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Fast track in large intestine surgery – review of randomized
clinical trials
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A b s t r a c t

Fast track surgery is a specific perioperative procedure. Its aim is to reduce the number of complications, to improve
the comfort and satisfaction of treated patients and to shorten the time of their hospital stay. In this paper we pres-
ent randomized clinical trials relating to fast track surgery including patients after colorectal resection.
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Introduction

Since the end of the 1990s, there have been many
reports describing a method known as fast track sur-
gery [1]. The strategy of fast track gathers various ele-
ments of perioperative procedures. It takes into ac -
count the pathophysiology of operation injury and
eliminates surgical procedures that are not justified in
the perspective of evidence-based medicine. Optimal
preparation of a patient for the operation connected
with oral and written information about the surgical
procedure and postoperative course, early feeding and
rehabilitation on the day of surgery and optimal pain
control make up the most important elements of pre-
and post-operative procedures based on fast track sur-
gery. Intraoperative factors include minimal-access
surgery, thoracic epidural anaesthesia and non-routine
use of nasogastric tubes and abdominal drains [2, 3].
The results of such a procedure are a decrease in post-
operative complications, improvement of patient’s
comfort and satisfaction, shortening of a patient’s
hospital stay, and at the same time, a reduction of
costs for the hospital [4].

A large number of publications referring to fast
track strategy can be found, but evidence based on
clinical studies is scarce. We have reviewed random-
ized clinical trials (RCT) on fast track surgery in rela-
tion to colorectal resection, because on the one hand,
it seems to be documented the best, but on the oth-
er hand, cancer of the colon and rectum is one of the
most common malignant cancers among people.
Every year, about 940,000 new cases are noted in the
world, which makes it the third most frequently
occurring malignant cancer following lung cancer and
breast cancer in women [5]. The basic method of
treatment giving the best chance of recovery is resec-
tion. Unfortunately, it is connected with the risk of
postoperative complications; severe ones include
anastomotic leakage, bleeding, bowel obstruction
and abdominal abscess [6]. 

The data were collected from the PubMed data-
base and Cochrane Collaboration Library using key
words including “fast track and colorectal surgery”
and other phrases relating to the discussed strategy,
such as “enhanced recovery”, “multimodal rehabilita-
tion” and “enhanced recovery after surgery (ERAS)”.
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The analysis includes only randomized clinical tri-
als comparing fast track in colorectal resection per-
formed classically by laparotomy and/or by a mini-
mally invasive method using laparoscopy.

Fast track versus conventional care

Five randomised clinical trials were included and
analysed by comparing a fast track rehabilitation
programme with traditional surgery procedure in
patients after colorectal resection [7-11].

The study involved 408 patients; 205 were treat-
ed with the fast track protocol, while the remaining
203 were treated with standard surgery. All patients
were operated on traditionally by laparotomy. The
characteristics of the individual elements of the fast
track protocol in all of the analysed RCTs are pre-
sented in Table I. Preoperative education including
information about the surgical procedure and post-
operative course, not employing the routine use of
a nasogastric tube, early postoperative oral fluid
intake, introduction of solid/semi-liquid diet, and
rehabilitation on the day of surgery were constant
elements of the fast track protocol in all the ran-
domised trials. Similarly, postoperative analgesic
treatment was conducted through non-steroid anti-
inflammatory drugs and epidural anaesthesia, avoid-
ing opiates. 

The contents of the fast-track rehabilitation pro-
gramme in nearly all the analysed trials include not
using mechanical bowel preparation, fasting but with
carbohydrate containing liquids 2-3 h before surgery,
minimal surgical incision, and early catheter removal
from the urinary bladder. As opposed to fast track
surgery, the main elements of traditional manage-
ment included mechanical bowel preparation before
the operation, and routine use of a nasogastric tube
and drains. In the postoperative period, traditional
analgesia and fluid infusion were used, and oral
feeding was introduced on the following days after
signs of returning bowel motility were noticed. 

The results of individual RCTs are presented in
Table II. It is difficult to compare the results precisely
since the trials applied variable protocols of fast reha-
bilitation programmes and each study evaluated var-
ious endpoints. The criteria of discharging a patient
from hospital, the parameters for defining postoper-
ative return of bowel motility, and the criteria for
measuring postoperative pain intensification were
also different. Nevertheless, a detailed analysis of the

results of each trial allows us to observe common
trends and conclusions. 

All the trials exposed a significantly shorter hos-
pital stay when a patient was given fast track sur-
gery. The results of a majority of studies confirm con-
comitantly a good tolerance to early oral diet in the
fast track group with a comparable risk of surgical
complications. None of the trials showed a difference
in the frequency of surgical complications including
severe ones such as anastomotic leakage, bowel
obstruction or infection complications. Only in one
trial in the fast track group were a smaller number of
general complications found, including cardiological,
pulmonary and thromboembolic complications, and
infections of the urinary tract. However, the frequen-
cy of surgical complications was similar. 

The authors of the trials found a similar frequen-
cy of readmissions to hospital in both groups of
patients within 30 days of surgery. The results of
postoperative pain evaluation in individual trials were
not unambiguous. Delaney et al. compared both
groups with respect to postoperative pain score
using a visual analogue pain scale (VAS), the McGill
Pain Questionnaire (MGPQ) and Short Form-36 
(SF-36) and quality of life using Cleveland Global
Quality of Life on the days of discharge and after 10
and 30 days [11]. They did not find any differences in
any of the studied parameters. Similar results were
obtained by other authors [9]. However, Anderson et
al. found a significant decrease in postoperative pain
at rest, on movement and on coughing in the fast
track surgery group 1 day after surgery, but by day 7,
they did not find any differences [10]. 

A few trials provided data on the postoperative
function of the respiratory system including forced
expiratory volume in 1 s (FEV1) and forced vital capa -
city (FVC) and did not find any significant differences
between the two groups [9, 10]. In one of the trials,
an interesting evaluation of the influence of the fast
track experience on the length of hospital stay was
made [11]. It was found that patients from the fast
track group operated on by a fast track-experienced
surgeon stayed in hospital for a shorter time than
patients operated on by surgeons without such
experience before the initiation of the study (3.8 vs. 
5 days; p = 0.001). 

Spanjersberg et al. published a systematic review
comparing fast track with traditional care [12]. Four
RCTs with a total of 237 patients (119 fast track vs.
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WWaanngg  eett  aall..  [[77]] KKhhoooo  eett  aall.. [[88]] GGaatttt  eett  aall.. [[99]] AAnnddeerrssoonn  eett  aall.. [[1100]]  DDeellaanneeyy  eett  aall..  [[1111]]

OOppeerraattiioonn

Right hemicolectomy n = 30 n = 5 n = 9

Left hemicolectomy n = 18 n = 22 – n = 5 n = 16

Sigmoid colectomy n = 28 n = 2 –

Anterior resection n = 30 n = 13 n = 10 – n = 13 (7)

DDaayy  bbeeffoorree  ssuurrggeerryy

Bowel preparation No Yes No Yes

Carbohydrate load Yes Yes§ Yes§

Diet (last meal) Yes Yes Yes† Yes†

Prebiotic/probiotic Yes (7-14 d) Yes (7-14 d) –

DDaayy  ooff  ssuurrggeerryy

Carbohydrate load 2 h 3 h 3-4 h 3-4 h –

Epidural catheter Yes (Th10-12) Yes Yes (Th7-L1) Yes (Th7-L1) No

Minimally invasive incision Yes# Yes# Yes# –

Surgical drains (routine placement) No – No No –

Nasogastric tube No No* Yes** No* Yes

EEaarrllyy  ppoosstt--ooppeerraattiivvee  ccaarree

First oral drink 2 h after operation Yes Yes Yes Yes

IV fluids infusion 1.5 l/d Yes°

Early mobilization Yes‡ Yes Yes‡‡ Yes‡‡

Postoperative analgesia Yes Yes Yes Yes Yes
with NSAI

Avoidance of opioids Yes Yes Yes 

DDaayy  11--22  aafftteerr  ssuurrggeerryy

Diet Semi-solid food∆ On day of surgery On day of surgeryΣ Light diet∆ Solid foodΣ

Remove urinary catheter Yes Yesφ

Expand mobilization > 6 h out of bed Yes Walk length Walk length Walk length 
of ward of ward of ward

Remove epidural 48 h 48 h 24-36 h 24-36 h –

Discharge 5 d (2-41) 5 d (3-37) 5 d (4-9) 3 d (2-7) 5.4 ±2.5 d

TTaabbllee  II.. Principles of fast track rehabilitation program in randomized clinical trials compared fast track ver-
sus conventional care after colorectal resection 

d – day, h – hour, NSAI – non-steroidal anti-inflammatory medications, IV – intravenous, §at 22.00 h on the evening before surgery, †on the evening before
surgery, #transverse incisions were preferred, *for gastric decompression during surgery, **were placed during surgery and removed on completion of the
operation, °IV fluids were discontinued if patient was able to tolerate 200 ml water/30 min, ‡mobilization in the evening > 2 h out of bed, ‡‡sitting out of bed,
∆normal diet at day 2 after surgery,  Σif patient tolerating oral fluids, φ72 h after rectal surgery
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118 classical procedures) were included in the analy-
sis. A shorter stay in hospital was found in the fast
track group (2.94 days; 95% CI 3.69-2.19) with similar
readmission rates. The risk of complications was
smaller in the fast track group (RR 0.50; 95% CI 0.35-
0.72), while the risk of serious complications was
similar in both groups. 

In another meta-analysis, 4 RCTs and 7 non-ran-
domised (N-RCT) trials were evaluated. There was
a total of 1021 patients in this analysis, including 526
patients from a fast track group and 495 patients
from a conventional care group [13]. The length of
hospital stay, readmission rates, mortality and post-
operative complications were analysed. A shorter
length of hospital stay by an average of 2.46 days
was found in the fast track group (95% CI –3.43 to 
–1.48). However, postoperative complications (4-47%
vs. 8-75%) and mortality (0-5% vs. 0-9%) did not
show any significant differences. After pooling data
from all the included studies, the readmission rates
were similar (0-24% vs. 0-20%). After the analysis of
the data from the RCT trials, the result was similar.
Subgroup analysis of N-RCTs indicated lower read-
mission rates in the standard care group. The neces-
sity of nasogastric tube reinsertion after the opera-
tion did not reveal any significant difference between
the groups.

Fast track after open versus laparoscopic
colonic resection

Basse et al. published the first blinded rando -
mised clinical trial comparing the procedure based
on multimodal rehabilitation both in a group operat-
ed on classically and by laparoscopy [14]. The study
included 60 patients who had right-sided hemicolec-
tomy or sigmoid resection. Each group had 30 pa -
tients. The trial protocol did not differ in crucial ele-
ments significantly from the earlier presented ones.
Nasogastric tubes and drains were not used routine-
ly. Normal oral intake of fluids and solid food and
mobilisation were introduced between 8 h and 24 h
after surgery. Discharge from hospital was planned
for the second day if oral intake was sufficient, defe-
cation had occurred and pain with oral analgesics
could be controlled. Similarly to other trials, thoracic
epidural anaesthesia was applied routinely, and anal-
gesic treatment included paracetamol and non-
steroid anti-inflammatory drugs, avoiding opiates.
Still, in contrast to the majority of the earlier pre-

sented trials, mechanical bowel preparation and lax-
ative drugs were provided. 

Total hospital stay and median hospital stay after
surgery, postoperative complications and mortality
were similar in both groups of patients. No differ-
ences were found between groups regarding the
return of gastrointestinal function and early patient’s
mobilisation. On the first postoperative day, patients
were out of bed for 10 h increasing to 14 h from day
2 with no differences between the groups. Pain level
on the day of the operation and on day 1 after the
surgery was higher in the group operated on by
laparoscopy. On days 2 and 30 no differences were
found in pain score between the two groups. The
quality of sleep was worse after laparoscopy on the
first postoperative night. 

In 2006, collaborative blinded RCTs (LAFA study)
were begun, which were to assess the advantages 
of fast track surgery in comparison to laparoscopic 
or open surgery in a systematic manner [15]. The
patients were randomised into 4 groups of patients
scheduled for elective right hemicolectomy or sig-
moid resection. The randomisation branches includ-
ed patients operated on by the laparoscopic method
or open surgery combined with fast track surgery or
standard care. The trial protocol was not different
from other studies apart from some small differ-
ences; the preoperational period included a rectal
enema, carbohydrate drink and the last meal 6 h
before the operation. The nasogastric tube was re -
moved before extubation, no drains were used rou-
tinely, rehabilitation and oral intake of fluids and solid
food were started respectively 2 h after the operation
and in the evening on the same day. Analgesic treat-
ment was based on non-steroid anti-inflammatory
drugs and epidural anaesthesia. The catheter from
the bladder was removed routinely after 48 h. 

The total postoperative hospital stay was taken
as the primary endpoint; it was defined as the post-
operative hospital stay plus the additional hospitali-
sation, if a patient was readmitted within 30 days of
surgery. As secondary endpoints, the following were
assumed: quality of life 2 and 4 weeks after the 
operation, hospitalisation costs, complications and
morbidity within 30 days after the surgery, and
read mission rates. Eventually, the analysis included 
100 patients in the laparoscopy/fast track group, 
93 patients in the open/fast track group, 109 patients
in the laparoscopy/standard care groups and 98 pa -
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tients in the open/standard care group [16]. All 
pa tients were operated on due to colon cancer. Par-
ticipating laparoscopic surgeons were required to
have performed a minimum of 20 laparoscopic co -
lectomies; however, no quality requirements were
established for open surgery. The trial was blinded
for the doctors, patients and nurses by placing large
dressings covering the abdomen after surgery. The
operating surgeons did not take care of a patient in
the postoperative ward. 

A significant decrease in the total hospital stay
and postoperative hospital stay was found in the
laparoscopy fast track group in comparison to the
other three randomised groups. Patients who had
had laparotomies followed by standard care had
a significantly longer postoperative hospital stay and
the total hospital stay in relation to the other three
groups. The total hospital stay and postoperative
hospital stay did not differ only between patients
treated with the open/fast track procedure and
patients treated with laparoscopy/standard care. In
the linear regression analysis, only laparoscopy was
an independent factor which influenced the total
hospital stay (0.79; 95% CI: 0.69-0.91, p = 0.001).
However, a significant influence on the shortening of
postoperative hospital stay both for laparoscopy
(0.80; 95% CI: 070-0.91, p = 0.001) and for fast track
surgery (0.86; 95% CI: 0.76-0.98, p = 0.025) was
shown. No differences between groups were found in
relation to the secondary endpoints. Both rates of
general and surgical complications, including anasto-
mosis leakage, mechanical ileus requiring reopera-
tion, abdominal wall dehiscence and infectious com-
plications, were similar in each group. The results
referring to postoperative pain assessment, life qual-
ity and return of gastrointestinal function or diet tol-
erance were also alike. 

Conclusions

Although we have access to a few RCTs on fast
track surgery, it is difficult to prove, in an unambigu-
ous manner, the advantage of one of the methods of
colonic resection, or in particular rectal resection. It
seems that relying on the presented RCT results,
a conclusion can be drawn that using the fast track
method in patients with colonic resection shortens
the length of hospital stay.

It is necessary to continue further reliable studies
based on a greater number of patients. This would

identify unambiguously the possible advantages of
using fast track surgery. In 2010, the protocol of col-
laborative study for randomising patients into three
groups was presented (TAPAS study) [17]. The pa -
tients were treated with conventional open surgery
as the control method versus patients treated with
open surgery with ERAS and laparoscopic surgery
with ERAS as the alternative exposure. It seems that
the results of this study may answer some questions
and help dissipate some existing controversies.
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