerably 
reduce the primary hospital stay, but increase 
readmission rate in FT group. However, another 
European study [39] indicated planned dis-
charge on or about the third day after segmen-
tal colonic resection can reduce readmissions 
to generally acceptable levels. Our review also 
found no significant difference in readmission 
rate. 

There seemed to be a turning point after which 
reducing the primary hospital stay further 
would increase the readmission rate. This, in 
part, could be prevented by applying strict dis-
charge criteria. These discharge criteria com-
prised the ability to tolerate solid food, full 
mobilization and pain medication limited to oral 
analgesics.
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Finally several large institutes have shown that 
higher American Society of Anesthesiologists 
(ASA) grade was associated with increased 
postoperative morbidity. Ragg JL et al. [40] 
showed that ASA’ Grades III to V was Inde- 
pendent risk factors for mortality and morbidi-
ty. Skala K et al. [41] indicated that ASA’ Grades 
III to V was correlated with postoperative mor-
bidity (OR=2.9, 95% CI 1.9-4.5). Hightower CE 
et al. [42] manifested that ASA rank were sig-
nificantly associated with postoperative mor-
bidity. Feroci F et al. [43] also suggested that 
patients >75 years of age with an ASA grade of 
III or V have high complication rates.

Limitations and strengths

There are several limitations of the meta-analy-
sis, which always inherits the errors of the origi-
nal studies. First, although the estimates of 
each study are standardized in our analyses to 
reduce the potential of confounding, some 
residual confounding is inevitable. For instance, 
we are unable to investigate the underlying 
effect of the covariates in the original studies, 
such as the skill and experience of the operat-
ing surgeon, efficacy of perioperative care, and 
quality of anesthesia may differ between the FT 
and conventional care groups. And high hetero-
geneity was identified in the primary and total 
hospital stay and time to first flatus and bowel 
movement. Second, publication bias is always 
an important issue in the meta-analyses. 
Publication bias is a problem when interpreting 
our results. Negative studies are less likely to 
be published in indexed journals, leading to 
potential publication bias. We saw no evidence 
of such publication bias in the Egger’s linear 
regression test, but the funnel plot seemed 
asymmetrical. However, according to the 
Cochrane Handbook for Systematic Reviews of 
Interventions, Egger’s teat typically has low 
power. Finally, although we made our best to 
track and acquire unpublished work and grey 
literature, especially university theses or con-
ference proceedings, there were inevitability 
some studies left. As a result, publication bias 
may have influenced the results. And only 
English literatures were included in this study, it 
was possible that our findings were biased for 
many non-English literatures.

Our study also has several strengths. Meta-
analysis as a method allows for greatly 

increased statistical power than what can gen-
erally be achieved in individual studies, we also 
use a systematic approach to collect relevant 
studies into a coherent whole, including 1317 
participants from different countries, which 
allows a more detailed and definitive analyses 
than what has previously been shown. The 
large sample size affords increased statistical 
power. Moreover, the present meta-analysis 
includes an approved quality evaluation sys-
tem. Thus, it minimizes potential bias. Further, 
the likelihood of important selection or publica-
tion bias in our meta-analysis is small.

Conclusion

The evidence from the present meta-analysis 
shows that FT procedure is safe and effective. 
FT procedure can significantly shorten the post-
operative hospital stay, accelerate the postop-
erative recovery, and, notably, enhance safety 
when compared with conventional care. In the 
future, more high-quality and well-designed 
studies are needed to provide more solid evi-
dence and to assess the benefits of FT proce-
dure in elderly patients and patients having 
other GI surgery.
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