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Fast-track laparoscopic surgery: A better option for treating
colorectal cancer than conventional laparoscopic surgery
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Abstract. Fast-track surgery (FTS), a multimodal rehabilita-
tion technique, has been recommended as surgical therapy for
colorectal cancer. The objective of the present study was to
compare the outcomes of FTS and conventional laparoscopic
surgery. This study was a blinded randomized trial. A total of
70 patients with colorectal cancer were divided into two groups
and underwent laparoscopic colorectal resection. The FTS
group consisted of 31 patients and the control group consisted of
39 patients. Protocols for the treatment of the FTS group included
skipping pre-operative mechanical bowel preparation, early
restoration of diet and early post-operative ambulation. Outcome
measures, length of hospital stay, post-operative surgical stress
response [C-reactive protein (CRP)] and post-operative compli-
cations were compared between the two groups. The average
length of total hospital stay for the FTS and the control groups
was 5.9+0.8 and 10.9+1.3 days, respectively (P<0.05), and the
length of post-operative hospital stay for the FTS and control
group was 4.3+0.8 and 8.0+1.1 days, respectively. (P<0.05)
First flatus time for the FTS and control groups was 1.6+0.8
and 2.5+0.9 days, respectively (P<0.05). Defecation time for
the FTS and control groups was 2.2+0.7 and 4.5+0.7 days,
respectively (P<0.05). The time to restoration of a solid diet
also showed a significant difference between the FTS and
control groups (1.1£0.3 vs. 3.6+0.9 days; P<0.05). Following
surgery, due to post-operative surgical stress, the two groups
CRP levels increased significantly, but the levels of the FTS
group were lower than those of the conventional control group
(P<0.05). There was no difference in post-operative complica-
tions between the FTS and control groups. This study confirms
that FTS shortens hospital stay and accelerates the recovery
of bowel function without increase of post-operative compli-
cations. FTS is safe, improves post-operative recovery and
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is a better option than conventional laparoscopic surgery for
treating colorectal cancer patients.

Introduction

Fast-track surgery (FTS) was first proposed in a study by
Kehlet et al, which focused on using a variety of measures
to control a patient's perioperative pathophysiological reac-
tion, to reduce surgical stress and complications, to enhance
post-operative rehabilitation and to improve prognosis (1). FTS
can be considered as multimodal perioperative care. The main
components include simplified bowl preparation, skipping the
routine mechanical enema, using epidural anesthesia and anal-
gesia, laparoscopic surgery, early removal of the nasogastric
and drainage tubes, and early post-operative activities.

Randomized controlled trials and meta-analyses have
shown that the skipping of the routine mechanical enema, the
use of epidural anesthesia and analgesia, the early removal
of the nasogastric tube and the early post-operative daily
activities, which are components of FTS, do not increase the
incidence of post-operative colorectal surgery complications,
such as anastomotic leakage, post-operative intestinal obstruc-
tion and abdominal infection (2-4). However, few physicians
have adopted FTS in clinical practice in China. One reason for
this may be that Chinese physicians are waiting for convincing
evidence that FTS is better than conventional laparoscopic
surgery (5,6). The aforementioned randomized controlled trials
and meta-analyses are mostly based on patients in Europe and
America. Thus, the present randomized controlled study was
conducted on Chinese patients in mainland China.

Subjects and methods

Subjects. A randomized blinded study was conducted (trial
number, NCT01969591). All clinical data was collected from
70 cases of colorectal cancer patients who were admitted to the
Department of Gastrointestinal Surgery, First Hospital of Jilin
University (Changchun, Jilin, China) between January 2011
and July 2012, and met the selection criteria listed in Table I.
Subsequent to obtaining written informed consent, the patients
were randomly divided into two groups. Post-operative obser-
vations and surgical outcomes were compared. The efficacy
of FTS applied in colorectal cancer was evaluated. The study
protocol was approved by the Ethics Committee of the First
Hospital of Jilin University.
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Methods. The 70 patients with colorectal cancer were divided
into two groups, the FTS group (31 cases) and the control
group (39 cases), according to the perioperative treatment.
The differences in perioperative care between the two groups
are listed in Table II. Patient age, gender, basic disease(s),
tumor-node-metastasis stage (7), surgical approach, duration
of surgery and blood loss volume are listed in Table III.

Statistical analysis. The SPSS 16.0 statistical software package
(SPSS, Inc., Chicago, IL, USA) was used to process the data,
recorded as mean + standard deviation, and processed using a
t-test for two independent samples. Count data was compared
using the ¥ test. P<0.05 was used to indicate a statistically
significant difference.

Results

Hospital stay duration. The average length of total hospital
stay for the FTS and control groups was 5.9+0.8 and
10.9+1.3 days, respectively (P<0.05), and the length of
post-operative hospital stay was 4.3+0.8 and 8.0+1.1 days,
respectively (P<0.05). First flatus time for the FTS and
control groups was 1.6+0.8 and 2.5+0.9 days, respectively
(P<0.05), while defecation time was 2.2+0.7 and 4.5+0.7 days,
respectively (P<0.05). The time to restoration of a solid diet
also exhibited a significant difference between the FTS and
control groups (1.1+0.3 vs. 3.6+0.9 days; P<0.05) (Fig. 1).

Post-operative analgesic adminstration. In the first
3 post-operative days, the results for the FTS group show that
18 patients (58.1%) did not use analgesics, whereas 5 patients
(16.1%) used analgesics once, 6 patients (19.4%) used them
twice and 2 patients (6.5%) used them 3 times. In the first 3
post-operative days for the control group, 21 patients (53.9%)
did not use analgesics, whereas 9 patients (23.1%) used anal-
gesics once, 7 patients (18.0%) used them twice and 2 patients
(5.1%) used them 3 times. The use of analgesic between the
two groups showed no significant difference (P>0.05).

C-reactive protein levels. The pre-operative C-reactive protein
(CRP) levels between the FTS (1.4+0.9 mg/l) and control
(1.4+0.9 mg/l) groups exhibited no significant difference
(P>0.05). On post-operative day 1, the CRP level of the FTS
group was high, but lower than the CRP level in the control
group (35.4+7.5 mg/l vs. 40.6+11.9 mg/l; P<0.05) (Fig. 2).

Post-operative complications. Two cases of intestinal obstruc-
tion (5.1%) were observed in the control group, but there were
no cases of anastomotic leakage or wound infection. One
case in the FTS group experienced wound infection (3.3%).
The incidence of complications between the FTS and control
groups showed no significant difference (P>0.05) (Table IV).

Discussion

A number of studies documenting the efficacy of laparo-
scopic surgery have been performed since its advent in the
early 1990's. Minimally invasive laparoscopic surgery aids in
reducing post-operative pain, the incidence of hemorrhage,
wound infections and inflammation. Fast-track laparoscopic
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Table I. Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Age <75 years

Good nutrition and
no systemic infection
Elective laparoscopic
surgery

Age >75 years

Malnutrition or an organ system
infection

Associated with obstruction,
bleeding, emergency surgery

or surgical intervention

Tumor with extensive metastasis
Prior to surgery, patient was
fasting, underwent gastrointestinal
decompression and received
nutritional support

Previous history of abdominal
surgery

Patient had previously undergone
gastrostomy

51
WFTS group
[Econtrol group

Mean days

Defecation time Solid diet

Group compare
Error bars: 95% C1

First flatus time

Figure 1. Comparison of post-operative recovery levels, as indicated by first
flatus time, defecation time and time to resumption of a solid diet. FTS,
fastr-track surgery.

Wr1s group
Clcontrol group

Mean CRP
g
?

10.00-

0.00—

Preoperative

CRP compare

Error bars: 95% Cl

Postoperative

Figure 2. Comparison of stress index [C-reactive protein (CRP) level]
between the two groups pre-operatively and post-operatively. FTS, fast-track
surgery; CI, confidence interval.
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Table III. General information comparison of patients in the FT'S and control groups.

Parameter FTS group (n=31) Control group (n=39) P-values
Age, years (mean + SD) 58.5+8.4 57.4+10.1 0.629
Gender, n (male/female) 22/9 20/19 0.095
Underlying diseases, n 0.546
Diabetes 2 4 0.690
Hypertension 4 9 0.357
Heart disease 0 0 1.000
Anemia 4 6 0.987
TNM staging®, n 0.834
Stage 1 1 1
Stage 11 16 20
Stage 111 14 18
Surgical approach, n 0.984
Right colectomy 8 11
Transverse colectomy 1
Left colectomy 2 3
Sigmoid colectomy 8 8
Anterior resection of the rectum 12 15
Surgical duration, min (mean + SD) 83+18 88+15 0.208
Blood loss volume, ml (mean = SD) 14.5+£9.5 16.4+8.9 0.394

‘Based on the American Joint Committee on Cancer/Union for International Cancer Control 2011 standard (7). FTS, fast-track surgery;
TNM, tumor-node-metastasis; SD, standard deviation.

Table I'V. Comparison of FTS and control groups with regard to length of hospital stay and other post-operative parameters.

Parameter FTS group (n=31) Control group (n=39) P-values
Length of hospital stay, days® 5.9+0.8 10.9+1.3 <0.001
Post-operative days® 4.3+0.8 8.0+1.1 <0.001
Time until first flatus, days® 1.6+£0.8 2.5£0.9 <0.001
Time until first defecation, days® 2.2+0.7 4.5+0.7 <0.001
Time until resumption of solid diet, days® 1.1+0.3 3.6+0.9 <0.001
Analgesic administration, n (%) 0.891

None 18 (58.1) 21 (53.9)

Once 5(6.1) 9(23.1)

Twice 6(194) 7(17.9)

3 times 2(6.5) 2(5.1)
CRP, mg/1*

Pre-operative 1.4+0.9 1.4+0.90 0.956

Post-operative day 1 35.4+7.5 40.6x11.9 0.029
Complications, n

Anastomotic leakage 0 0 1.000

Intestinal obstruction 2 0.502

Wound infection 1 0 0.438

“Mean =+ standard deviation. FTS, fast-track surgery; CRP, C-reactive protein.

surgery for colorectal resection can be defined as a coordi- Stress, as a response to an unpleasant situation, acts as a
nated pre-operative approach aimed at reducing surgical negative factor and may lead to adverse outcomes in a number
stress and facilitating post-operative recovery (8-10). of diseases. In contrast to anxiety, stress may provoke certain
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psychological and physiological changes in the body that may
result in decreasing activity, increasing prevalence of disease
and occasionally, mortality (11). In the present study, CRP
level was used as the stress indicator. On post-operative day 1,
the CRP level was significantly higher in the control group
compared with that of the FTS group (P<0.05).

Despite the routine use of mechanical bowel preparation
(MBP) in clinic, there is a degree of concern with regard to
post-operative complications. For instance, Pineda et al (12)
and Bucher e al (13) reported that the application of MBP
in colorectal cancer patients was linked with anastomotic
leakage and post-operative infectious complications, thus the
present study excluded the use of MBP in patients receiving
FTS.

Studies suggest that the consumption of carbohydrate-rich
drinks prior to surgery facilitates early recovery (14-16). In
the present study, the patients in the FTS group underwent
a pre-operative fasting period of 2 h for liquids and 6 h for
solids, while the control group underwent a fasting period
of 24 h prior to surgery. Oral consumption of 500 ml of
10% glucose solution 3 h prior to surgery was undertaken
by the FTS group, whereas a semi-liquid diet was initiated
and fasting was prescribed on the morning of surgery for
the control group. However, in a randomized control study,
Mathur et al (17) showed that pre-operative carbohydrate
loading did not have any benefits for patients undergoing
major abdominal surgery. Therefore, pre-operative carbohy-
drate loading for major surgeries requires further study. It
is unclear whether carbohydrate loading played a role in the
improved recovery of the FTS group in the present study.

The dietary protocol in the control group undergoing
conventional laparoscopic surgery was not easily adapted.
The restoration of diet was implemented at 24 h post-surgery,
however, the transition from liquid to solid required 3-4 days.
Conversely, in the FTS group, the dietary protocol was well
tolerated. Furthermore, the early restoration of diet following
surgery is also associated with a lower mortality rate (18).

The use of analgesia and the number of complications in
the two groups did not differ significantly (P>0.05). However,
the length of hospital stay did differ significantly between
the two groups (P<0.05). This is in agreement with various
studies reporting that the implementation of FTS shortens the
hospital stay of patients (19,20).

Meta-analyses of control trials and cohort studies have
suggested that FTS for colorectal cancer is effective in
terms of reducing hospital stay and post-operative pain, and
enhancing early recovery following surgery (21-25). Similarly,
the present study showed a reduced length of hospital stay
and a lower number of post-operative days in the FTS group
(6.7+1.4 and 4.1+0.8 days, respectively) compared with the
control group (9.2+2.3 and 6.4+1.8 days, respectively).

In conclusion, FTS has a better outcome compared with
conventional surgery for colorectal cancer.
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