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ERAS, enhanced recovery after surgery have become an important 
focus of perioperative management after colorectal surgery, vascular 
surgery, thoracic surgery and radical cystectomy. These programs 
attempt to modify the physiological and psychological responses to 
major surgery, and have been shown to lead to a reduction in 
complications and hospital stay, improvements in cardiopulmonary 
function, earlier return of bowel function and earlier resumption of normal 
activities. The stress response is initiated by a variety of physical insults, 
such as tissue injury, infection, hypovolemia or hypoxia. The ERAS 
program is aimed at attenuating the body’s response to surgery which is 
characterized by its catabolic effect. Autonomic afferent impulses from 
the area of injury or trauma stimulate the hypothalamus-pituitary-adrenal 
axis and mediate the body’s subsequent endocrine response. Enhanced 
recovery after surgery (ERAS) protocols starts preoperatively, and 
continue during anesthesia and surgery and post operatively. Pre-
operative overnight fasting is not good!! It is claimed to avoid pulmonary 
aspiration without evidence to support this!! 
Shortened fluid fast does not increase risk of aspiration, regurgitation or 
related morbidity while preoperative long fasting increases metabolic 
stress, hyperglycemia and insulin resistance. Best practice is fasting 
patients for solids up to 6 hours preoperatively and clear fluids up to 2 
hours only, without increase in complications. Early postoperative 
nutrition as soon as it is safe to swallow, decreases metabolic response 
leading to less insulin resistance, reduces loss of muscle strength and 
lowers incidence of wound infection, pneumonia, intra-abdominal 
abscess or even mortality   
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Introduction 

After major surgery some of our patients look fatigued, tired, pale, and without bowel movement 

which is called "post operative stress response to surgery", while others are active and look healthy 

in-spite of the major surgery. Our colleagues the anesthetists have initiated a society to study 

Enhanced Recovery After Surgery (ERAS). They developed an evidence-based approach for 

healthier and quicker recovery after major surgery. Major surgery includes oncosurgery, vascular, 
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and thoracic surgery, and radical hysterectomy, but may also apply to moderate surgery like simple 

hysterectomy and Caesarean operations. 

This is a collaborative Enhanced Recovery After Surgery guideline for optimal perioperative care 

surgeries. An Embase and PubMed database search of publications was performed. All 

recommendations on the Enhanced Recovery After Surgery topics are based on the best available 

evidence. 

Initiated by Professor Henrik Kehlet in the 1990s,1 ERAS, enhanced recovery programs (ERPs) or 

“fast-track” programs have become an important focus of perioperative management after 

colorectal surgery,2 vascular surgery,3 thoracic surgery4 and more recently radical 

cystectomy.5 These programs attempt to modify the physiological and psychological responses to 

major surgery,6 and have been shown to lead to a reduction in complications and hospital stay, 

improvements in cardiopulmonary function, earlier return of bowel function and earlier resumption 

of normal activities.7 The key principles of the ERAS protocol include pre-operative counselling, 

preoperative nutrition, avoidance of perioperative fasting and carbohydrate loading up to 2 hours 

preoperatively, standardized anesthetic and analgesic regimens (epidural and non-opiod analgesia) 

and early mobilization8.  

 

Mechanism of post operative stress: 

The stress response is initiated by a variety of physical insults, such as tissue injury, infection, 

hypovolemia or hypoxia. The ERAS program is aimed at attenuating the body’s response to surgery 

which is characterized by its catabolic effect.9 Autonomic afferent impulses from the area of injury 

or trauma stimulate the hypothalamus-pituitary-adrenal axis and mediate the body’s subsequent 

endocrine response.10 Increased cortisol levels stimulate gluconeogenesis and glyconeogenesis in 

the liver, with triglyercides being converted to glycerol and fatty acids providing the substrates for 

gluconeogensis. Adrenocorticotropic hormone and cortisol production leads to protein catabolism, 

weight loss, muscle (skeletal and visceral) wasting and nitrogenous loss.11 There is also a relative 

lack of insulin and peripheral insulin resistance occurs due to alpha-2-adrenergic inhibition of 

pancreatic B cells (facilitated by catecholamines) and defects in the insulin receptor/intracellular 

signalling pathway. Hyperglycaemia is therefore a significant finding after surgery,12 and the 

observed insulin resistance is a major variable influencing length of stay,13 poor wound healing and 

increased risk of infective complications. The degree of insulin resistance is associated with the 

extent of surgery, and if postoperative hyperglycaemia is controlled, mortality and morbidity can be 

reduced by half.14 Methods which reduce the insulin resistance include adequate pain relief,15 

16 avoiding a prolonged period when oral intake is interrupted, and the use of carbohydrate loading. 
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Method:  

Enhanced recovery after surgery (ERAS) protocols starts preoperatively, and 

continue during anesthesia and surgery and post operatively.  

Pre-operatively:  

It is well-known that poor nutrition is detrimental to outcomes postoperatively.
17

 It frequently 

occurs with comorbidities and with underlying disease processes
18

. Inadequate nutrition is an 

independent risk factor for complications, increased hospital stays and costs.
19

  More recently, data 

from Vanderbilt University demonstrate that nutritional deficiency preoperatively is a strong 

predictor of 90-day mortality and poor overall survival.
20

  

Pre-operative overnight fasting is not good!! It is claimed to avoid pulmonary aspiration without 

evidence to support this!! 

Shortened fluid fast does not increase risk of aspiration, regurgitation or related morbidity while 

preoperative long fasting increases metabolic stress, hyperglycemia and insulin resistance. 

Reducing insulin resistance is achieved by carbohydrate loading, adequate pain relief, and early oral 

feeding after recovery. 

Best practice is fasting patients for solids up to 6 hours preoperatively and clear fluids up to 2 hours 

only, without increase in complications. 

Guidelines adopted by the Royal College of Anesthetists and the American Society of 

Anesthesiologists advise carbohydrate loading two hours before operations by clear carbohydrate 

drink such as an apple or lemon juice or tea or coffee without milk. This reduces post operative 

insulin resistance and reduces protein losses and reduces preoperative thirst, hunger and anxiety
21

. 

 

During surgery:  

Preferred practice during operation, when possible, includes: 

Pre-op parenteral antimicrobial prophylaxis, and of course aseptic techniques. 

Clippers rather than razors to remove hair. 

Skin preparation with chlorhexidine gluconate plus alcohol is preferred to povidone iodine plus 

alcohol   

Regional anesthesia, spinal or epidural is preferred to general anesthesia. 

The aim of providing anesthesia that reduces the surgical stress response, provides analgesia, and 

encourages the rapid return of mobilization, eating, and drinking. In addition, postoperative nausea 
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and vomiting (PONV) with multimodal prophylaxis in this high-risk group of patients is required. 

Extremes of fluid balance and organ dysfunction should be avoided.
22

  

For many patients, either general or regional anesthesia can be used; there is little evidence to 

recommend one technique over the other.  

Regional anesthesia (such as intrathecal or epidural) can provide excellent intraoperative and 

postoperative analgesia. However, side effects such as motor block, hypotension, and urinary 

retention limit their postoperative use. If an epidural catheter has been used, it should be 

discontinued soon after the surgery because analgesic requirements are generally modest. There is 

little evidence to support other modalities such as ketamine, lidocaine, alpha-2 agonists, and 

pregabalin.
23

  

Too much IV fluids during surgery cause intestinal edema and paralytic ileus.  

Fluid management should be directed toward replacing intraoperative blood loss while aiming for 

euvolemia to avoid the problems associated with fluid overload (eg, edema, ileus) or hypovolemia 

(eg, acute kidney injury). Maintenance of blood pressure once euvolemia is achieved should be with 

vasoactive drugs to avoid fluid overload.
24

 

Minimal invasive surgery is recommended with preference of vaginal approach then Laparoscopy 

then open.  

Epidural and minimally invasive surgery is preferred when possible.  

Surgical technique including fine tissue handling  

Intra-operative warming as too cold operating room is harmful and body temperature should remain 

above 36˚C. 

Glycemic control should be kept below 150mg/dl. 

 

Post operatively: 

 

Early postoperative nutrition as soon as it is safe to swallow, decreases metabolic response leading 

to less insulin resistance, reduces loss of muscle strength and lowers incidence of wound infection, 

pneumonia, intra-abdominal abscess or even mortality.  

No advantage in keeping patients' nil by mouth after elective surgery.
25

   

Postoperative Ileus etiology is multi-factorial.  

Bowel function relies on a combination of enteric and central nervous systems, and 

neurotransmitters. Secondly hormonal influences, and thirdly local inflammatory pathways.  
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We avoid paralytic ileus by Gentle tissue handling, less opioids and avoid too much intra-operative 

fluid. Early feeding and early mobilization are recommended. 

In addition to preoperative carbohydrate loading, early postoperative nutrition can ameliorate the 

metabolic response leading to less insulin resistance, lower nitrogen losses and reduce the loss of 

muscle strength.
26

  

A Cochrane review in 2006 found a direction of effect towards a reduction in complications and 

mortality rate,65 and in an update to their original metanalysis, Lewis and colleagues confirmed no 

benefit to keeping patients nothing by mouth (NBM) postoperatively, a reduction in complications 

and a reduced mortality rate; although, the mechanism for reduced mortality remains unclear.
27

 

An assessment of gastrointestinal function and patient tolerability is essential when commencing 

postoperative oral intake. Lewis and colleagues demonstrated no detrimental effect with early 

feeding, but a trend towards a lower incidence of anastomotic dehiscence, wound infection, 

pneumonia, intra-abdominal abscess or mortality in patients who received early enteral feeding.  

 

Summary of ERAS advice is made by NICE 

National Institute for Health and Care Excellence in UK 

Pre op: 

* Short fasting period 

* Carbohydrate loading (clear liquids)  

* Written information – counseling 

* Clear fluid before operation helps to reduce headache & vomiting 

 After op: 

* Carbohydrate drink like fruit juice without pulp, coffee or tea without milk 

Peri-op: 

* Epidural catheter  

* Surgical technique  

* Intra-operative warming  

* Prophylactic antibiotics  

Post-op: 
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* Enforced mobilization  

* Early feeding  

* No surgical drain but, if necessary, remove early 

* Early restricted fluid regimen  

* Adequate post op analgesia: Paracetamol: oral and if not possible IV.   

 Second choice: NSAIDs oral if not possible IM/IV 

Opioids if severe pain is expected  

PCA 

Conclusions: 

Enhanced recovery after surgery protocols were initially described in open colorectal surgery, but 

have since been studied in a variety of surgical specialties, including urology. Although growing 

evidence from several RCTs, systematic reviews and meta-analyses suggest significant benefits 

from ERAS pathways, there are still major difficulties when introducing these evidence-based 

guidelines into routine practice.
28

 The fact that less than half of patients are involved in a 

postoperative care pathway suggests that perioperative care continues to resemble traditional and 

conventional attitudes.
29

 Many surgeons state that they have “never heard of ERAS,” while others 

cite inadequate multidisciplinary and community support as an impediment to implementation.
30

  

In terms of barriers to introducing ERAS, even the simple measures discussed in this review still 

represent fundamental changes in practice, and can therefore be difficult to achieve. Kahokher and 

colleagues outlined the key aspects required for the implementation of an ERAS protocol.
31

 One of 

the most important aspects is the ERAS team, which includes pre-admission staff, dieticians, 

nurses, physiotherapists, social workers, occupational therapists and doctors. All team members 

must be familiar ERAS principles and be motivated to carry out the program; they must be able to 

overcome traditional concepts, teaching and attitudes towards perioperative care.  

32
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