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Abstract

Fast track perioperative care programmes are intensive multimodal programmes, combining 

a number of perioperative care elements with the goal to preserve normal preoperative 

body composition, organ functions, and to actively enhance postoperative recovery. Fast 

track perioperative care programmes have been introduced into the perioperative protocol 

of several surgical procedures. This article reviews the use of fast track perioperative care 

in colonic surgery.

The essence of fast track perioperative care in colonic surgery consists of extensive 

preoperative counselling, no preoperative fasting but adequate nutrition, reducing surgical 

trauma, abstaining routine use of drains and nasogastric tubes, tailored anaesthesiology 

encompassing thoracic epidural, early and enhanced postoperative feeding and 

mobilisation, and medicinal support with prokinetics and laxatives. A systematic review 

demonstrates that fast track perioperative care programmes, in colonic surgery, enhance 

recovery, and shorten primary and overall hospital stay.  

26
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Introduction

In the previous decades, there has been a tendency to aim for a shorter hospital stay 

following several surgical procedures, including colorectal surgery. There are many 

reasons for this; firstly, increasing knowledge has improved the understanding of how the 

postoperative convalescence of a patient can be accelerated. Secondly, the aim to reduce 

hospital stay is based on economic efficiency. Furthermore, several technical developments 

play an important role, including the introduction of minimally invasive (laparoscopic) 

surgery, and the introduction of fast track perioperative care programmes also referred to 

as Enhanced Recovery After Surgery (ERAS®). Fast track programmes combine a number 

of perioperative elements (Figure 1), in order to preserve normal preoperative body 

composition and organ functions, and to actively enhance postoperative recovery. This 

results in a faster recovery, less morbidity and a shorter hospital stay.1-11 

Kehlet et al. developed a multimodal fast track perioperative care programme specifically 

for elective large bowel surgery. This programme is aimed to enhance postoperative 

recovery and to avoid common reasons that interfere with early hospital discharge, such 

as the need for parenteral analgesics or fluids, inadequate oral intake, delayed patient 

mobilisation, complications, and lack of home care.1-6 The essence of Kehlet’s and other 

fast track programmes in colonic surgery, comprises of extensive preoperative counselling, 

adequate preoperative nutrition including no preoperative fasting but carbohydrate 

loaded liquids until two hours prior to surgery, no bowel preparation, and no sedative 

pre-medication. Furthermore, the fast track programme includes tailored anaesthesiology 
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Figure 1. The essential elements of the fast track perioperative care programme.
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encompassing thoracic epidural anaesthesia and short acting anaesthetics, non-opioid 

pain management, avoiding perioperative fluid overload, minimal invasive surgery, 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. 

A reduction in hospital stay of up to two or three days after elective open segmental 

colectomy has been reported, in a fast track care programme.1-6

Although many surgeons currently apply some of the fast track elements which are 

not incorporated in a complete fast track perioperative care programme, such as the 

omission of oral bowel preparation and drains, and early removal of the nasogastric 

tube, considerable variation still exists throughout Europe in the degree into which these 

elements are applied into daily practice.12-15

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

applied in several fields of elective surgery, e.g. for aortic aneurysm repair, pulmonary 

lobectomy, and laparoscopic gastro-oesophageal reflux surgery.16-18

In this paper, the individual elements of fast track perioperative care will be discussed, 

followed by a systematic review of prospective clinical controlled trials that have been 

published on fast track perioperative care programmes used in elective segmental 

colorectal resections.

Fast track perioperative care elements

Preoperative fast track care elements
In fast track perioperative care, preoperative counselling is more extensive compared 

to traditional care. Patients are informed on the important elements of fast track 

perioperative care, such as the importance of early mobilisation and diet resumption to 

reduce starvation and muscle loss, which is facilitated by tailored locoregional analgesia 

and medicinal support. Furthermore, at this first meeting, the patient is informed on his/

her active role with specific tasks in the early postoperative period. These tasks include 

targets for oral intake and mobilisation. It is also important to discuss when discharge can 

be expected.19-22 

Patients included in the fast track programme do not receive oral bowel preparation. 

Patients only receive two enemas before surgery (evening before and preoperatively). In 

recent meta-analyses on bowel preparation it has been shown that there are no advantages 

of oral bowel preparation in colonic surgery.23-25 On the contrary, it is suggested that 

after bowel preparation more anastomotic leaks might occur and there is also a trend 

towards more wound infections, peritonitis and mortality. Other drawbacks of oral bowel 

preparation include longer preoperative hospitalisation, induction of stress-response, and 

disturbance of the physiological bowel motility and bacterial flora. Furthermore, bowel 

preparation can result in dehydration and electrolyte abnormalities.

Besides the patients’ own medication, patients who are treated in a fast track perioperative 
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care programme do not receive sedative pre-medication. Pre-medication, most often 

consisting of benzodiazepines, might result in a somnolent/sedated patient both pre- and 

postoperatively. As a consequence, provided information is not interpreted adequately 

and active mobilisation is reduced.26 As the patient starts with oral intake and mobilisation 

directly after surgery, sedation is undesirable. 

The Dutch Anaesthesia Society states that intake of clear fluids up to 2-4 hours before 

initiation of anaesthesia is safe. However, in daily practice this implies that a patient has 

to fast from the evening before the operation. This is unnecessary because clear liquids or 

carbohydrate loaded beverages are out of the stomach within 90 minutes and thereafter 

there is no increased risk of aspiration.15;27-29 Another advantage of offering clear 

carbohydrate loaded beverages two hours before surgery is that it reduces preoperative 

thirst, hunger, anxiety, and glycogen depletion. Finally, postoperatively insulin resistance is 

reduced with less risk of hyperglycaemia.15;29 

Perioperative fast track care elements
An important element of anaesthesiologic care in the fast track programme is thoracic 

epidural analgesia which is commenced preoperatively and continued until two days 

postoperatively. This thoracic epidural catheter provides optimal pain relief, with the 

preservation of the patients’ normal capability of mobilisation (i.e. no motor function loss 

of the legs). Furthermore, the use of epidural analgesia results in a reduction of systemic 

opioid usage. Finally, afferent nerves from the surgical field are blocked (symphatic block) 

resulting in a reduced stress-response, less gut paralysis, and a decreased risk of pulmonary 

complications.15;30-32

General anaesthesia is accomplished by agents with short pharmaco-dynamic duration 

resulting in a shorter stay in the recovery department. As a result pro-active recovery 

is possible on the day of surgery. Postoperative nausea and vomiting are treated with a 

combination of anti-emetic drugs.15;32;33

The surgical “access trauma” is reduced by using small incisions resulting in a reduction of 

the inflammatory- and neuro-endocrine stressrespons.14;34-36 A further reduction might 

be accomplished with a laparoscopic approach. In a meta-analysis on the safety and 

effectiveness of elective laparoscopic segmental colorectal resections for malignancy it 

has been demonstrated that laparoscopy, within a traditional care setting, is associated 

with less morbidity, an enhanced recovery of gastro-intestinal motility, and a shorter 

hospital stay.37 However, others have shown no differences between laparoscopic and 

open surgery within a fast track perioperative care programme.38

Surgical incisions are infiltrated with a local anaesthetic agent which results in less wound 

pain. Infiltration of the operative field prior to the incision, results in a better pain control 

when compared to infiltration during wound closure.39;40 

During (prolonged) operative procedures there is a risk of hypothermia. During re-warming 

of the patient, catecholamines and cortisol are released which enhance the stress-response. 

Prevention of hypothermia with upper-body forced-air heating covers (Bair Hugger®) 

and infusion of warmed fluids, is important for the reduction of the stress-response, 
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complications, and organ dysfunction.14 It has been shown that active hypothermia 

prevention reduces the risk of wound infection, blood loss, cardiac complications and 

discomfort.41;42

Recent literature has demonstrated that restriction of perioperative i.v. fluids (1500-3000 

ml) reduces postoperative morbidity and shortens postoperative ileus.32;43;44 Furthermore, 

patients treated according to fast track perioperative care principles have a reduced need 

for i.v. fluids because of the omission of oral bowel preparation and an increased oral 

intake perioperatively. Patients with an epidural may experience vasodilatation leading to 

hypotension. Judicious use of vasopressors in the treatment of this hypotension can avoid 

excessive fluid administration.45 

In two meta-analyses it has been demonstrated that routine nasogastric decompression 

should be avoided after elective colorectal surgery.46;47 A nasogastric tube is very 

unpleasant for the patient, hinders oral intake and prolongs (artificially) postoperative 

ileus. Early removal of the nasogastric tube is not accompanied by an increased number of 

complications. Moreover, the incidence of postoperative fever, atelectasis, and pneumonia 

might be reduced. Therefore, in daily practice the nasogastric tube is removed during 

extubation. If a patient develops nausea and vomiting postoperatively, treatment should be 

started with a combination of anti-emetics and not directly by nasogastric tube insertion. 

Postoperative fast track care elements
Postoperative bed rest results in an increased insulin resistance, muscle loss with decreased 

strength, decreased pulmonary function and tissue oxygenation, and an increased risk of 

thrombo-embolic complications.3;14;15

The presence of an abdominal drain represents a significant burden during early mobilisation. 

It has never been demonstrated that the use of drains after colonic surgery beneficially 

influences the occurrence of anastomotic leakage and morbidity.48;49 Therefore, the use 

of abdominal drains should be minimized.

Also, urinary drainage holds patients back during mobilisation. For this reason, it 

is recommended to use urinary bladder drainage only for the duration of epidural 

analgesia.15 

Since the day of surgery must be considered as the first day of recovery, patients are 

mobilised directly after surgery. The aim is to have patients out of bed for two hours on 

the day of surgery and at least six hours per day thereafter, until discharge. The early 

mobilisation is facilitated by adequate pain relief with thoracic epidural analgesia and 

encouragement to achieve the daily targets. The early mobilisation reduces the risk of 

thrombo-embolic and pulmonary complications, decreases the amount of muscle loss and 

increases muscle strength, and postoperative insulin resistance is also reduced.3;14;15

Early introduction of oral intake postoperatively is well tolerated by most patients. Early 

feeding might increase bowel motility resulting in a shorter postoperative ileus and a 

shorter hospital stay.50 A meta-analysis on early enteral or oral feeding versus “nil by 

mouth” demonstrated that early feeding reduced both the risk of infectious complications 

and hospital stay. Furthermore, there was a trend towards less anastomotic leakages. 
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However, early feeding was associated with some gastro-intestinal symptoms, especially 

vomiting.51

To further enhance oral intake, it is important to prevent postoperative gut dysfunction. 

Postoperative ileus is partly caused by an inhibitory reflex from the surgical field. A thoracic 

epidural, in contrast to a lumbar epidural, blocks this reflex and therefore might have a 

positive effect on the prevention of paralytic ileus. Another important issue regarding 

postoperative analgesia is opioid sparing and thereby avoiding opioid-related side 

effects such as sedation and a negative effect on gut motility. For this reason, patients 

additionally receive paracetamol and after discontinuation of the epidural a non steroidal 

anti-inflammatory drug (NSAID) is started.14;15

Furthermore, it is important to avoid fluid overload (i.v. fluids) and medicinal support is 

started such as oral magnesium oxide and pro-kinetic drugs.14;15;30;32

The implementation of the programme into daily 
practice

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 as 

a single modality within a traditional care setting results in less morbidity and/or a faster 

recovery, i.e. the omission of bowel preparation, removal of the nasogastric tube at the 

time of extubation, and optimal pre- and postoperative nutritional care.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.15

The effect of a fast track perioperative care programme might be, for an important part, 

caused by working according to a clearly defined evidence-based protocol. Both patient 

and care takers are well informed which targets have to be reached at a certain point in 

the recovery of a patient. 

In the fast track care programme it is important to discharge patients “under supervision”. 

Once at home, patients are contacted by phone within 24-48 hours after discharge 

to ensure that there are no questions or complications. Patients should be discharged 

according to predefined discharge criteria. These discharge criteria include adequate pain 

control with oral analgesics, absence of nausea, ability to take solid foods, passage of 

flatus and/or stool, mobilisation and self support as compared to the preoperative level, 

and finally acceptance of discharge by the patient.

When the postoperative course of a patient is uncomplicated, discharge can normally 

be expected between the third and sixth postoperative day.2;7;8;52;53 Facilities should be 

created to rapidly deal with complications that occur after discharge. Readmission in itself 

does not always imply an overnight stay. Often patients can re-attend the hospital as an 

out-patient, receive treatment (e.g. anti-emetics/fluids) and be discharged the same day. 
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Nevertheless, it is essential that there is a clear pathway for the prompt and safe readmission 

of patients who experience major complications (e.g. anastomotic leakage).15

Most likely, fast track perioperative care programmes are not associated with an increased 

workload of the first line home care takers (e.g. district nurse or general practitioner). 

This is because patients are discharged in the same condition as formerly in a traditional 

care setting. Moreover, the patient is instructed to contact the hospital if any questions or 

complications may arise. First line home care takers should be involved earlier because the 

discharge process has already started at the preadmission counselling session. Problems 

regarding the patients’ social environment or special needs are addressed in this session 

and if necessary first line care takers are contacted at this stage.15 

There are no absolute contra-indications for fast track perioperative care itself. However, 

there may be certain contra-indications for individual protocol elements. For example, in 

patients with coagulation disorders the application of an epidural catheter is not possible. 

In those circumstances only the contra-indicated elements are omitted, the other elements 

are applied normally. It has been shown that fast track perioperative care is safe, feasible, 

and associated with positive results in an older population or for patients with significant 

co-morbidity.9;54 However, for this patient population it might be difficult to achieve 

certain targets, such as the amount of postoperative mobilisation. In those cases targets 

are set at the highest level possible.

It is important that the outcome is documented and evaluated during the introduction 

of a fast track perioperative care programme. This not only ensures that morbidity and 

mortality are optimal but also that feedback is provided on the protocol compliance to 

the individual elements and to identify aspects of the programme that may need further 

development of infrastructure and staff education.15

Study Design N
FT / TC

Age (yr)
FT / TC

% ASA I&II
FT / TC

PHS (days)
FT / TC

Anderson et al.
BJS 2003 RCT 14 / 11 64 / 68 93 / 91 4 (3) / 7 (7)‡

Delaney et al.
DCR 2003 RCT 31 / 33 51 / 42‡ 61 / 79 5.2 / 5.8

Raue et al.
Surg Endosc 2004 CCT 23 / 29 63 / 65 52 / 72 (4) / (7)‡

Bradshaw et al.
J Am Coll Surg 1998 CCT 36 / 36 63 / 60 No ASA IV 4.9 / 6‡

Basse et al.
DCR 2004 CCT 130 / 130† 72 / 74 60 / 77‡ 3.3 (2) / 10 (8)‡

Table 1. Patient characteristics, quality assessment, and results of the included studies

Continues data (age, PHS and OHS): mean (median); FT: Fast Track perioperative care; TC: Traditional Care; 
PHS: Primary Hospital Stay; OHS: Overall Hospital Stay (including readmissions within 30 days); RCT: Randomised 
Clinical Trial; CCT: Clinical Controlled Trial; ASA: American Society of Anaesthesiologists; ‡ p<0.05; †Traditional 
Care group retrospectively collected in another hospital; *Quality assessment: score ranging from 0 (worst)-5 
(best) based on the cumulative score on the items randomisation, consecutivety, adequate follow-up (>30 days), 
independent collection of data and similarity of the groups. 
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Systematic review; what can be accomplished with 
the implementation of a fast track perioperative care 
programme in colonic surgery? 

The Medline, EMBASE, and Cochrane Library databases were searched for all 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. Two investigators (JW, SP) independently performed 

the literature search, data-extraction and quality assessment of the included studies. 

The search identified 39 publications, of which 34 were excluded due to insufficient details,  

a completely retrospective, uncontrolled study design or because the data had been used 

in other selected publications. Five studies were included in the final analysis comprising 

two randomised7;8 and three controlled clinical trials.2;52;53 The studies were published 

between 1998 and 2004. In Table 1 the patient characteristics and quality assessment is 

shown. 

The application of the predefined fast track perioperative care elements varied widely 

between the studies. The programmes that were reported on in the five studies contained an 

average of 7.6 (range 4-10) fast track perioperative care elements. Accelerated mobilisation 

and early postoperative feeding were present in all studies, while other elements, such 

as omission of sedative pre-medication, the use of preoperative carbohydrate loaded 

liquids, omission of bowel preparation, and perioperative restriction of i.v. fluids, were less 

effectively applied. Particularly the preoperative care elements were less implemented.

The primary hospital stay (PHS) and overall hospital stay (OHS), including the readmissions 

within 30 days are shown in Table 1. PHS was significantly shorter after fast track 

perioperative care in four of the five studies.2;7;52;53 OHS was reported in three studies, 

all of which reported a significantly shorter OHS in the fast track perioperative care group 

as compared to the traditional care group.2;7;8 It has been suggested that a reduction of 

PHS might increase the number of readmissions. However, in the included studies there 

were no significant differences in the number of readmissions between the fast track 

perioperative care and traditional care groups. Readmission rates were 0-21% and 0-18% 

OHS (days)
FT / TC

Readmissions % (n)
FT / TC

Morbidity % (n)
FT / TC

Quality score*

4 (3) / 7 (7)‡ 0 (0) / 0 (0) 29 (4) / 45 (5) 4

5.4 / 7.1‡ 10 (3) / 18 (6) 23 (7) / 30 (10) 3

4 (1) / 7 (2) 17 (4) / 24 (7) 2

3 (1) / 3 (1) 8 (3) / 11 (4) 2

5.5 (2) / 13 (10)‡ 21 (27) / 12 (16) 25 (33) / 55 (72)‡ 3
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respectively. The morbidity and mortality rates are shown in Table 1. With the exception 

of one study that reported significant less morbidity in the fast track perioperative care 

group, there were no further differences.2 

Conclusion

Fast track perioperative care programmes are intensive multimodal and multidisciplinary 

programmes with the goal to reduce loss of functional capacity and to enhance 

postoperative recovery, resulting in a shorter hospital stay and an earlier return to normal 

life. 

Concerning cost-effectiveness, costs are reduced for the health care insurers and society on 

the one hand. This is due to a reduction in hospital stay and an earlier resumption of work. 

On the other hand, the costs for the hospital are increased because the hospital invests in 

a multimodal and multidisciplinary programme which results in a shorter hospital stay and 

correspondingly a smaller reimbursement by the health care insurer. To compensate for 

this, an adjusted reimbursement should be introduced for procedures performed within a 

fast track perioperative care programme.

When hospital stay is reduced, it is important to assure that patients are discharged in 

the same condition as would have been the case in a traditional care situation: ‘an earlier 

discharge is possible because the patient has recovered earlier’. This, in part, can be 

achieved by applying strict discharge criteria. In addition to this, patients should be able to 

easily contact the hospital for questions. Also, readmission procedures should be simplified 

to assure that there is no delay in admission and to provide the necessary treatment.

Finally, the question remains how to implement such evidence based perioperative care 

programmes on a broader basis in the Netherlands. Future studies should investigate 

the added benefit of laparoscopic surgery within a fast track perioperative care 

programme.12;55
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