PAGE  
1

ENAHANCED RECOVERY AFTER COLORECTAL SURGERY

INTRODUCTION

In order to reduce morbidity, and to have a faster recovery and shortened hospital stay after elective colorectal surgery, peri-operative care has been slowly evolving. During the past decade, various multimodal recovery programs conducted by different authorities, such as “ Enhanced Recovery After Surgery” (ERAS), “Enhanced Recovery Program”, “Accelerated Postoperative Recovery Program”, “Multimodal Optimization of Surgical Care” or “Fast Track” (FT), etc, were established to decrease the surgical stress response, accelerate recovery, decrease complications, shorten the hospital stay, and reduce hospital costs, without compromising patient safety. 

Although some variation exists, the major elements of these programs are about the same: optimal pain relief, stress reduction with regional anesthesia/analgesia, early enteral nutrition, and early mobilization. Many of these elements are based on evidences derived from randomized clinical trials or systematic meta-analysis. 
Common elements of these protocols:

Pre-operative phase:

1. Preoperative counseling
2. Avoidance of mechanical bowel preparation

3. No pre-anesthetic medication

4. Oral carbohydrate liquid intake 2-4 hours preoperatively and short time preoperative fasting 
5. Anti-microbial prophylaxis

6. Anti-thrombotic prophylaxis

Intra-operative phase

7. Warm-air body heating in OR

8. Modified anesthetic protocol

9. Thoracic epidural anesthesia or analgesia

10. Minimally invasive surgery or short incision wound

11. No routine drain use

Postoperative phase

12. No routine naso-gastric decompression

13. Prevention of nausea and vomiting

14. Restriction of intravenous fluid and sodium

15. Non-opioid oral analgesic

16. Stimulation of gut motility

17. Early feeding

18. Early removal of urinary catheters

19. Aggressive structured ambulation plan

20. Audit of compliance/outcomes

Areas for potential improvement:

@ Alcohol abstinence before operation

@ Smoking cessation before operation

@ Pre-operative nutritional support

@ Pro-biotic or syn-biotic use before operation

@ High inspired O2 concentration (80%) during and shortly after the operation
Preoperative counseling
Rationale: less anxiety, shorter hospital stay, better compliance with aggressive rehabilitation program
Evidence:

1. Egbert LD et al (NEJM, 1964), Kiecolt-Glaser JK et al (American Psychology, 1998), Disbrow EA et al (Western Journal of Medicine, 1993): detailed pre-op patient information to tell what will happen during the hospital stay, what they have to expect, and what their role is in their recovery can result in less anxiety and pain, adherence to the care plan, and allow timely recovery and early discharge. 
No routine mechanical bowel preparation

Conventional care:

1. Regarding oral bowel preparation, Sodium phosphate (Fleet Phosphosoda) probably is the most convenient method 

2. Mechanical bowel preparation is routinely used to prevent anastomotic leakage and infectious complications

Recommendation:

Patients undergoing colonic resection should not receive routine oral bowel preparation
Rationale: 

1. Mechanical bowel preparation is stressful and may result in dehydration and electrolyte imbalance, especially in the elderly patients.

2. Mechanical bowel preparation does not reduce anastomotic leakage rate and septic complications

Evidence:

1. Study suggesting bowel preparation may induce dehydration and electrolyte imbalance: K. Holte et al: “Physiologic effects of bowel preparation.” Dis Colon Rectum, 2004
PURPOSE: Despite the universal use of bowel preparation before colonoscopy and colorectal surgery, the physiologic effects have not been described in a standardized setting. This study was designed to investigate the physiologic effects of bowel preparation. 
METHODS: In a prospective study, 12 healthy volunteers (median age, 63 years) underwent bowel preparation with bisacodyl and sodium phosphate. Fluid and food intake were standardized according to weight, providing adequate calorie and oral fluid intake. Before and after bowel preparation, weight, exercise capacity, orthostatic tolerance, plasma and extra-cellular volume, balance function, and biochemical parameters were measured. 
RESULTS: Bowel preparation led to a significant decrease in exercise capacity (median, 9 percent) and weight (median, 1.2 kg). Plasma osmolality was significantly increased from 287 to 290 mmol kg-1, as well as increased phosphate and urea concentrations, whereas calcium and potassium concentrations decreased significantly after bowel preparation. No differences in plasma or extra-cellular volumes were seen. Orthostatic tolerance and balance function did not change after bowel preparation. 
CONCLUSIONS: Bowel preparation has significant adverse physiologic effects, which may be attributed to dehydration. The majority of these findings is small and may not be of clinical relevance in otherwise healthy patients undergoing bowel preparation and following recommendations for oral fluid intake. 

2. Literature indicating that mechanical bowel preparation should be omitted for elective colorectal surgery: K. Slim et al:”Meta-analysis of randomized clinical trials of colorectal surgery with or without mechanical bowel preparation.” Br J Surg, 2004 
Background: Mechanical bowel preparation is used routinely before colorectal surgery, but some randomized clinical trials have suggested that it is of no benefit. This study assesses whether such bowel preparation may safely be omitted before elective colorectal surgery. 
Methods: A search of the literature was performed; the inclusion criteria were randomized clinical trials comparing bowel preparation with no preparation in colorectal surgery. The methodological quality of included trials was assessed. The primary outcome was anastomotic leakage; secondary outcomes were other septic complications. The meta-analysis was conducted using the Peto one-step method. 
Results: Eleven trials were retrieved, of which seven, containing 1454 patients, were included in the meta-analysis. There was no heterogeneity between the trials. Significantly more anastomotic leakage was found after mechanical bowel preparation (5.6 versus 3.2 per cent; odds ratio 1.75 (95 per cent confidence interval 1.05 to 2.90); P = 0.032). All other endpoints (wound infection, other septic complications and non-septic complications) also favored the no-preparation regimen, but the differences were not statistically significant. Sensitivity analysis showed that these results were similar when trials of poor quality were excluded. Subgroup analysis showed that anastomotic leakage was significantly greater after bowel preparation with polyethylene glycol (PEG) compared with no preparation, but not after other types of preparation. 
Conclusion: There is good evidence to suggest that mechanical bowel preparation using PEG should be omitted before elective colorectal surgery. Other bowel preparations should be evaluated by further large randomized trials.

3. Cochrane review suggesting that oral preparation does not reduce leakage: Guenaga KF et al:”Mechanical bowel preparation for elective colorectal surgery”. Cochrane Database Syst Rev., 2005 
BACKGROUND: For over a century the presence of bowel content during surgery has been linked to anastomotic leakage. Mechanical bowel preparation has been considered an efficient agent against leakage and infectious complications. This dogma is not based on solid evidence, but on observational data and expert's opinions. 
OBJECTIVES: To determine the effectiveness and safety of prophylactic mechanical bowel preparation for morbidity and mortality rates in elective colorectal surgery. 
SEARCH STRATEGY: We searched MEDLINE, EMBASE, LILACS, and the Cochrane Central Register of Controlled Trials. We also searched relevant medical journals, and conference proceedings from major gastroenterological congresses and contacted experts in the field. We used the search strategy described by the Colorectal Cancer Review Group, without limitations for date of publication and language.
SELECTION CRITERIA: Randomised, clinical trials that compared any strategy in mechanical bowel preparation with no mechanical bowel preparation. 
DATA COLLECTION AND ANALYSIS: Data were independently extracted by the reviewers and cross-checked. The same reviewers assessed the methodological quality of each trial. Details of the randomisation (generation and concealment), blinding, whether an intention-to-treat analysis was done, and the number of patients lost to follow-up was recorded. For analysis the Peto odds ratio (OR) was used as defaults. 
MAIN RESULTS: Of the 1592 patients (9 trials), 789 were allocated to mechanical bowel preparation (Group A) and 803 to no preparation (Group B) before elective colorectal surgery. For anastomotic leakage (main outcome) the results were: - Low anterior resection: 9.8% (11 of 112 patients in Group A) compared with 7.5% (9 of 119 patients in Group B); Peto OR 1.45, 95% confidence interval (CI): 0.57 to 3.67 (non-significant); - Colonic surgery: 2.9% (Group A) compared with 1.6% (Group B) ; Peto OR 1.80, 95% CI: 0.68 to 4.75 (non-significant); Overall anastomotic leakage: 6.2% (Group A) compared with 3.2% (Group B); Peto OR 2.03, 95% CI: 1.276 to 3.26 (p=0.003).For the secondary outcome of wound infection the result was: 7.4% (Group A) compared with 5.4% (Group B); Peto OR 1.46, 95% CI: 0.97 - to 2.18 (p=0.07); Sensitivity analyses excluding studies with dubious randomisation, studies published as abstracts only, and studies involving children did not change the overall conclusions 
AUTHORS' CONCLUSIONS: There is no convincing evidence that mechanical bowel preparation is associated with reduced rates of anastomotic leakage after elective colorectal surgery. On the contrary, there is evidence that this intervention may be associated with an increased rate of anastomotic leakage and wound complications. It is not possible to be conclusion on the latter issue because of the clinical heterogeneity of trial inclusion criteria, methodological inadequacies in trial (in particular, poor reporting of concealment and allocation), potential performance biases, and failure of intention-to-treat analyses. Nevertheless, the dogma that mechanical bowel preparation is necessary before elective colorectal surgery should be reconsidered.

No pre-anesthetic medication
Recommendation: patients should not receive pre-anesthetic anxiolytic or analgesic medication

Evidence:

1. Beneficial effect of pre-op anxiolytic was not established.

2. Pre-op anxiolytic worsens post-op sedation 

Preemptive analgesia (starting analgesic pre-op) has no effect on post-op pain relief 

Oral clear carbohydrate liquid intake till 2-4 hours preoperatively and shortened preoperative fasting

· Traditional care: nil by mouth from midnight

· The rationale of traditional care: to reduce the volume and acidity of stomach contents during operations, thus reducing the risk of aspiration
· New recommendation:

1. intake of clear fluids till 2hrs preop and 6hr-fasting for solid food.

2. provision of clear carbohydrate-rich liquid till 2-3hrs pre-op

3. patients should have normal food on the day before op.     

· Evidence: 

1. Brady M et al: “Preoperative fasting for adults to prevent perioperative complications”, Cochrane Database of Systematic Review 2003:

1). A systematic review of the effect of different preperative fasting regimens (duration, volume and type of permitted intake) on perioperative complications and patient wellbeing (nausea, vomiting, anxiety, etc)

2).38 randomized controlled comparisons were identified

3).No evidence that volume or pH of the gastric contents differs significantly whether the patients were on traditional fast or shortened fluid fast. Fluids evaluated include water, coffee, fruit juice, clear liquid, or carbohydrated drinks.

4). Patients taking water were found to have a significantly lower volume than patients of traditional fasting.

5) Conclusions: no evidence to suggest that shortened fluid fasting resulted in increased risk of aspiration or related morbidity compared with traditional fasting.       

2. Hausel et al (Anesthesia and analgesia, 2001): provision of carbohydrate beverage (12.6%) at a dose of 800ml before MN and 400 ml 2-3 hrs preop reduces thirst, hunger and anxiety.

3. Soop M et al (Am J Physiol Endocrinol Metab, 2001): preop carbo-liquid reduces post-op insulin resistance. 

4. Ljungqvist O et al: “Modulation of postoperative insulin resistance by preoperative carbohydrate loading” Proc Nutr Soc, 2002:

1). When patients were given preoperative intravenous glucose or oral carbohydrate-rich drink instead of overnight fasting, insulin resistance postoperatively were reduced by about half.

2). Overnight intravenous glucose at high doses improved postop N economy.

3). Fasting overnight is not an optimal way to prepare patients for elective colorectal surgery. Instead, preop carbohydrates have clinical benefits.

· Rationale: less postoperative insulin resistance,

improved outcomes after surgery 

Anti-thrombotic prophylaxis

Recommendation:

1. Low molecular weight heparin ( LMWH) (fractionated) is preferable due to easier compliance ( subcutaneous injection, once daily)

2. Lower dose (20mg enoxaparin) is about as effective as higher dose id in US) and higher dose should be avoided due to risk of epidural hematoma with concomitant use of epidural analgesia. 

3. Treatment should be started 2-12hrs before the operation. 

4. Concomitant use of LMWH and continuous epidural analgesia: 
1). Delay in needle placement of 8-12 h after a LMWH injection
2). LMWH use 1-12 hrs after epidural cath insertion

3). catheter was removed 8-12 h after LMWH administration, or 1-2 h before the next dose   

5. Treatment is continued until fully mobilized, usually less than 4 weeks. 

6. Concomitant use of acetaminophen is safe while use with other NSAIDs is debatable.

7. Graded compression elastic stockings are recommended for additional advantages.     

Evidence: 
1. Clagett et al: Prevention of venous thrombo-embolism

Chest, 1998 
2. Horlocker TT et al: Spinal and Epidural Blockade and Perioperative LowMolecular Weight Heparin: Smooth Sailing on the Titanic

Anti-microbial prophylaxis

Recommendation:

1. Prophylaxis should be effective against both aerobes and anaerobes

2. Single dose is as effective a multi-dose, but a repeat does intra-operatively may be necessary in prolonged operation(>3hrs) 

Evidence:

Song F et al: “Antimicrobial prophylaxis in colorectal surgery: a systematic review of randomized controlled trials”. Br J Surg, 1998


Prevention of intra-op hypothermia

Recommendation: 

Maintenance of normothermia by with infusion of warm fluids and an upper-body forced-air heating 
Rationale: 

1. Reduce endocrine-metabolic and sympathetic reflexes 
2. Change the fibrinolytic-coagulatory balance to reduce bleeding and transfusion requirements. 

3.Reduce wound infections, and cardiac complications
Evidence: 

1. Study that suggests normothermia to decrease wound infection: Kurz, A et al: “Peri-operative normothermia to reduce the incidence of surgical-wound infection and shorten hospitalization”. New England Journal of Medicine, 1996
BACKGORUND Mild perioperative hypothermia, which is common during major surgery, may promote surgical-wound infection by triggering thermoregulatory vasoconstriction, which decreases subcutaneous oxygen tension. Reduced levels of oxygen in tissue impair oxidative killing by neutrophils and decrease the strength of the healing wound by reducing the deposition of collagen. Hypothermia also directly impairs immune function. We tested the hypothesis that hypothermia both increases susceptibility to surgical-wound infection and lengthens hospitalization. 
METHODS. Two hundred patients undergoing colorectal surgery were randomly assigned to routine intraoperative thermal care (the hypothermia group) or additional warming (the normothermia group). The patients' anesthetic care was standardized, and they were all given cefamandole and metronidazole. In a double-blind protocol, their wounds were evaluated daily until discharge from the hospital and in the clinic after two weeks; wounds containing culture-positive pus were considered infected. The patients' surgeons remained unaware of the patients' group assignments. 
RESULTS. The mean (±SD) final intraoperative core temperature was 34.7±0.6°C in the hypothermia group and 36.6±0.5°C in the normothermia group (P<0.001). Surgical-wound infections were found in 18 of 96 patients assigned to hypothermia (19 percent) but in only 6 of 104 patients assigned to normothermia (6 percent, P = 0.009). The sutures were removed one day later in the patients assigned to hypothermia than in those assigned to normothermia (P = 0.002), and the duration of hospitalization was prolonged by 2.6 days (approximately 20 percent) in the hypothermia group (P=0.01). 
CONCLUSIONS. Hypothermia itself may delay healing and predispose patients to wound infections. Maintaining normothermia intra-operatively is likely to decrease the incidence of infectious complications in patients undergoing colorectal resection and to shorten their hospitalizations.

2. Study to suggest normothermia to reduce cardiac complications: Frank, S.M et al: “Peri-operative maintenance of normothermia reduces the incidence of morbid cardiac events: A randomized clinical trial” Journal of the American Medical Association 1997
OBJECTIVE:To assess the relationship between body temperature and cardiac morbidity during the perioperative period.
DESIGN.-Randomized controlled trial comparing routine thermal care (hypothermic group) to additional supplemental warming care (normothermic group). 
SETTING.-Operating rooms and surgical intensive care unit at an academic medical center. 
SUBJECTS.-Three hundred patients undergoing abdominal, thoracic, or vascular surgical procedures who either had documented coronary artery disease or were at high risk for coronary disease. 
OUTCOME MEASURE.-The relative risk of a morbid cardiac event (unstable angina/ischemia, cardiac arrest, or myocardial infarction) according to thermal treatment. Cardiac outcomes were assessed in a double-blind fashion. Results.-Mean core temperature after surgery was lower in the hypothermic group (35.4±0.1°c) than in the normothermic group (36.7±0.1 °C) (P<.001) and remained lower during the early postoperative period. Perioperative morbid cardiac events occurred less frequently in the normothermic group than in the hypothermic group (1.4% vs 6.3%; P=.02). Hypothermia was an independent predictor of morbid cardiac events by multivariate analysis (relative risk, 2.2; 95% confidence interval, 1.1-4.7; P=.04), indicating a 55% reduction in risk when normothermia was maintained. Postoperative ventricular tachycardia also occurred less frequently in the normothermic group than in the hypothermic group (2.4% vs 7.9%; P=.04). 
CONCLUSION.-In patients with cardiac risk factors who are undergoing noncardiac surgery, the perioperative maintenance of normothermia is associated with a reduced incidence of morbid cardiac events and ventricular tachycardia.
3. Study to suggest normothermia to reduce blood loss and transfusion: H. Schmied et al: “Mild hypothermia increases blood loss and transfusion requirements during total hip arthroplasty”. Lancet ,1996 
BACKGROUND: In-vitro studies indicate that platelet function and the coagulation cascade are impaired by hypothermia. However, the extent to which perioperative hypothermia influences bleeding during surgery remains unknown. Accordingly, we tested the hypothesis that mild hypothermia increases blood loss and allogeneic transfusion requirements during hip arthroplasty. 

METHOD: Blood loss and transfusion requirements were evaluated in 60 patients undergoing primary, unilateral total hip arthroplasties who were randomly assigned to normothermia (final intraoperative core temperature 36·6 [0·4]°C) or mild hypothermia (35·0 [0·5]°C). Crystalloid, colloid, scavenged red cells, and allogeneic blood were administered by strict protocol. 

FINDINGS: Intra- and postoperative blood loss was significantly greater in the hypothermic patients: 2·2 (0·5) L vs 1·7 (0·3) L, p<0·001). Eight units of allogeneic packed red cells were required in seven of the 30 hypothermic patients, whereas only one normothermic patient required a unit of allogeneic blood (p<0·05 for administered volume). A typical decrease in core temperature in patients undergoing hip arthroplasty will thus augment blood loss by approximately 500 mL. 

INTERPRETATION: The maintenance of intraoperative normothermia reduces blood loss and allogeneic blood requirements in patients undergoing total hip arthroplasty

Anesthetic policy

Recommendation: 

1. Agents with short duration (e.g. propofol, remifentanil), instead of longer-acting agents (e.g. morphine, fentanyl) should be used to allow early ambulation plan to start on the day of op. 

2. Intra-operative mid-thoracic epidural analgesia/anesthesia (before skin incision) should be considered to reduce the dosage of general anesthetic agents and block stress hormone release and attenuate post-op insulin resistance.

3. The cath should be placed at T7/8 level for colorectal surgery to achieve both analgesic and sympathetic block to prevent postop ileus.  

4. During surgery, the block can be maintained by continuous infusion of local anesthetic(e.g., bupivacaine 0.1%) and low dose opiate(e.g., 2ug/ml fentanyl) at 4-10 ml/hr. Epidural opioids in small dose have been shown to act in synergy with epidural local anesthetics in providing analgesia, allowing reduced dosage of both agents.
5. A small amount of epinephrine added to the epidural agents may improve the analgesic effect and decrease opioid systemic side effects. 

Evidence: 

1. No evidence regarding the choice of the optimal anesthetic method to improve morbidity and enhance recovery after colo-rectal surgery. 

2. There is clear evidence that a thoracic epidural can block many of the components of the stress response to injury and reduce the duration of post-op ileus

Jørgensen H et al: “Epidural local anesthetics versus opioid-based analgesic regimens on postoperative gastrointestinal paralysis, PONV and pain after abdominal surgery” Cochrane Database Syst Rev. 2000

BACKGROUND: Gastrointestinal paralysis, nausea and vomiting, and pain, are major clinical problems following abdominal surgery. Anesthetic and analgesic techniques that reduce pain and postoperative nausea and vomiting (PONV), and prevent or reduce postoperative ileus, may reduce postoperative morbidity, duration of hospitalization and hospital costs. 
OBJECTIVES: To compare effects of postoperative epidural local anesthetic with regimens based on systemic or epidural opioids, on postoperative gastrointestinal function, postoperative pain, PONV and surgical/anesthetic complications. 
SEARCH STRATEGY: Trials were identified by computerized searches of the Cochrane Controlled Trials Register, MEDLINE, EMBASE and by checking the reference lists of trials and review articles. SELECTION CRITERIA: Randomized controlled trials comparing the effects of postoperative epidural local anesthetic with systemic or epidural opioids. 
DATA COLLECTION AND ANALYSIS: Collected data included treatment in active (local anesthetic) and control (opioid based) groups, time to first postoperative stool, time to first postoperative flatus, gastric emptying measured by the paracetamol absorption test, duration of the passage of barium sulphate, pain assessments, use of supplementary analgesics, nausea, vomiting and surgical/anesthetic complications.
MAIN RESULTS: Most studies in this review involved a small number of patients. Furthermore half of the studies indicated a poor level of methodology in particular regarding blinding and report of withdrawals. Heterogeneity of included studies was substantial. Results consistently showed reduced time to return of gastrointestinal function in the epidural local anesthetic group compared with groups receiving systemic or epidural opioid (37 hours and 24 hours, respectively). Postoperative pain was comparable. Two studies compared the effect of epidural local anesthetic with a combination of epidural local anesthetic and opioid on gastrointestinal function. One study favored epidural local anesthetic and one study was indifferent. A meta-analysis of five of eight studies comparing the effect of epidural local anesthetic with a combination of epidural local anesthetic and opioid on postoperative pain, yielded a reduction in VAS pain scores (0-100 mm) on the first postoperative day of 15 mm, in favor of the combination. No significant differences in PONV were observed between epidural local anaesthetic and opioid based regimens.
REVIEWER'S CONCLUSIONS: Administration of epidural local anesthetics to patients undergoing laparotomy reduces gastrointestinal paralysis compared with systemic or epidural opioids, with comparable postoperative pain relief. Addition of opioid to epidural local anesthetic may provide superior postoperative analgesia compared with epidural local anesthetics alone. The effect of additional epidural opioid on gastrointestinal function is so far unsettled. Randomized, controlled trials comparing the effect of combinations of epidural local anaesthetic and opioid with epidural local anesthetic alone on postoperative gastrointestinal function and pain are warranted.

3. A meta-analysis suggested epidural anesthesia may reduce morbidity and mortality. 
Anthony Rodgers et al: “Reduction of postoperative mortality and morbidity with epidural or spinal anesthesia: results from overview of randomized trials. BMJ, 2000)
Objectives To obtain reliable estimates of the effects of neuraxial blockade with epidural or spinal anaesthesia on postoperative morbidity and mortality.

Design Systematic review of all trials with randomization to intraoperative neuraxial blockade or not.

Studies 141 trials including 9559 patients for which data were available before 1 January 1997. Trials were eligible irrespective of their primary aims, concomitant use of general anaesthesia, publicationstatus, or language. Trials were identified by extensive search methods, and substantial amounts of data were obtained or confirmed by correspondence with trialists.

Main outcome measures All cause mortality, deep vein thrombosis, pulmonary embolism, myocardial infarction, transfusion requirements, pneumonia, other infections, respiratory depression, and renal failure.

Results Overall mortality was reduced by about a third in patients allocated to neuraxial blockade (103deaths/4871 patients versus 144/4688 patients, odds ratio = 0.70, 95% confidence interval 0.54 to 0.90, P = 0.006). Neuraxial blockade reduced the odds of deep vein thrombosis by 44%, pulmonary embolism by 55%, transfusion requirements by 50%, pneumonia

by 39%, and respiratory depression by 59% (all P < 0.001). There were also reductions in myocardial infarction and renal failure. Although there was limited power to assess subgroup effects, the proportional reductions in mortality did not clearly differ by surgical group, type of blockade (epidural or spinal), or in those trials in which neuraxial blockade was combined with general anaesthesia compared with trials in which neuraxial blockade was used alone.

Conclusions Neur-axial blockade reduces post-operative mortality and other serious complications. The size of some of these benefits remains uncertain, and further research is required to determine whether these effects are due solely to benefits of neur-axial blockade or partly to avoidance of general anesthesia. Nevertheless, these findings support more widespread use of neur-axial blockade
4. Another study suggesting the use of epidural anesthesia/analgesia: Rigg JR et al:” Epidural anesthesia and analgesia and outcome of major surgery: a randomized trial”. Lancet. 2002
BACKGROUND: Epidural block is widely used to manage major abdominal surgery and postoperative analgesia, but its risks and benefits are uncertain. We compared adverse outcomes in high-risk patients managed for major surgery with epidural block or alternative analgesic regimens with general anesthesia in a multi-centre randomized trial. 
METHODS: 915 patients undergoing major abdominal surgery with one of nine defined co-morbid states to identify high-risk status were randomly assigned intra-operative epidural anesthesia and postoperative epidural analgesia for 72 h with general anesthesia (site of epidural selected to provide optimum block) or control. The primary endpoint was death at 30 days or major post-surgical morbidity. Analysis by intention to treat involved 447 patients assigned epidural and 441 control. 
FINDINGS: 255 patients (57.1%) in the epidural group and 268 (60.7%) in the control group had at least one morbidity endpoint or died (p=0.29). Mortality at 30 days was low in both groups (epidural 23 [5.1%], control 19 [4.3%], p=0.67). Only one of eight categories of morbid endpoints in individual systems (respiratory failure) occurred less frequently in patients managed with epidural techniques (23% v.s. 30%, p=0.02). Postoperative epidural analgesia was associated with lower pain scores during the first 3 postoperative days. There were no major adverse consequences of epidural-catheter insertion.

INTERPRETATION: Most adverse morbid outcomes in high-risk patients undergoing major abdominal surgery are not reduced by use of combined epidural and general anesthesia and postoperative epidural analgesia. However, the improvement in analgesia, reduction in respiratory failure, and the low risk of serious adverse consequences suggest that many high-risk patients undergoing major intra-abdominal surgery will receive substantial benefit from combined general and epidural anesthesia intra-operatively with continuing postoperative epidural analgesia.
5. We should also consider the risk of epidural hematoma ( 0.01-0.6%) 

6. Study regarding the synergistic effect of epidural local anesthetic and opioid: Liu SS et al: “ Effects of peri-operative analgesic technique on rate of recovery after colon surgery.“ Anesthesiology, 1995
BACKGROUND: Choice of perioperative analgesia may affect the rate of recovery of gastrointestinal function and thus duration and cost of hospitalization after colonic surgery.
METHODS: Fifty-four patients undergoing partial colectomy surgery were randomized into four groups. All groups received a standardized general anesthetic. Group MB received a preoperative bolus of epidural bupivacaine and morphine followed by an infusion of morphine and bupivacaine. Group M received a preoperative bolus of epidural morphine followed by an infusion of morphine. Group B received a preoperative bolus of bupivacaine followed by an infusion of bupivacaine. Group P received a preoperative bolus of intravenous morphine followed by intravenous patient-controlled morphine postoperatively. All patients participated in a standardized recovery program to minimize the influence of non-analgesic factors on recovery of gastrointestinal function. All epidural groups were double-blinded. All patients were deemed ready for discharge according to prospectively defined criteria. 
RESULTS: Groups B and MB reported superior analgesia with activity (P < 0.01). Group M had a greater incidence of pruritus (P < 0.05). Group B had a greater incidence of orthostatic hypotension (P = 0.04). Groups B and MB recovered gastrointestinal function and fulfilled discharge criteria approximately 1.5 days earlier than groups M and P (P < 0.005). 
CONCLUSIONS: Epidural analgesia with bupivacaine and morphine provided the best balance of analgesia and side effects while accelerating postoperative recovery of gastrointestinal function and time to fulfillment of discharge criteria after colon surgery in relatively healthy patients within the context of a multimodal recovery program.
6. Study suggesting the addition of epinephrine in epidural infusion:

Niemi G et al:” The minimally effective concentration of adrenaline in a low-concentration thoracic epidural analgesic infusion of bupivacaine, fentanyl and adrenaline after major surgery. A randomized, double-blind, dose-finding study.”. Acta Anaesthesiol Scand. 2003 
BACKGROUND: We have documented that adrenaline 2.0 micro g.ml- 1 markedly improves relief of dynamic pain when added to a thoracic epidural analgesic infusion of bupivacaine 1 mg.ml- 1 and fentanyl 2 micro g.ml- 1. Concern about possible adverse effects on spinal cord blood flow, expressed by others, prompted us to find the lowest concentration of adrenaline needed to produce effective and reliable pain relief after major surgery. 
METHODS: A prospective, randomized, double-blind, parallel group study was carried out in 36 patients after major thoracic or upper abdominal surgery. Patients with only mild pain when coughing during titrated thoracic epidural infusion of approximately 9 ml per hour of bupivacaine 1 mg.ml- 1, fentanyl 2 micro g.ml- 1, and adrenaline 2.0 micro g.ml- 1 were included. The study was conducted as a dose-finding study comparing three different adrenaline concentrations in the epidural mixture (0.5, 1.0, and 1.5 micro g.ml- 1) with each other and with adrenaline 2.0 micro g.ml- 1 in our standard epidural mixture. On the 1st postoperative day, the patients were randomly allocated into three equal groups of 12 patients each, and given a double-blind epidural infusion at the same rate, but with different adrenaline concentrations (0.5, 1.0, or 1.5 micro g.ml- 1). The effects were observed for 4 h or until pain when coughing became unacceptable in spite of rescue analgesia. Rescue analgesia consisted of up to two patient-controlled epidural bolus injections per hour (4 ml) and subsequent i.v. morphine, if necessary. All patients received rectal paracetamol 1 g, every 6th hour. Main outcome measures were pain intensity at rest and when coughing, evaluated by a visual analogue scale and an overall quality of pain relief score. The extent of sensory blockade was evaluated by determining dermatomal hypaesthesia to cold. 
RESULTS: Pain intensity when coughing increased (P < 0.001) and the number of hypaesthetic dermatomal segments decreased (P < 0.002) when the concentration of adrenaline was reduced below 1.5 micro g.ml- 1 in the triple epidural mixture. This change started within two hours after reducing the concentration of adrenaline below 1.5 micro g.ml- 1. The differences in pain intensities at rest were less pronounced. After 4 h with adrenaline 0.5 or 1.0 micro g.ml- 1 pain intensity when coughing was unacceptable in spite of rescue analgesia. After restarting the standard epidural mixture with adrenaline 2.0 micro g.ml- 1, pain intensity was again reduced to mild pain when coughing and the sensory blockade was restored. Occurrence of pruritus increased with a decreasing adrenaline concentration. 
CONCLUSIONS: Adrenaline in a dose-related manner improves the pain-relieving effect and sensory blockade and decreases the occurrence of pruritus of a low-concentration thoracic epidural analgesic infusion of bupivacaine 1 mg. ml- 1 and fentanyl 2 micro g.ml- 1 after major thoracic or upper abdominal surgery. The minimally effective concentration of adrenaline, when added to bupivacaine 1 mg.ml- 1 and fentanyl 2 micro g.ml- 1, to maintain relief of dynamic pain is approximately 1.5 micro g.ml- 1. The data clearly document that dynamic, cough-provoked pain is a more sensitive outcome measure for postoperative pain relief than pain at rest.

Surgical incisions

Recommendation: 

Patients should receive abdominal incisions of minimal length, or minimally invasive surgery may be considered, such as laparoscopic surgery  

Rationale:

1. 1. It remains unclear whether transverse or longitudinal incisions should be adopted.

2. Some randomized trials showed that transverse or curved incisions reduce pain and make pulmonary function recovered faster.

3. The reason why transverse incisions reduce pain: the transverse incision line parallels the lines of skin cleavage and tension, major part of muscular and aponeurotic fiber and the greater portions of the nerves of the anterior abdominal wall. It has been claimed that the tension in the abdominal wall on abdominal muscle contraction is not strongest in the longitudinal but in the transverse direction, and thus a transverse incision causes less disturbance of abdominal wall function

4. It is clear that incision length affects patient recovery.

Evidence: 

Literature suggesting transverse incision:

a). Lindgren PG et al: “Midline or transverse abdominal incision for right sided colon cancer-a randomized trial”. Colorectal Dis 2001:

Pain after activity was significantly less in patients with a transverse incision and improvement of respiratory function was faster in patients with a transverse incision 

b).Grantcharov TP et al: “Vertical compared with transverse incisions in abdominal surgery.” Eur J Surg, 2001

i). A review of all published randomized controlled trials comparing the postop complications after the 2 main abdominal incision types 

ii). Results: eleven randomized controlled trials were identified

iii). The transverse incision results in significantly less pain and fewer pulmonary complications. Vertical wound, however, is associated with better extension of the incision. The vertical wound was also associated with more burst abdomen and late incisional hernia.  

No routine drain use

Rationale: 

Drain-related complications include: 

1). those possibly benefiting from drainage (leakage, intra-abdominal infection, bleeding)

2). those possibly caused by drainage (wound infection or hernia, intestinal obstruction, fistula) 

Evidence: 

1. E. Jesus: “Prophylactic anastomotic drainage for colorectal surgery”. Cochrane Database Syst Rev 2004 
BACKGROUND: There is little agreement on prophylactic use of drains in anastomoses in elective colorectal surgery despite many randomized clinical trials. Results of these trials are contradictory, quality and statistical power of these individual studies have been questioned. Once anastomotic leakage has occurred it is generally agreed that drains should be used for therapeutic purposes. However, on prophylactic use no such agreement exists. 
OBJECTIVES: Comparison of safety and effectiveness of routine drainage and non-drainage regimes after colorectal surgery. The following hypothesis was tested: The use of prophylactic anastomotic drainage after elective colorectal surgery does not prevent development of complications. 
SEARCH STRATEGY: The studies were identified from CINAHL, EMBASE, LILACS, MEDLINE, Controlled Clinical Trials Database, Trials Register of the Cochrane Colorectal Cancer Group, reference lists. 
SELECTION CRITERIA: Randomized controlled trials comparing drainage with non-drainage regimes after anastomoses in elective colorectal surgery were reviewed. Outcome measures were: 1. mortality; 2. clinical anastomotic dehiscence; 3. radiological anastomotic dehiscence; 4. wound infection; 5. reoperation; 6. extra-abdominal complications. 
DATA COLLECTION AND ANALYSIS: Data were independently extracted and cross-checked by the two reviewers. The methodological quality of each trial was assessed. Details of the randomization (generation and concealment), blinding, and the number of patients lost to follow-up were recorded. The RCTs were stratified based on experimental group, according to clinical homogeneity (external validity). 
MAIN RESULTS: Of the 1140 patients enrolled (6 RCTs), 573 were allocated for drainage and 567 for no drainage. The patients assigned to the drainage group compared with the ones assigned to non-drainage group showed: a) Mortality: 3% (18 of 573 patients) compared with 4% (25 of 567 patients); b) Clinical anastomotic dehiscence: 2% (11 of 522 patients) compared with 1% (7 of 519 patients); c) Radiological anastomotic dehiscence: 3% (16 of 522 patients) compared with 4% (19 of 519 patients); d) Wound infection: 5% (29 of 573 patients) compared with 5% (28 of 567 patients); e) Reintervention: 6% (34 of 542 patients) compared with 5% (28 of 539 patients); f) Extra abdominal complications: 7% (34 of 522 patients) compared with 6% (32 of 519 patients). 
REVIEWERS' CONCLUSIONS: There is insufficient evidence showing that routine drainage after colorectal anastomoses prevents anastomotic and other complications.

No routine naso-gastric decompression
Conventional care: NG tubes were left in place for 2 days or more after operations.

Recommendation: NG decompression should not be used as a routine post-op.

Rationale: no evidence of benefit in their use, increased patient distress, decreased mobilization

Evidence:

1. Meta-analysis indicated that abandonment of routine NG

decompression reduced fever, atelectases and pneumonia:

Cheatham ML et al: “A meta-analysis of selective vs routine naso-gastric decompression after elective laparotomy”. Annals of Surgery, 1995

1). BACKGROUND: Many studies have suggested that routine Ng decompression is not necessary after elective laparotomy, and may be associated an increased incidence of complications. However, many surgeons continue to practice routine NG decompression, believing that its use significantly decreases the risk of post-op nausea, vomiting, aspiration, wound dehiscence, and anastomotic leak. 

2). RESULT 1: 26 trials (3964 patients) met inclusion criteria. 

3). RESULT 2: Fever, atelectasis, and pneumonia were significantly less common and days to first oral intake were significantly fewer in patient with no NG tubes; but abdominal distension and vomiting were significantly more common in patients with no NG tubes.. However, abdominal distension or vomiting is not associated with increased complications or hospital stay

4) CONCLUSION: Routine NG decompression is not supported by this meta-analysis

2. Meta-analysis against the routine use of NG decompression:
R.Nelson, et al: “Systematic review of prophylactic nasogastric decompression

after abdominal operations”  British Journal of Surgery 2005; 92: 673–680
Background: Routine use of nasogastric tubes after abdominal operations is intended to hasten the return of bowel function, prevent pulmonary complications, diminish the risk of anastomotic leakage, increase patient comfort and shorten hospital stay. This meta-analysis of published studies examines the efficacy of this practice after abdominal surgery in achieving each of these goals.

Method: Search terms were ‘nasogastric, tubes, randomized’, using Medline, Embase, the Cochrane Controlled Trials Register and references from included studies. Eligible studies included patients having abdominal operations of any type, emergency or elective, who were randomized before completion of the operation to receive a nasogastric tube and keep it in place until intestinal function had returned or to selective use of a tube with early removal.

Results: Twenty-eight studies fulfilled the eligibility criteria. These included 4194 patients, 2108 randomized to routine tube and 2087 randomized to selective or no tube. Those not having a nasogastric tube routinely inserted experienced an earlier return of bowel function (P < 0·001), a marginal decrease in pulmonary complications (P = 0·07), and a marginal increase in wound infection (P = 0·08) and ventral hernia (P = 0·09). Anastomotic leakage was similar in the two groups (P = 0·70).

Conclusion: Routine nasogastric decompression does not accomplish any of its intended goals and so should be abandoned in favor of selective use of the nasogastric tube.
3. Another meta-analysis against the routine use of NG decompression:

Hester Vermeulen et al: “Nasogastric Intubation After Abdominal Surgery:
A Meta-analysis of Recent Literature” Arch Surg. 2006; 141:307-314

Objective: To determine whether refraining from nasogastric intubation (NGI) in patients after abdominal surgery will result in the same therapeutic effectiveness

as using NGI.

Data Source: We identified randomized trials from the Cochrane Central Register of Controlled Trials published between January 1990 and January 2005.

Study Selection: Two of us independently selected trials based on randomization, abdominal surgery in patients, early vs late removal of the NGI, and reporting at least 1 of the following end points: hospital stay, gastrointestinal function, and postoperative complications.

Data Extraction: Two of us independently performed trial quality assessment and data extraction. Trials were judged using a structured list that included factors relating to internal and external validity. Data were entered and analyzed by means of dedicated software from

the Cochrane Collaboration

Data Synthesis: Seventeen randomized trials met the inclusion criteria. Meta-analysis showed that NGI does not offer any clinically relevant benefits for patients after abdominal surgery, such as recovery of gastrointestinal function or reduction of postoperative complications

(relative risk, 1.18; 95% confidence interval, 0.98-1.42). Moreover, NGI showed some undesired effects, such as discomfort (in 60% of the NGI patients) and a later return to a liquid diet (weighted mean difference, 0.65 days; 95% confidence interval, 0.38-0.92 days) or a regular diet, whereas hospital stay was not shortened.
Conclusions: Routine NGI seems to serve no beneficial purpose and may even be harmful in patients after modern abdominal surgery; also, it is uncomfortable. Therefore, NGI is recommended only as a therapeutic approach

Post-op analgesia

Recommendation:

1. Patients should receive continuous mid-thoracic epidural local anesthetic plus opioid combinations for 2 days post-op. 

2. Paracetamol should be given as a baseline analgesic (4g daily) throughout the post-op course. 

3. For breakthrough pain NSAIDS and bolus epidural bupivacaine should be given if the epidural is still running.

4. NSAIDs should be started just before removal of the epidural and continued until or after discharge. 

Rationale:

1. There have been several controlled trials and a Cochrane Review indicating that optimal analgesia allowing early recovery of GI function is best achieved by continuous epidural local anesthetic or local anesthetic–opioid techniques.
2. The optimal duration of continuous postoperative mid-thoracic epidural analgesia has not been established in well-designed randomized trials, but large-case series suggest that two days may be sufficient in colonic resection.

3. NSAIDs should not be given during a well-functioning epidural since there is no evidence that this improves analgesia. 

4. Patient-controlled analgesia (PCA) has less beneficial physiological effects on surgical stress responses compared with epidural local anesthetic techniques. 
5. The main principle for analgesia is opioid sparing thereby avoiding opioid-related side effects and enhancing recovery.
6. The combination of paracetamol and NSAIDs provides superior analgesia in minor procedures but has not been demonstrated to be synergistic/additive in major (colorectal) procedures.
Evidence: 

1. Cochrane review indicating that epidural analgesia improves postop ileus than systemic opioid: H. Jorgensen et al:”Epidural local anaesthetics versus opioid-based analgesic regimens on postoperative gastrointestinal paralysis, PONV and pain after abdominal surgery.” Cochrane Database Syst Rev, ( 內文請參考 Anesthetic policy, Evidence 1.) 

2. Study suggesting that paracetamol plus NSAIDs (e.g., Ibuprofen) provides more efficient analgesic effect than paracetamol alone: M. Hyllested et al:”Comparative effect of paracetamol, NSAIDs or their combination in postoperative pain management: a qualitative review.” Br J Anaesth, 2002
Background. Quantitative reviews of postoperative pain management have demonstrated that the number of patients needed to treat for one patient to achieve at least 50% pain relief (NNT) is 2.7 for ibuprofen (400 mg) and 4.6 for paracetamol (1000 mg), both compared with placebo. However, direct comparisons between paracetamol and non-steroidal anti-inflammatory drugs (NSAIDs) have not been extensively reviewed. The aims of this review are (i) to compare the analgesic and adverse effects of paracetamol with those of other NSAIDs in postoperative pain, (ii) to compare the effects of combined paracetamol and NSAID with those of either drug alone, and (iii) to discuss whether the adverse effects of NSAIDs in short-term use are justified by their analgesic effects, compared with paracetamol.
Methods. Medline (1966 to January 2001) and the Cochrane Library (January 2001) were used to perform a systematic, qualitative review of postoperative pain studies comparing paracetamol (minimum 1000 mg) with NSAID in a double-blinded, randomized manner. A quantitative review was not performed as too many studies of high scientific standard (27 out of 41 valid studies, including all major surgery studies) would have been excluded. 
Results. NSAIDs were clearly more effective in dental surgery, whereas the efficacy of NSAIDs and paracetamol seemed without substantial differences in major and orthopaedic surgery, although firm conclusions could not be made because the number of studies was limited. The addition of an NSAID to paracetamol may confer additional analgesic efficacy compared with paracetamol alone, and the limited data available also suggest that paracetamol may enhance analgesia when added to an NSAID, compared with NSAIDs alone. 
Conclusion. Paracetamol is a viable alternative to the NSAIDs, especially because of the low incidence of adverse effects, and should be the preferred choice in high-risk patients. It may be appropriate to combine paracetamol with NSAIDs, but future studies are required, especially after major surgery, with specific focus on a potential increase in side effects from their combined use.

Early feeding

Traditional feeding plan:
1. Feeding started only after the resolution of the ileus

2. The rationale of the traditional plan: 

1). Oral feeding (liquids or solids) may not be tolerated in the presence of ileus 

2). May put at risk the recently constructed intestinal anastomosis.

3). Aspiration pneumonia due to vomiting after early feeding should also be considered. 
Recommendation:

1. The definition of early feeding: (usually) clear liquid diet on the day of surgery and then regular diet as tolerated.
2. Patients should be encouraged to commence oral food intake 4 h after surgery. 
3. Oral nutrition supplement (ONS) should be taken (approx 400 ml energy dense ONS) from the day of surgery until a normal level of food intake is achieved. Continuation of ONS at home is recommended for nutritionally depleted patients 

Rationale:

1. A meta-analysis of controlled trials of early enteral or oral feeding versus ‘nil by mouth’ after GI surgery concluded there is no clear advantage to keeping patients fasting after elective GI resection. 
2. Early feeding reduced both the risk of any type of infection and the mean length of stay in hospital. 
3. Early feeding was not associated with an increased risk of dehiscence of an anastomosis distal to the site of feeding. 
4. However, the risk of vomiting increased in patients fed early and, in the absence of multimodal anti-ileus therapy, early enteral feeding was associated with intestinal bloating and impairment of mobilisation and pulmonary function.
5. For malnourished patients undergoing abdominal surgery, there is a clear advantage for the prescription of ONS in the postoperative period and for 8 weeks thereafter in terms of recovery of nutritional status, protein economy and quality of life. Positive clinical outcomes from oral nutrition supplements have also been documented in studies of elective surgical patients who were not screened specifically for malnutrition. In enhanced recovery programs, ONS have been used successfully on the day prior to operation and for at least the first four post operative days to achieve recommended intakes of energy and protein.

6. When used in combination, preoperative oral carbohydrate loading, epidural analgesia and early enteral nutrition have been shown to result in nitrogen equilibrium without concomitant hyperglycaemia. This emphasises the importance of multimodal therapy in the maintenance of nutritional status following surgery.   

Evidence: 

1. Study to suggest that early feeding is tolerable: Reissman et al: “Is early oral feeding safe after elective colorectal surgery? A prospective randomized trial”, Annals of Surgery, 1995:
INTRODUCTION: The routine use of a nasogastric tube after elective colorectal surgery is no longer mandatory. More recently, early feeding after laparoscopic colectomy has been shown to be safe and well tolerated. Therefore, the aim of our study was to prospectively assess the safety and tolerability of early oral feeding after elective "open" abdominal colorectal operations. 
MATERIALS AND METHODS: All patients who underwent elective laparotomy with either colon or small bowel resection between November 1992 and April 1994 were prospectively randomized to one of the following two groups: group 1: early oral feeding--all patients received a clear liquid diet on the first postoperative day followed by a regular diet as tolerated; group 2: regular feeding--all patients were treated in the "traditional" way, with feeding only after the resolution of their postoperative ileus. The nasogastric tube was removed from all patients in both groups immediately after surgery. The patients were monitored for vomiting, bowel movements, nasogastric tube reinsertion, time of regular diet consumption, complications, and length of hospitalization. The nasogastric tube was reinserted if two or more episodes of vomiting of more than 100 mL occurred in the absence of bowel movement. Ileus was considered resolved after a bowel movement in the absence of abdominal distention or vomiting. 
RESULTS: One hundred sixty-one consecutive patients were studied, 80 patients in group 1 (34 males and 46 females, mean age 51 years [range 16-82 years]), and 81 patients in group 2 (43 males and 38 females, mean age 56 years [range 20-90 years]). Sixty-three patients (79%) in the early feeding group tolerated the early feeding schedule and were advanced to regular diet within the next 24 to 48 hours. There were no significant differences between the early and regular feeding groups in the rate of vomiting (21% vs. 14%), nasogastric tube reinsertion (11% vs. 10%), length of ileus (3.8 +/- 0.1 days vs. 4.1 +/- 0.1 days), length of hospitalization (6.2 +/- 0.2 days vs. 6.8 +/- 0.2 days), or overall complications (7.5% vs. 6.1%), respectively, (p = NS for all). However, the patients in the early feeding group tolerated a regular diet significantly earlier than did the patients in the regular feeding group (2.6 +/- 0.1 days vs. 5 +/- 0.1 days; p < 0.001). 
CONCLUSION: Early oral feeding after elective colorectal surgery is safe and can be tolerated by the majority of patients. Thus, it may become a routine feature of postoperative management in these patients.

2. Study to suggest that early feeding is feasible not only in patients undergoing laparoscopic surgery: Binderow SR et al. “Must early postoperative oral intake be limited to laparoscopy”. Diseases of Colon and Rectum, 1994:

PURPOSE: This prospective, randomized study was designed to evaluate whether or not early postoperative feeding (claimed as a unique benefit of laparoscopic surgery) is possible after laparotomy and colorectal resection. 
METHODS: The trial was performed between July 1, 1992 and October 31, 1992 and included all 64 consecutive patients who underwent laparotomy with either a colonic or an ileal resection. In all cases the nasogastric tube was removed immediately after the operation. Group 1 consisted of 32 patients (age range, 15-81 years; mean, 52 years) who received a regular diet on the first postoperative morning. Group 2 consisted of 32 patients (age range, 15-87 years; mean, 52 years) who were fed in a traditional manner. Regular food was permitted after resolution of ileus as defined by resumption of bowel movements in the absence of abdominal distention, nausea, or vomiting. 
RESULTS: The rate of nasogastric tube reinsertion for distention with persistent vomiting was 18.7 percent (six patients) in Group 1 and 12.5 percent (four patients) in Group 2. Although vomiting was experienced more frequently by patients in Group 1 (44 percent vs. 25 percent, respectively), there was no difference between the two groups with regard to the duration of postoperative ileus (3.6 vs. 3.4 days, respectively). In the 26 patients from Group 1 who did not require nasogastric tube reinsertion, there was a trend toward shorter hospitalization (6.7 vs. 8.0 days, respectively). 
CONCLUSION: Early oral intake is possible after laparotomy and colorectal resection. Thus, the laparoscopic surgeon's claim of early tolerated oral intake may not be unique to laparoscopy.

3.  Study to suggest early feeding may decrease wound infection: Beier-Holgersen R et al: “Effect of early postoperative enteral nutrition on postoperative infection” Ugeskr laeger, 1998:
1). A randomized double-blind prospective trial

2). Result: The rate of postoperative infectious complications was significantly lower in the early feeding group.
4. Study showed that “nil by mouth” policy had no clear advantage:  S.J. Lewis, M. Egger, P.A. Sylvester and S. Thomas, Early enteral feeding versus “nil by mouth” after gastrointestinal surgery: systematic review and meta-analysis of controlled trials, Br Med J 323 (2001
Objective: To determine whether a period of starvation (nil by mouth) after gastrointestinal surgery is beneficial in terms of specific outcomes. 
Design: Systematic review and meta-analysis of randomised controlled trials comparing any type of enteral feeding started within 24 hours after surgery with nil by mouth management in elective gastrointestinal surgery: Three electronic databases (PubMed, Embase, and the Cochrane controlled trials register) were searched, reference lists checked, and letters requesting details of unpublished trials and data sent to pharmaceutical companies and authors of previous trials. Main outcome measures: Anastomotic dehiscence, infection of any type, wound infection, pneumonia, intra-abdominal abscess, length of hospital stay, and mortality. 
Results: Eleven studies with 837 patients met the inclusion criteria. In six studies patients in the intervention group were fed directly into the small bowel and in five studies patients were fed orally. Early feeding reduced the risk of any type of infection (relative risk 0.72, 95% confidence interval 0.54 to 0.98, P=0.036) and the mean length of stay in hospital (number of days reduced by 0.84, 0.36 to 1.33, P=0.001). Risk reductions were also seen for anastomotic dehiscence (0.53, 0.26 to 1.08, P=0.080), wound infection, pneumonia, intra-abdominal abscess, and mortality, but these failed to reach significance (P>0.10). The risk of vomiting was increased among patients fed early (1.27, 1.01 to 1.61, P=0.046). 
Conclusions: There seems to be no clear advantage to keeping patients nil by mouth after elective gastrointestinal resection. Early feeding may be of benefit. An adequately powered trial is required to confirm or refute the benefits seen in small trials.
5. Study to suggest that ONS had positive effect on surgical outcomes:  A.H. Beattie, A.T. Prach, J.P. Baxter and C.R. Pennington, A randomised controlled trial evaluating the use of enteral nutritional supplements postoperatively in malnourished surgical patients, Gut 46 (2000
Background - Patients who undergo surgery are at risk of malnutrition due to periods of starvation, the stress of surgery, and subsequent increase in metabolic rate. There are limited data on nutritional outcome of surgical patients.
Aims - To investigate changes in nutritional status and the influence of oral supplements on nutritional status, morbidity, and quality of life in postoperative surgical patients.
Methods - Entry was determined by the presence of malnutrition, as defined by a body mass index (BMI) ≤20 kg/m2, anthropometric measurements ≤15th percentile on admission, or initiation of oral diet postoperatively and/or a weight loss of 5% or more during the operative period. We studied 101 patients: 52 were randomised to the treatment group (TG) and prescribed a 1.5 kcal/ml nutritional supplement; 49 patients were randomised to the control group (CG) and continued with routine nutritional management. Nutritional status was assessed by weight, anthropometry, and grip strength, with measurements taken at two weekly intervals for 10 weeks. Complications, namely wound infection, chest infection, and antibiotic use were documented. Quality of life (QOL) was assessed using the UK SF-36 questionnaire.
Results - Patients in the control group lost a maximum mean (SD) of 5.96 (4.21) kg in weight over a period of eight weeks while patients in group TG lost less weight overall (maximum mean (SD) 3.40 (0.89) kg (p<0.001) occurring at four weeks and progressively regained weight from week 4). Anthropometry, grip strength, and QOL were similarly significantly different between groups (p<0.001). Fewer patients in the treatment group (7/52) required antibiotic prescriptions compared with the control group (15/49). 
Conclusions - Nutritional status declined for two months after discharge. Postoperative nutritional supplementation improved nutritional status, QOL, and morbidity in these patients.

6. Study showed that ONS brings out positive result even after discharge: A.M. Keele, M.J. Bray, P.W. Emery, H.D. Duncan and D.B. Silk, Two phase randomised controlled clinical trial of postoperative oral dietary supplements in surgical patients, Gut 40 (1997
Background: Previous work has shown that the administration of oral dietary supplements to patients who have undergone gastrointestinal surgery results in clinically significant short term benefits. 
Aims: This study aimed firstly to reevaluate these short term effects, and secondly to establish whether there are any long term benefits. 
Subjects: One hundred patients admitted for elective moderate or major gastrointestinal surgery. 
Methods: In the inpatient phase, patients were randomized to receive a normal ward diet postoperatively, or the same diet supplemented with an oral dietary supplement. In the outpatient phase, patients were further randomized to receive their home diet, or their home diet supplemented with the oral dietary supplement for four months.
Results: During the inpatient phase, patients treated with oral supplements had a significantly improved nutritional intake and lost less weight (2.2, 95% confidence interval (95% CI) 0.9 kg) compared with control patients (4.2 (0.78) kg, p < 0.001). Supplemented patients maintained their hand grip strength whereas control patients showed a significant reduction in grip strength (p < 0.01). Subjective levels of fatigue increased significantly above preoperative levels in control patients (p < 0.01) but not in the supplemented group. Twelve patients in the control group developed complications compared with four in the supplemented group (p < 0.05). In the outpatient phase, supplemented patients had improved nutrient intakes but there were no significant differences in indices of nutritional status or wellbeing between the groups. 
Conclusions: The prescription of oral dietary supplements to patients who have undergone gastrointestinal surgery results in clinically significant benefits. These benefits, however, are restricted to the inpatient phase.
7. Study to suggest that epidural analgesia and early ambulation and early feeding improved nutritional status: M.G. Henriksen, H.V. Hansen and I. Hessov, Early oral nutrition after elective colorectal surgery: influence of balanced analgesia and enforced mobilization, Nutrition 18 (2002)
BACKGROUND: Early postoperative nutrition reduces morbidity. We investigated whether the introduction of a new postoperative analgesic and ambulation regimen with enforced mobilization from postoperative day 1 would influence postoperative nutrition intake. 
METHOD: Nutrition intake was recorded daily by a record method and compared with the intake in a control group that received the same nutrition regimen but a traditional analgesic and ambulation regimen. 
RESULT: The mean intakes of energy during postoperative days 1 to 5 were 73 kJ·kg-1·d-1 in the intervention group and 52 kJ·kg-1·d-1 in the control group (P = 0.04). Protein intakes in the same period were 0.95 g·kg-1·d-1 in the intervention group and 0.57 g·kg-1·d-1 in the control group (P < 0.01). 
CONCLUSION: We found that a regimen based on epidural analgesia with local anesthetics, enforced mobilization, and the use of immediate postoperative oral nutrition leads to substantial nutrition intake after colonic surgery during the first postoperative days. 

Aggressive structured ambulation plan

Recommendation: 

1. Patients should be nursed in an environment that encourages independence and mobilization.
2. If possible, food and television facilities should be separate from the patient's bedside to encourage mobilization.
3. The aim of the care plan is that patients are out of bed 2 h on the day of surgery, and 6 h per day until discharge. 
Rationale:  

1. Bed rest increases insulin resistance and muscle loss and also decreases muscle strength, pulmonary function and tissue oxygenation.
2. Patients are exposed to an increased risk of thrombo-embolism
3. Effective pain relief using ambulatory thoracic epidural analgesia is a key adjuvant measure to encourage postoperative mobilization.
Evidence: No randomized controlled trial is available

Ileus prophylaxis and promotion of gastrointestinal motility
Recommendation

1. Patients should undergo a structured pattern of care to avoid postoperative ileus and promote early oral intake.

2. Strategies should include epidural analgesia, avoidance of opiates, avoidance of fluid overload and use of oral magnesium oxide (1 g twice daily commenced on the evening of surgery and used until discharge).
Evidence:

1. please refer to “anesthetic policy: Evidence 2 

2. please refer to “Avoidance of peri-operative dehydration and intravenous fluid and sodium overload: Evidence 1”
Early removal of urinary catheter

Recommendation:

1. Use urinary drainage during epidural analgesia; however, earlier removal may be considered before the epidural is stopped

Rationale:

1. Urinary drainage prevents early mobilization

Evidence:

1.Study to suggest that low is the risk of urinary retention after only 24 hrs of urinary drainage during epidural analgesia after colonic resections:

L. Basse et al:”Is urinary drainage necessary during continuous epidural analgesia after colonic resection?”. Reg Anesth Pain Med, 2000
Background and Objectives: Postoperative urinary retention may occur in between 10% and 60% of patients after major surgery. Continuous lumbar epidural analgesia, in contrast to thoracic epidural analgesia, may inhibit urinary bladder function. Postoperative urinary drainage has been common in patients with continuous epidural analgesia, despite the lack of scientific evidence for its indication after thoracic epidural analgesia. This study describes 100 patients who underwent elective colonic resection with 48 hours of continuous thoracic epidural analgesia and only 24 hours of urinary drainage.
Methods: This is a prospective, uncontrolled study with well-defined general anesthesia, postoperative analgesia, and nursing care programs in patients with a planned 2-day hospital stay, urinary catheter removal on the first postoperative morning, and epidural catheter removal on the second postoperative morning. Follow-up in the outpatient clinic was on days 8 and 30. 
Results: Nine patients needed bladder recatheterization, 8 as a single procedure and 1 patient a second recatheterization with removal on day 7. This patient had urinary infection on day 10 and was readmitted for 5 days because of urosepsis and, subsequently, for cystitis and left-sided epididymitis. Three patients had uncomplicated urinary infection. No patients had urological complaints at 30 days follow-up (95% confidence limit, 0% to 3.6%). 
Conclusion: The low incidence of urinary retention (9%) and urinary infection (4%) suggests that routine bladder catheterization beyond postoperative day 1 may not be necessary in patients with ongoing continuous low-dose thoracic epidural analgesia.

Management of post-op nausea and vomiting (PONV)

Recommendation: 
1. Risk factor should be minimized including the avoidance of emetogenic agents (e.g., neostigmine, opioids, certain inhalational general anesthetic agents such as N2O)

2. Patients at risk for PONV (e.g., non-smokig women with hx of motion sickness) should receive prophylactic tx.

3. If patient have N/V, tx should be a combination of anti-emetic agents, such as, ondansetron, dexamethasone, or droperidol, etc.

4. Reference of protocol: T.J. Gan, et al.:”Consensus guidelines for managing postoperative nausea and vomiting”. Anesth Analg (2003) (1), pp. 62–71. 

Rationale: In order to attain the objective of early and sustained oral food intake it is important to have a defined strategy for the management of postoperative nausea and vomiting (PONV). 
Avoidance of peri-operative dehydration and intravenous fluid and sodium overload

Conventional care:

1. Patients receive oral bowel preparation and overnight fasting, which may result in dehydration and electrolyte imbalance

2. “Wet is best”, so patients should receive as much intravenous fluid as possible. Traditionally, patients receive 3.5-5L of IV fluid on OP day and 2L/day for the next 3-4 days, with a resultant weight increase of 3-6 kg., 

Recommendation:

1. To reduce dehydration: no bowel preparation, and oral carbo fluid intake till 2hrs pre-op.

2. To maintain adequate fluid status: Intra-operative fluid replacement monitoring may be achieved with trans-esophageal Doppler echo (TEE).  

3. Vaso-pressors should be considered for epidural related hypotension

4. Early oral feeding, and IV fluid is discontinued as soon as adequate oral intake is achieved 

Rationale:

1. A policy of providing no more than IV fluid than necessary to maintain fluid balance (BW) may reduce post-op complications and shorten hospital stay

2. Excessive salt solution may delay the return of normal GI function

3. Intra-op TEE use may serve as a guide to titrate fluid by measuring cardiac output. 

Evidence:

1. Study to suggest excessive salt solution may delay the return of normal GI function: DN Lobo et al: “Effect of salt and water balance on recovery of gastrointestinal function after elective colonic resection: a randomized controlled trial”. Lancet, 2002
BACKGROUND: Low concentrations of albumin in serum and long gastric emptying times have been returned to normal in dogs by salt and water restriction, or a high protein intake. We aimed to determine the effect of salt and water balance on recovery of gastrointestinal function after elective colonic resection in human beings. 
METHODS: We randomly allocated ten patients to receive postoperative intravenous fluids in accordance present hospital practice (
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3 L water and 154 mmol sodium per day) and ten to receive a restricted intake (2 L water and 77 mmol sodium per day). All patients had no disease other than colonic cancer. The primary endpoint was solid and liquid-phase gastric emptying time, measured by dual isotope radionuclide scintigraphy on the fourth postoperative day. Secondary endpoints included time to first bowel movement and length of postoperative hospital stay. Analysis was by intention to treat. 

FINDINGS: Median solid and liquid phase gastric emptying times (T50) on the fourth postoperative day were significantly longer in the standard group than in the restricted group (175 vs 72·5 min, difference 56 [95% CI 12–132], p=0·028; and vs 73·5 min, 52 [9–95], p=0·017, respectively). Median passage of flatus was 1 day later (4 vs 3 days, 2 [1–2], p=0·001); median passage of stool 2·5 days later (6·5 vs 4 days, 3 [2–4], p=0·001); and median postoperative hospital stay 3 days longer (9 vs 6 days, 3 [1–8], p=0·001) in the standard group than in the restricted group. One patient in the restricted group developed hypokalaemia, whereas seven patients in the standard group had side effects or complications (p=0·01). 

INTERPRETATION: Positive salt and water balance sufficient to cause a 3 kg weight gain after surgery delays return of gastrointestinal function and prolongs hospital stay in patients undergoing elective colonic resection. 
2. Study to suggest avoiding fluid overloading may reduce post-op complications and shorten hospital stay: B. Brandstrup et al: “Effects of intravenous fluid restriction on postoperative complications: comparison of two perioperative fluid regimens: a randomized assessor-blinded multicenter trial”. Ann Surg, 2003
OBJECTIVE: To investigate the effect of a restricted intravenous fluid regimen versus a standard regimen on complications after colorectal resection. 
SUMMARY OF BACKGROUND DATA: Current fluid administration in major surgery causes a weight increase of 3-6 kg. Complications after colorectal surgery are reported in up to 68% of patients. Associations between postoperative weight gain and poor survival as well as fluid overload and complications have been shown.
METHODS: We did a randomized observer-blinded multicenter trial. After informed consent was obtained, 172 patients were allocated to either a restricted or a standard intra-operative and postoperative intravenous fluid regimen. The restricted regimen aimed at maintaining preoperative body weight; the standard regimen resembled everyday practice. The primary outcome measures were complications; the secondary measures were death and adverse effects. 
RESULTS: The restricted intravenous fluid regimen significantly reduced postoperative complications both by intention-to-treat (33% versus 51%, P = 0.013) and per-protocol (30% versus 56%, P = 0.003) analyses. The numbers of both cardiopulmonary (7% versus 24%, P = 0.007) and tissue-healing complications (16% versus 31%, P = 0.04) were significantly reduced. No patients died in the restricted group compared with 4 deaths in the standard group (0% versus 4.7%, P = 0.12). No harmful adverse effects were observed.
CONCLUSION: The restricted peri-operative intravenous fluid regimen aiming at unchanged body weight reduces complications after elective colorectal resection.
3. Study to suggest intra-op TEE as a guide to titrate fluid by measuring cardiac output: S.Sinclair et al:”Intra-operative intravascular volume optimization and length of hospital stay after repair of proximal femoral fracture: randomized controlled trial”. Br Med J, 1997
OBJECTIVE: To assess whether intra-operative intravascular volume optimization improves outcome and shortens hospital stay after repair of proximal femoral fracture. 
DESIGN: Prospective, randomized controlled trial comparing conventional intra-operative fluid management with repeated colloid fluid challenges monitored by esophageal Doppler echo to maintain maximal stroke volume throughout the operative period. 
SETTING: Teaching hospital, London. 
SUBJECTS: 40 patients undergoing repair of proximal femoral fracture under general anesthesia. 
INTERVENTIONS: Patients were randomly assigned to receive either conventional intraoperative fluid management (control patients) or additional repeated colloid fluid challenges with oesophageal Doppler ultrasonography used to maintain maximal stroke volume throughout the operative period (protocol patients). 
MAIN OUTCOME MEASURES: Time declared medically fit for hospital discharge, duration of hospital stay (in acute bed; in acute plus long stay bed), mortality, perioperative haemodynamic changes.
RESULTS: Intra-operative intravascular fluid loading produced significantly greater changes in stroke volume (median 15 ml (95% confidence interval 10 to 21 ml)) and cardiac output (1.2 l/min (0.1 to 2.3 l/min)) than in the conventionally managed group (-5 ml (-10 to 1 ml) and -0.4 l/min (-1.0 to 0.2 l/min)) (P < 0.001 and P < 0.05, respectively). One protocol patient and two control patients died in hospital. In the survivors, postoperative recover was significantly faster in the protocol patients, with shorter times to being declared medically fit for discharge (median 10 (9 to 15) days v 15 (11 to 40) days, P < 0.05) and a 39% reduction in hospital stay (12 (8 to 13) days v 20 (10 to 61) days, P < 0.05). 
CONCLUISION: Proximal femoral fracture repair constitutes surgery in a high risk population. Intra-operative intravascular volume loading to optimal stroke volume resulted in a more rapid postoperative recover and a significantly reduced hospital stay.
Areas for potential improvement:

@ Alcohol abstinence before operation: one month before the operation to decrease morbidity and mortaity

@ Smoking cessation before operation: at least one month before the operation to decrease respiratory complications

@ Pre-operative nutritional support: only for patients of less than 10-15 ideal body weight, about one to two weeks preop 

@ Pro-biotic or syn-biotic use before operation: beneficially modulate resident gut microflora, improve anastomotic healing, fewer postoperative infections
@ High inspired O2 concentration (80%) during and shortly after the operation:

Rationale: better intestinal intramural oxygenation, less wound infection, less postoperative nausea and vomiting

Evidence: 

1. Greif et al: “Supplemental perioperative oxygen to reduce the incidence of surgical wound infection. Outcomes Reseach Group.” NEJM, 2000.:

1). Destruction by oxidation, or oxidative killing, is the most important defence against surgical pathogens and depends on the partial pressure of oxygen in contaminated tissue. 

2). a double blinded, randomized study to check the infection rate of 500 patients with different (30% vs 80%) inspired oxygen cocentration

3). Method; the oxygen was given during the operation and for 2hours postoperatively.

4). The patients with higher oxygen concentration had statistically lower wound infection rate.

Discharge criteria

Recommendation

1. Planning the discharge process should begin when the patient attends for preadmission counseling.
2. Suggested criteria for discharge: 
(a) Good pain control with oral analgesia;

(b) Taking solid food, no intravenous fluids;

(c) Independently mobile or same level as prior to admission;

(d) All of the above and willing to go home.

Rationale: 

The discharge process starts at the preadmission counseling session when it is determined if the patient lives alone and has any special needs (e g transport, social support etc). Problems that will delay discharge must be addressed at this time rather than once the patient has been admitted.
Follow-up
Recommendation

1. Surgical units undertaking an enhanced recovery program must be restructured to provide adequate follow-up and continuity of care
2. An enhanced recovery program should only be initiated once there is a clear pathway established for the prompt and safe readmission of the 1–3% of patients who will experience an anastomotic leak (or other major complications) at home.
3. Ready access to medical and nursing advice either on the phone or on the ward must be structured into the Unit's working practice
4. Patients’ general practitioners should be alerted to their patients’ participation in an enhanced recovery program and to their increased needs in the community.
5.Once at home, patients should be contacted by phone within 24–48 h to ensure all is well and to provide advice.
6.Many Units organize out-patient clinic review at 7–10 days following surgery when the wound can be checked, staples/stitches removed, pathology results discussed and, if necessary, future oncology therapy organized.
7.A further clinical or telephone review at 30 days after surgery is recommended for patient reassurance and audit purposes.
Rationale;

1. Patients entering an enhanced recovery program will inevitably require more active supervision when they get home.
2. In general, if length of stay is reduced to 2–3 days approximately 10–20% may require readmission or a few hours of observation and treatment as outpatients. Readmission in itself does not imply an overnight stay. Often patients can re-attend the hospital as an out-patient, receive treatment (e.g. anti-emetics/analgesia/fluids) and go home the same day
Audit

Recommendation

1. Audit is an inherent and essential component of every enhanced recovery program.

Rationale: 
1. All good surgical practice is based on ongoing audit of clinical outcomes.
2. It is essential that outcomes be documented during the introduction of an enhanced recovery program. This not only ensures that morbidity and mortality are optimal but that feedback is provided on aspects of the program that may need further development of infrastructure/staff education. 

The ERAS Group

1. The ERAS group was established in 2001 as a collaborative of five university or specialized Department of Surgery from five Northern European Countries (Scotland, Sweden, Denmark, Norway, and the Netherlands)

2. Using the Medline database, an electronic search on “fast track” or “multimodal recovery“ was undertaken. Relevant papers form the reference lists of these articles and from group members’ personal collections were also reviewed. 
3. The committee met on several occasions to reach an consensus on a protocol, which was then documented by the present authors
4. Principles of the ERAS protocol: conventional periop care viewed stress response to major surgery as inevitable. The concept has recently been challenged that much of the response can be avoided by applying modern anaesthetic, analgesic, and metabolic support techniques. Conventional postop care has also emphasized prolonged rest for both the patients and their GI tract. This concept has recently been challenged, too. In the postoperative catabolic state, patients will experience functional decline if active measures are not taken revive them. These two concepts have been combined to create a new view of how surgical patients should be cared for. 
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Fig. 2. Factors that contribute to delayed or accelerated recovery after

elective operations.
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5. K.C.H. Fearon, O. Ljungqvist, M. Von Meyenfeldt, A. Revhaug, C.H.C. Dejong, K. Lassen, J. Nygren, J. Hausel, M. Soop, J. Anderson, H. Kehlet : “ Enhanced recovery after surgery: A consensus review of clinical care for patients undergoing colonic resection” Clinical Nutrition, 2005(24): 466-477

  1). the aim of this review: consider the evidence-base for individual components of the protocol 
2). summary of core protocol elements
· Patient information: essential before admission for surgery 
· Preoperative bowel preparation: no routine oral preparation 
· Preoperative fasting and fluids: drink clear fluids up to 2 hours before anesthesia and receive preop oral carbohydrate loading
· Standard anesthetic protocol: intraop mid-thoracic epidural analgesia( local anaesthetic and low dose opioid)
· Preventon of intraoperative hypothermia: warm IV fluids and upper body air-warming device
· Thromboembolic prophylaxis: low-dose LMWH started 2hrs after placement of epidural catheters and continued until full mobilization  
· Nasogastric decompression tubes: not recommended
· Prophylactic antibiotics: indicated with 2 drugs( anaerobic and aerobic prophylaxis) given before skin incision and single dose repeated when op>3hrs
· Incision: short midline or transverse incision recommended.
· Drainage: not be routinely used
· Urinary bladder catheterization: catheter removed 24-48hrs postop
· Fluid therapy: avoid excessive IV fluids. Vasopressors recommended for epidural-related hypotension  
· Ileus prophylaxis and promotion of GI motility: continuous thoracic epidural analgesia for first 2 postop days. MgO twice daily recommended 
· Postoperative analgesia: continuous thoracic epidural analgesia for 2 days postop, paracetamol as routine oral analgesic and epidural top up as rescue. Commence NSAID at end of epidural. Additional opioid only if other efforts fail 
· Nutrition: postop nutrition includes ONS from the day of op in addition to normal food. 
· Early mobilization: a care plan facilitating patients out of bed for 2hrs on the day of op and 6hrs thereafter is recommended
· Discharge criteria: good pain control with oral analgesics, taking solid food and no IV fluids, independently mobile, willing to go home  
· Follow-up and audit: contacted 1-2 days after MBD, OPD f/u 7-10 days postop, and then finally 30 days postop. Audit of results/endpoints/adverse effects and protocol compliance is important
Literature regarding comparison of the results between

the traditional and multimodal optimization
perioperative care plans:

British Journal of Surgery 2006; 93: 800–809
Systematic review of enhanced recovery programs in colonic surgery
J. Wind1, S. W. Polle1, P. H. P. Fung Kon Jin1, C. H. C.Dejong2, M. F. vonMeyenfeldt2,

D. T. Ubbink1,3, D. J.Gouma1 and W. A. Bemelman1 on behalf of the Laparoscopy and/or Fast Track Multimodal Management Versus Standard Care (LAFA) study group and the Enhanced Recovery After Surgery (ERAS) group

1Department of Surgery, Academic Medical Centre, Amsterdam, 2Department of Surgery, Academic Hospital Maastricht and Nutrition and Toxicology Research Institute Maastricht (NUTRIM), Maastricht University and 3Department of Clinical Epidemiology and Biostatistics, Academic Medical Centre, Amsterdam, The Netherlands

Background: Fast track (FT) programs optimize perioperative care in an attempt to accelerate

recovery, reduce morbidity and shorten hospital stay. The aim of this review was to assess FT programs for elective segmental colonic resections.

Methods: A systematic review was performed of all randomized controlled trials and controlled clinical trials on FT colonic surgery. The main endpoints were number of applied FT 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 (three randomized controlled and three controlled clinical trials), including 512 patients. FT programs contained a mean of nine (range four to 12) of the 17 FT elements as defined in the literature. Primary hospital stay (weighted mean difference −1·56 days, 95 per cent confidence interval (c.i.) −2·61 to −0·50 days) and morbidity (relative risk 0·54, 95 per cent c.i. 0·42 to 0·69) were significantly lower for FT programs. Readmission rates were not significantly different (relative risk 1·17, 95 per cent c.i. 0·73 to 1·86). No increase in mortality was found.

Conclusions: FT appears to be safe and shortens hospital stay after elective colorectal surgery. However, as the evidence is limited, a multicentre randomized trial seems justified.
Presented as a poster to a meeting of the European Association of Coloproctology, Bologna, Italy, September 2005 Paper accepted 9 February 2006
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CONCLUSION

1. According to most recently published literature, it suggests that “ERAS” multimodal periopertive care programs may result in faster recovery, lower morbidity and shorter hospital stay. However, implementation of such programs requires breaking through some longstanding traditions, e.g., delayed postoperative feeding and ambulation. 

2. The relative contribution of each element in the program is not clear. Further study is necessary. 

3. Practice of such program requires of dedicated team work of surgeons, aresthesiologists, nursing teams, dieticians, etc..

4. Younger patients benefit from the program more than older patients do. 

5. Aged patients with comorbidities also benefit from the programs. 

6. Despite the positive results from ERAS program, more multicenter prospective randomized trials are indispensable to justify such care into broader application.
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