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Abstract

Introduction
Fast track programmes optimise perioperative care in an attempt to accelerate recovery, 

reduce morbidity and shorten hospital stay. Aim of this systematic review is to assess the 

current evidence of fast track for elective segmental colonic resections. 

Methods
A systematic review was performed of all randomised controlled trials (RCTs) and controlled 

clinical trials (CCTs) on fast track colonic surgery. Main endpoints were number of applied 

fast track elements, hospital stay, readmission rate, morbidity and mortality. Quality 

assessment and data extraction were performed independently by three observers.

Results
Six papers were eligible for analysis (3 RCTs and 3 CCTs), comprising 512 patients. 

The fast track programmes contained an average of nine (range 4-12) of the 17 fast track 

elements as defined in the literature. Primary hospital stay (weighted mean difference: 

-1.56, 95%-confidence interval [CI]: -2.61 to -0.50) and morbidity (relative risk 0.54, 95% 

CI: 0.42 to 0.69) were significantly lower in favour of fast track. Readmission rates were 

not significantly different (relative risk 1.17, 95% CI: 0.73 to 1.86). No increase in mortality 

was found.

Conclusions
Based on limited evidence, fast track appears safe and shortens hospital stay after 

elective colorectal surgery. However, since the evidence is currently limited, a multi-centre 

randomised trial seems justified. 

40
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Introduction

A recent development in elective large bowel surgery is the introduction and implementation 

of fast track perioperative care, also referred to as Enhanced Recovery After Surgery 

(ERAS®).1;2 Fast track perioperative care combines a number of perioperative elements 

with the purpose to actively enhance recovery and to reduce the profound stress response 

seen after surgery. This has been proposed to affect metabolic, neural, and other organ 

functions beneficially, resulting in a reduction of morbidity, a faster recovery and a shorter 

hospital stay.3-12 

Kehlet et al. developed a multimodal fast track recovery programme for elective large 

bowel surgery to enhance postoperative recovery and to avoid common reasons that 

interfere with early hospital discharge, such as the need for parenteral analgesics or fluids, 

delayed patient mobilisation, complications and the lack of home care.2-8 Main elements of 

Kehlet’s, and similar fast track programmes, in colonic surgery are extensive preoperative 

counselling, no bowel preparation, no pre-medication, the administration of synbiotics 

preoperatively, no preoperative fasting but carbohydrate loaded liquids until two hours 

prior to surgery, tailored anaesthesiology encompassing thoracic epidural anaesthesia 

and short acting anaesthetics, perioperative high inspired O2 concentrations, avoiding 

perioperative fluid overload, short incisions, non-opioid pain management, no routine use 

of drains and nasogastric tubes, early removal of bladder catheters, standard laxatives and 

prokinetics, and early and enhanced postoperative feeding and mobilisation.1-13 

Apart from elective large bowel surgery, fast track programmes have been applied in 

various other fields of elective surgery, e.g. for aortic aneurysm and lobectomy, reducing 

hospital stay to three and two days respectively. Furthermore, laparoscopic gastro-

oesophageal reflux surgery has been reported to be successful in an ambulatory setting 

using fast track programmes.7;14-16 

The aim of this systematic review is to assess the current evidence on fast track perioperative 

care in segmental colonic resections as compared with traditional care.

Methods

Data search
The Medline database (from January 1966 to December 2005), EMBASE database 

and the Cochrane Library (both from January 1980 to December 2005) were searched 

using the following keywords; colon, colonic, colorectal, rectum, rectal, sigmoid, and 

sigmoidal, in combination with fast, fast track, fast tract, enhanced, recovery, accelerated, 

rehabilitation, convalescence, multimodal, rapid, perioperative care and ambulation. Three 

investigators (JW, PFKJ, SP) independently performed the literature search. Electronic links 

to related articles and references of selected articles were hand-searched as well. Leading 

investigators in the field were contacted to inquire whether studies were missed or 
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publications were recently submitted. A hand search of relevant journals and conference 

proceedings was not performed. The search was restricted to publications in the English, 

Dutch or German language. 

Study selection and data extraction
From the potentially eligible studies randomised or controlled clinical trials with a prospective 

intervention group comparing a multimodal fast track perioperative care programme with 

traditional care in patients undergoing elective segmental colonic resection for malignant 

and benign diseases were selected. In case of disagreement, full papers were obtained for 

final judgement. Each of the selected trials was critically appraised by all three investigators, 

using a critical review checklist for study validity as proposed by the Dutch Cochrane 

Collaboration.17 Data were extracted from original articles only. Trials were selected if 

they presented the following data: age, gender, ASA or POSSUM score, type of resection, 

primary (PHS) and/or overall hospital stay (OHS), readmission rate, morbidity, mortality, and 

at least four fast track elements were used in a fast track protocol. We identified 17 fast 

track elements, 15 as proposed by Kehlet et al. and the Enhanced Recovery After Surgery 

(ERAS®) study group with the addition of perioperative high inspired O2 concentrations, 

and the administration of synbiotics preoperatively.1-13 The arbitrary number of four 

fast track elements was chosen because of the fact that less elements might represent 

“modern” traditional care. Duplicate publications and papers that reported on (parts of) 

the same study population were excluded. In that situation only the largest or the most 

recent publication was included. Final inclusion was done after consensus was reached. 
Discrepancies in judgement, if any, were resolved by discussion.

Analysis and presentation of data
Hospital stay is expressed in days in hospital after surgery, where OHS represents PHS 

including the hospitalisation period of patients readmitted within 30 days after surgery. 

Table 1. Quality assessment and study design

Reference Study design N  (FT vs TC) Consecutive
series 

Allocation 
concealment

Anderson et al.9 RCT 14 vs 11 Yes  No

Delaney et al.10 RCT 31 vs 33 Unclear No

Gatt et al.13 RCT 19 vs 20 Yes No

Basse et al.4 CCT 130 vs 130 Yes No

prospective intervention group (hospital 1) 
vs. Retrospective control group (hospital 2)

Raue et al.19 CCT 23 vs 29 Yes No

Both groups prospective

Bradshaw et al.20 CCT 36 vs 36 Yes No

prospective intervention group vs. 
retrospective control group

FT: Fast Track; TC: Traditional Care; RCT: Randomised Controlled Trial; CCT: Controlled Clinical Trial
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Blinding and data collection Similar groups Follow up Similar non-trial 
treatment 

Not blinded Yes 30 days Yes

(Data collection by 2 individuals)

Not blinded Yes 30 days Yes

Not blinded Yes 30 days Yes

Not blinded Yes 30 days Yes

Institution bias

Not blinded Yes Unclear Yes

Operator bias

Not blinded Yes Unclear Not completely

Readmissions, morbidity and mortality are presented as a percentage of all included 

patients. We defined morbidity as the reported morbidity in the included studies. 

Quantitative data, if available were entered into Cochrane Review Manager 4.2 software 

and analysed using RevMan Analyses 1.0.2 (The Cochrane Collaboration, Oxford, UK). 

Summary estimates of treatment effects, including 95% confidence intervals (CI), were 

calculated for each comparison. For continuous outcome data (hospital stay), means and 

standard deviations were used to calculate a weighted mean difference (WMD) in the 

meta-analysis. For dichotomous outcomes (readmissions, morbidity, mortality), the relative 

risk (RR) was calculated. 

Statistical heterogeneity was tested using Chi-square and I-square statistics. Data were 

pooled using a fixed effect model if heterogeneity was limited; the random effect model 

was used in case of moderate heterogeneity. 

Results

Included studies
The search identified 44 publications, of which 35 were excluded due to insufficient 

details or a completely retrospective or uncontrolled study design. Furthermore, after 

contacting the principal investigator, three studies were excluded because either part 18 

or all of the data 5;8 had been used in other selected publications. Six studies were taken 

into account in the final analysis comprising three randomised 9;10;13 and three controlled 

clinical trials.4;19;20 These studies were published between 1998 and 2005 and reported 

on a total of 512 patients, with a range of 25 to 260 patients per study. In Table 1 the 

overall quality assessment and study designs are presented. Table 2 shows the patient 

characteristics and results of the included studies. 
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The included studies had several limitations. It concerned single-centred, small studies, 

and the studies were possibly insufficiently powered to detect important outcomes 

such as quality of life and patient satisfaction. Only a few studies applied well-defined 

discharge criteria, which is of major importance with hospital stay as one of the outcome 

parameters. In the three randomised studies, randomisation was performed using sealed 

envelopes. This may have threatened the concealment of allocation. In general, losses to 

follow-up were not reported. Only Delaney et al. described an intention to treat principle.10 

Blinding of the medical staff and patients was not possible owing to the nature of fast 

track perioperative care. Data collection was not done by independent individuals. Only 

Anderson et al. described data collection done by two separate individuals.9 In the study 

by Basse et al. there was an institution bias because the intervention and control groups 

were from two different hospitals.4 In the study by Bradshaw et al. and Basse et al. the 

control group was retrospectively collected.4;20

Number of included fast track items 
The application of the 17 predefined fast track elements varied widely between the studies 

(Table 3). The fast track programmes that were reported upon in the six studies contained 

an average of nine (range 4-12) of the 17 fast track elements as defined in the literature. 

Accelerated mobilisation and postoperative feeding were present in all studies, while 

other elements, such as no use of premedication and active prevention of hypothermia 

with warmed i.v. fluids and upper body air-warming were less frequently reported. 

Primary and overall hospital stay
All six studies reported on PHS and this was significantly shorter after fast track 

perioperative care in five of the six studies (Table 2). Only the study by Delaney et al. 

showed no significant difference in PHS, although patients younger than 70 years 

and patients treated by a surgeon experienced with the fast track programme had a 

Table 2. Demographics, patient characteristics, and results of the included studies

Reference Age (years)
FT / TC

% ASA I&II
FT / TC

Type of 
surgery

Anderson et al.9 64 / 68 93 / 91 LH, RH. All LT

Delaney et al.10   51 / 42* 61 / 79 Segmental intestinal resections. All LT

Gatt et al.13 67 / 67 Median ASA II in both groups RH, LH, SR, HM, AR, SC, PC, APR

Basse et al.4   72 / 74   60 / 77* Elective RH, LH, TR, SR, RS. All LT

Raue et al.19   63 / 65 52 / 72 Elective SR. All LS

Bradshaw et al.20   63 / 60 No ASA IV SR, RH, LH, SC, LA

FT: Fast Track; TC: Traditional Care; PHS: Primary Hospital Stay; OHS: Overall Hospital Stay; ASA: American 
Society of Anaesthesiologists; LH: Left Hemicolectomy; RH: Right Hemicolectomy; SC: Subtotal Colectomy; SR: 
Sigmoid Resection; RS: RectoSigmoid resection; LA: Low Anterior resection; TR: Transverse colon Resection; 
HM: Hartmann’s procedure; AR: Anterior Resection; PC: ProctoColectomy; APR: AbdominoPerineal Resection; LT: 
Laparotomy; LS: Laparoscopic; * p<0.05; NR: Not Reported; Continuous data: mean (median)
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PHS (days)
FT / TC

OHS (days)
FT / TC

Readmissions % (n)
FT / TC

Morbidity % (n)
FT / TC

Mortality % (n)
FT / TC

4 (3) / 7 (7)* 4 (3) / 7 (7)* 0 (0) / 0 (0) 29 (4) / 45 (5) 0 / 9 (1)

5.2 / 5.8 5.4 / 7.1* 10 (3) / 18 (6) 23 (7) / 30 (10) NR

6.6 (5) / 9.0 (7.5)* NR 5 (1) / 20 (4) 47 (9) / 75 (15) 5 (1) / 0   

3.3 (2) / 10 (8)* 5.5 (2) / 13 (10)* 21 (27) / 12 (16) 25 (33) / 55 (72)* 5 (6) / 3 (4)

(4) / (7)* NR 4 (1) / 7 (2) 17 (4) / 24 (7) 0 / 0

4.9 / 6* NR 3 (1) / 3 (1) 8 (3) / 11 (4) NR

significantly shorter PHS. Also traditional care patients had a shorter PHS when they were 

treated by a surgeon experienced with the fast track programme.10 

After pooling available data, PHS in the fast track group was significantly lower than in the 

group treated traditionally (WMD -1.56 days, 95% CI:  -2.61 to -0.50 days, Figure 1).

OHS was reported in three studies, all of which reported a significantly shorter OHS in the 

fast track group as compared to the traditional care group (Table 2).4;9;10 In the study by 

Delaney et al., the significant shorter OHS was partly due to fewer readmissions in the fast 

track group. Pooling could not be performed because only a few studies reported on this 

outcome and because standard deviations were missing.

Readmission rate
Readmission rates were reported in all studies and varied from 0 to 21% after fast track 

care and from 0 to 20% after traditional care (Table 2). After pooling all available studies, 

there was no significant difference in readmission rate between the fast track and 

traditional care group (RR 1.17, 95% CI: 0.73 to 1.86, Figure 2). There was a trend to more 

readmissions after fast track perioperative care in the non-RCTs due to the study of Basse 

et al., the only study reporting more readmissions after fast track care.4 However, the 

pooled data of the RCTs showed a trend to more readmissions after traditional care. 

RCTs: Randomised Controlled Trials
Non-RCTs: Non Randomised Controlled Trials

Figure 1 Weighted mean difference (WMD) for primary hospital stay (PHS) in days
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Table 3. Summary of outcomes and fast track items presented in the selected trials

Reference Type N

Anderson et al.9 RCT 25 √ √ √  √ √ √ √ √

Delaney et al.10 RCT 64 − √ √ √ √ √ √ − −

Gatt et al.13 RCT 39 √ √ √ √ − √ √ √ √

Basse et al.4 CCT 260 √ √ √ √ √ √ √ − −

Raue et al.19 CCT 52 √ √ √ √ − ∼ ∼ − −

Bradshaw et al.20 CCT 72 − √ √ √ − − √ − −

NG: Nasogastric; RCT: Randomised Controlled Trial; CCT: Controlled  Clinical Trial; √: Adequately 
described/Present; -: Not Present/ Not studied; ~: Not adequately described/ partially present
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RCTs: Randomised Controlled Trials
Non-RCTs: Non Randomised Controlled Trials

Figure 2 Relative Risk (RR) for readmission rates 
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Fast Track Items

√ − − √ − √ √ √ √ √ √ √ − −

− − − − − − − √ − √ √ − − −
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− √ √ − − √ √ ∼ − √ √ √ √ √
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Morbidity and mortality
Morbidity rates were reported in all included studies and ranged between 8% and 47% 

in the fast track group and between 11% and 75% in the traditional care group (Table 

2). Basse et al. reported significantly less morbidity in their fast track group, especially 

cardiovascular and pulmonary (pneumonia) complications.4 Also the other studies reported 

less morbidity in the fast track group, however not significantly different (Table 2). 

The pooled data including all six studies showed significantly less morbidity in the fast 

track group (RR 0.54, 95% CI: 0.42 to 0.69, Figure 3). The pooled data of the three RCTs, 

showed only a trend towards reduced morbidity in the fast track group. The absolute 

risk reduction of the pooled data was -0.15 (95% CI: -0.28 to -0.02). This means that the 

number needed to treat is 6.7, i.e. for every seven patients receiving fast track perioperative 

care, morbidity is avoided in one patient as compared with traditional care. 

A feared complication after colonic surgery is anastomotic leakage. Only in the study by 

Basse et al. were anastomotic leakages reported (3.8% in both groups).4 Four out of the 

five patients with a leakage in the fast track group were readmitted with an anastomotic 

leakage. The readmission was done promptly without mortality. Mortality was reported in 

four of the included publications and ranged from 0 to 5% and from 0 to 9% in the fast 

track and traditional care groups, respectively (Table 2).4; 9;13;19
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Clinical outcome parameters

Gut function

Postoperative ileus, in terms of the necessity for reinsertion of a nasogastric decompression 

tube, time until first defecation, or the number of days required postoperatively to attain 

tolerance of solid food, was reduced in the fast track group (Table 4). 

Pulmonary  function

Raue et al. assessed pulmonary function by measuring forced vital capacity (FVC). FVC was 

significantly better in the fast track group on the first postoperative day, but thereafter 

no further differences were detected.19 In the studies by Anderson et al. and Gatt et al. 

pulmonary function expressed as forced expiratory volume in one second (FEV1) was not 

different at any time point between the two groups.9;13 

Pain, fatigue, and quality of life.

In the study by Anderson et al. pain and fatigue, as measured using the visual analogue 

scale (VAS-score), were a significantly more prominent feature in the traditional care 

group.9 Delaney et al. found no difference in pain scores, measured using the VAS-score 

and McGill pain score questionnaire (MGPQ), and quality of life, measured using the SF-36 

and the Cleveland Clinic Global Quality of Life (CGQL) questionnaire, between traditional 

care and fast track care groups.10 Raue et al. found no difference in pain scores, but 

fatigue was increased in the traditional care group on the first two postoperative days. In 

RCTs: Randomised Controlled Trials
Non-RCTs: Non Randomised Controlled Trials

Figure 3 Relative Risk (RR) for morbidity rates
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this study both outcomes were measured using the VAS-score.19 Gatt et al. also used the 

VAS-score to evaluate fatigue and pain and found no significant differences.13

Discussion

The results of this systematic review suggest that fast track multimodal perioperative 

care programmes result in an enhanced recovery after surgery, reducing morbidity 

rates, primary- and overall hospital stay. However, this systematic review demonstrates 

that the evidence on fast track colonic surgery to date is scarce, and further research is 

warranted.

Fast track programmes in colonic surgery have been introduced more than a decade ago 

with favourable early results. Many elements of these fast track programmes are based 

on solid evidence derived from randomised trials or meta-analyses. However, it is quite 

surprising, that implementation in daily practice has so far stayed behind. This can partly, 

be explained by the necessity to break with long-standing traditions, such as preoperative 

fasting, slow postoperative advancement of oral feeding, and delayed mobilisation.

Nowadays, some of the fast track elements, such as omission of bowel preparation and 

drains, early removal of nasogastric tubes, and early feeding and mobilisation have already 

been incorporated in “modern” traditional care, although considerable variation still exists 

throughout Europe.21;22 This modernisation of traditional care has been initiated, at least 

to some extent, by the development of laparoscopic surgery. 

The relative contribution of each of the single elements in the fast track programme 

remains uncertain. For some elements there is solid evidence that its implementation 

results in less morbidity and/or a faster recovery, i.e. removal of the nasogastric tube at 

the time of extubation and no bowel preparation.23-28 For other elements the evidence is 

less robust, and the implementation into the fast track programme is in those cases either 

based on “common sense” or on consensus interpretation of accumulating evidence.2 

However, in all cases this evidence is derived from traditional care settings. To distinguish 

the critical elements in a fast track programme, further studies are needed that asses the 

Table 4. Gut function in terms of the necessity for reinsertion of a nasogastric tube decompression, time until 
first defecation, and the number of days required postoperatively to attain tolerance of normal diet.

Reference % of reinserted NG 
tubes

FT / TC

First bowel 
movement

FT / TC

Tolerance of normal 
diet

FT / TC

Anderson et al.9 NR NR  2 / 3*

Delaney et al.10 6 / 9 NR NR

Gatt et al.13 NR NR 2 / 3.8*

Basse et al.4 2 / 15* 2 / 4.5* NR

Raue et al.19 13 / 21 2 / 3* 1 / 2*

Bradshaw et al.20 NR (2.5) / (3.7)* (1) / (2.9)*§

FT: Fast Track; TC: Traditional Care; *: p<0.05, Continuous data: median (mean); §: tolerance of fluid diet; NR: 
Not Reported; NG: Naso-Gastric
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protocol compliance to each element. With this data the critical fast track elements might 

be identified for example by using a regression model.

A drawback of the term fast track is the suggestion that the ultimate and main goal is 

to discharge the patient earlier. This in fact is not the case; fast track programmes aim 

at improving patient recovery postoperatively and reduce morbidity. In doing so, such 

programmes enable the patient to go home earlier, if this is agreeable to the patient.

A fast track programme requires a dedicated and motivated team consisting of an 

anaesthesiologist, surgeon, dietician, physiotherapist, social worker, and nursing team. This 

is nicely illustrated in the paper by Basse et al., indicating that in the absence of the research 

team (i.e. holidays), patients were not included in the fast track regimen.4 Experience with 

the programme is another important factor for success. Delaney et al. reported that fast 

track patients treated by an experienced fast track surgeon spent significantly less time 

in the hospital compared with the fast track patients that were treated by a surgeon less 

experienced with the programme. Also younger patients had more benefit of the fast track 

programme compared with older patients.10 On the contrary in the study by Basse et al. the 

ASA-classification of the fast track group was significantly higher.4 Others have confirmed 

the safety, feasibility, and positive results of fast track in an older population or for patients 

with significant co-morbidity.11;29 This is a confirmation of the view that particularly the old 

and the frail patient will benefit from the application of fast track programmes.

One of the major concerns regarding fast track programmes is that reduction of the 

PHS might result in an increased readmission rate. In this review there was no significant 

difference in readmission rate. On the contrary, there was a trend to less readmissions 

in the fast track group when only the randomised controlled studies are considered. The 

trend to an increased readmission rate after fast track recovery, seen in the pooled result 

of only the non-randomised studies is caused by the largest study by Basse et al., reporting 

the largest reduction in PHS but also an increased readmission rate in the fast track group. 

The other included studies reported a reduction in PHS also, albeit less pronounced, but 

without an increased readmission rate. In other words there seemed to be a turning point 

after which reducing the PHS further, the readmission rate would increase. This, in part, 

can be prevented by applying strict discharge criteria. Only in this way, it is assured that 

patients are discharged in the same condition as would have been the case in a traditional 

care situation. This review shows that not all studies used such discharge criteria. In the 

studies by Anderson et al., Delaney et al., and Gatt et al., discharge criteria had been 

defined for both the fast track and traditional care patients. These discharge criteria 

comprised the ability to tolerate solid food, full mobilisation, and pain medication limited 

to oral analgesics.9;10;13 Delaney et al. defined additional discharge criteria concerning 

passage of flatus or stool and agreement of the patient with the scheduled discharge.10 

Bradshaw et al. used three discharge criteria for the fast track patients including normal 

body temperature, return of gastrointestinal function and the tolerance of oral nutrition.20 

In the other studies there were no properly defined or described discharge criteria.4;19 

Secondly a higher readmission rate makes it necessary to simplify the readmission 

procedure to assure that there is no delay in admission and treatment if necessary.
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In this meta-analysis the PHS was reduced by 1.6 days. The study by Basse et al. was 

excluded in the calculation of the weighted mean difference because a standard deviation 

was not given. In this, relatively large, study the difference in mean PHS between fast 

track and traditional care was 6.7 days in favour of fast track.4 If this study would be taken 

into account, the difference would probably have been considerably greater than 1.6 days. 

The reduction in PHS was partly facilitated by the prevention or reduction of postoperative 

ileus and decreased morbidity, however, when only the randomised controlled studies 

were considered in the morbidity analysis, the results were less pronounced, and no 

longer significant. This may be explained by the remarkably great difference between the 

fast track  group and traditional care group in the large study by Basse et al.4 Furthermore, 

this traditional care group was collected retrospectively from another institution.4 Gatt 

et al. reported high morbidity rates in both the traditional care group and the fast track 

group. This can partly be explained by the fact that minor morbidity such as vomiting and 

diarrhoea were also taken into account.

This systematic review has many limitations; the overall quality of the included studies 

was moderate with several sources of bias. Possibly, there also could be a publication bias 

because all studies reported positive results in favour of fast track. The number of applied 

fast track elements varied widely, in general only half of the pre-defined elements were 

used. To partly deal with the heterogeneous nature of studies, a distinction was made 

between the randomised and the non-randomised studies.

In conclusion, based on six comparative single centre studies, fast track programmes 

were found to reduce the time spent in the hospital, and were found to be safe in major 

abdominal surgery. Shortening hospital stay and morbidity reduction are attractive, since 

both increase the availability of beds and might reduce the overall cost of hospital stay. 

However, despite the current enthusiasm and implementation into daily practice this 

systematic review shows that to date, there are few data available. The positive results, e.g. 

shorter hospital stay, and reduced morbidity, should therefore encourage further studies on 

fast track colonic surgery and not be used as a justification for broader implementation into 

daily practice. Thus, multi-centre prospective randomised trials are needed to confirm the 

broader applicability and favourable results of fast track programmes in colonic surgery. 
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