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ERAS PROTOCOLS
    Eras protocols are developed by ERAS (Enhanced Recovery after Surgery) working group established by the participation of five centres in Northern Europe. Based on real evidence, the protocols aim at accelerating the pace of recovery after elective colon surgery. Recently, the protocols have become an important element of colorectal surgery, vascular surgery, chest, orthopaedics as well as of perioperative management after radical cystectomy. ERAS has 21 unique steps including giving detailed information to patient before surgery; avoiding mechanical intestine cleansing during perioperative period; disuse of naso-gastric catheter in surgery; and starting oral feeding in early period (1,2). 
	Table 1. ERAS Protocols

	Perioperative
	Intraoperative


	Postoperative



	Informing patient

Intestine cleansing

Fasting period

Pre-anaesthesia medication

Antithrombotic prophylaxis
Antimicrobial prophylaxis 


	Anaesthesia protocol

Surgical incision
Naso-gastric catheter usage
Preventing hypothermia

Perioperative fluid management

The use of drains
Urinary catheter


	Preventing nausea and vomiting

Awakening gastrointestinal motility 

Analgesia
Nutrition 
Early mobility
Discharge
Post discharge follow up
Monitoring results


    ERAS corresponds to fast recovery protocols surgically and represents a two-phased perioperative care paradigm. First, re-examination of best evidence-based and traditional practices. Second, it covers all aspects of patient’s surgical path. The main reasons leading to post-surgical hospital stay are the need for parenteral analgesia; the need for secondary IV fluid in case of intestine dysfunction; and immobility. In order to assure best care for the patient, ERAS serves to guide all aspects of perioperative care and helps to work as a well-coordinated team. ERAS protocols show that care period can be shortened 30% and post-surgical complications can be reduced up to 50% (3). 
    Evidence-based studies show that surgical recovery can be fastened and recovery period can be shortened by transforming some traditional approaches towards surgical care. In this way, surgical complications have been reduced and the duration of hospital stay has been shortened. The multiple approaches known as ERAS assure that surgeons, anaesthetists, nurses and physical therapists are active participants of care team as well as the patients themselves. 
    ERAS focuses on shortening the duration of hospital stay and reducing morbidity through complementary evidence in anaesthesia, analgesia, reducing surgical stress, fluid treatment, minimally invasive surgery, nutrition and mobility (4). Various factor effect postoperative morbidity (Table 2) (5). A study on ERAS protocol shows that duration of hospital stay was shortened 28% and bedside nursing practices were reduced 39%.  Besides, hospital personnel reported a reduction in their work load (6). A study by Braga et al. (2016) also demonstrate that duration of hospital stay was shortened and morbidity was reduced (7). 
Table 2. Factors effecting postoperative morbidity 

Pain

Stress response/organ dysfunction

Nausea, vomiting, ileus

Hypoxaemia, sleep dysfunctions 

Malaise, fatigue 
Immobility, semi-starvation
Drains, naso-gastric tubes
     Developments in pain control; advanced anaesthesia techniques; the use of new techniques to reduce perioperative stress response; the use of minimally invasive surgeries; better understanding of perioperative physiopathology; and prevention of postoperative organ dysfunction with more comprehensive approaches have led to revolutionary transformations in surgery. 

    Today, many surgeries are performed in outpatient clinics and many surgeries that previously necessitated hospital stay have become ambulatory. Besides, many grand surgeries are followed by reduced complication rates, shorter hospital stays and shorter recovery periods (8).  
    In addition to scientific and clinical research, economic circumstances also trigger these developments in surgery and anaesthetics. A new approach aimed at improving the effectiveness of health care cost has emerged through supporting factors outside the clinic with new clinical developments. It is important to underline the fact that the aim of these new approaches is not only guaranteeing health care cost reduction but also guaranteeing a better and more effective health care provision. In addition to their contribution in reducing health care cost, these approaches primarily serve for reducing complications and improving surgical practice through better results (8, 9). Below, the list of ERAS protocols and their contents is provided (10, 11). 
Information, training and consultancy about surgical process: Patients should regularly get consultancy in preoperative period. Patients shall consult not only to surgical team but also to dietician, physiotherapist and nurses. Pre-surgical information and training increase patient satisfaction, reduce anxiety, and support other positive results. 

Preoperative optimization: Pre-surgical exercise might be helpful. Patients should stop smoking and consuming alcohol four weeks before the surgery. 

Preoperative intestine preparation: Patients who will have colonic resection should not make mechanical intestine preparation. If rectal cleansing is necessary in left-sided anastomosis, one phosphate enema is sufficient for rectal cleansing in the morning on the day of operation. Previously, oral mechanical intestine cleansing was considered to reduce the risk of sepsis after anastomotic leakage. However, more recent meta-analysis has shown that avoiding mechanical intestine cleansing before colorectal surgery does not increase the risk of sepsis. Besides, mechanical intestine cleansing might cause fluid imbalance in specific patient groups such as old patients.   
Preoperative fasting and level of carbohydrate: Patients should be allowed to consume solid food until six hours before anaesthesia. Clear liquids should be allowed until two hours before anaesthesia. Special carbohydrate treatment should be applied regularly before the surgery. It can be complemented with antidiabetics for diabetic patients. It fastens postoperative recovery for diabetic patients by reducing thirst. Preoperative carbohydrate load is also important for nitrogen balance provision and reducing postoperative insulin resistance.      

Pre-anaesthetic medication: Patients should not apply to routinized short or long-acting sedatives since it works to postpone postoperative recovery. Anaesthesia specialist can suggest short-acting IV medication if necessary. 
Prophylaxis for thromboembolism: Patients should use varsity socks and do intermittent pneumatic compression.  Prophylaxis with DMAH should also be applied. Patients with colorectal cancer should have extensive prophylaxis for twenty-eight days. 
Antimicrobial prophylaxis and skin preparation: Routinized prophylaxis should be applied with IV antibiotics 30-60 minutes before the start of surgery. Additional dose should be applied during long surgeries considering half-life of the medication. Skin should be prepared with chlorhexidine-alcohol. Antibiotic prophylaxis is applied to reduce postoperative wound infections. 
Standard anaesthetics protocol: Anaesthesia protocol should be applied to assure speedy recovery. Analgesia and hemodynamically changes should be checked and fluid treatment should be applied in order to reduce anaesthetic metabolic stress response. Mid-thoracic epidural blocks should be used in local anaesthesia. Low-dose opioids should be considered in open surgery. Spinal anaesthesia or morphine are alternatives to PCA epidural anaesthesia in laparoscopic surgery. Titrated IV opioids should be used to reduce adverse effects.   
High inspired oxygen concentration: Patients should be given 80% inspired oxygen during anaesthesia and up to six postoperative hours. Face mask shall be used. Molecular oxygen is necessary for free radicals that are important defence mechanisms produced by polymorphic cells. Besides, oxygen is needed for collagen synthesis and angiogenesis which are important for wound recovery. Previous studies show that high tissue oxygenation increases perfusion in anastomotic area in postoperative period and reduce surgical area infections.  
Surgical approach and incision: Both laparoscopic and open approaches shall be used. If open operation is planned, low transverse incision should be preferred if possible. Incision length should be as short as possible. Laparoscopic colorectal techniques lead to better results than open surgery. This recovery includes earlier return of organ functions; reduced need for postoperative analgesia; and earlier discharge. In open surgery, shorter transverse incision reduces the need for postoperative analgesia because it is less painful and has lesser adverse effects for lung functions. Studies also show that it might reduce wound delitescence. 
Postoperative nausea and vomiting: Patients who have major colorectal surgery should get combined treatment. 
Laparoscopy and surgical access modifications: Laparoscopic surgery is preferred in colon resections if specialist is available. 
Naso-gastric (NG) tubes: Nasogastric tubes should not be used regularly after surgery. NG tubes might cause pain or discomfort. This may lead to a delay in postoperative mobility. It is shown that routinized NG usage delays the return of intestine functions, causes pulmonic complications and extends the duration of hospital stay. Similar to NG, there is no additional advantage of using abdominal drains routinely. 
Intraoperative hypothermia prevention:  A proper intraoperative warming device (such as forced air warmer or circulating water blanket) and warmed up IV fluids should be used to stabilize body temperature. Monitors showing body temperature should be used to prevent hyperthermia and to check effectiveness of warming devices. General anaesthesia might cause hyperthermia by damaging thermoregulatory structure. Hyperthermia might increase surgical infections by peripheral vasoconstriction and hypoxia.  

Postoperative fluid management: %0,9 NaCl balanced crystalloids should be preferred. Patients should be given intraoperative fluids (colloids, crystalloids) to optimize cardiac output during open surgery. Cardiac output should be constantly measured by using oesophageal Doppler probe (or by other minimally invasive methods). Fluid application should be standardised according to cardiac output. 
Intraperitoneal drainage after colon anastomosis: Routinized drainage is not suggested if immobility is not necessary. 
Urinary drainage: Routinized transurethral bladder drainage is suggested for 1-2 days. Bladder catheterization shall be avoided during epidural analgesia or independently. 
Prevention of postoperative ileus (including the use of postoperative laxatives): If possible, mid-thoracic epidural analgesia and laparoscopic surgery should be used in colon surgery. Fluid load and nasogastric decompression should be avoided. Magnesium and alvimopam/opioid antagonist (when using opioid) might be included orally. Chewing gum shall be suggested. 
Postoperative analgesia: Patients should be given proper analgesia diet for major surgeries. Pain killer, early mobility, nutrition and early return of intestinal functions should be considered to prevent complications. 
Perioperative nutrition care: Preoperative starvation should be minimized and patients should be encouraged to start normal nutrition as early as possible after surgery. Oral nutrition supplements shall be used to complete the total amount. Patients can start oral intake on the day of operation if it is tolerated. Within 24 hours, patients can start oral diet. Dietitian should be consulted in case patients cannot tolerate nutritional necessities within 72 hours. Postoperative early oral intake fastens return of intestinal functions. 
Post-surgical glucose control: Insulin resistance causes postoperative hyperglycaemia. Increasing glucose level and insulin resistance are related with mortality after major abdominal surgeries. 
Early mobility: Long term postoperative immobility increases pneumonia risk, insulin resistance and muscle weakness. For this reason, patients should be mobilized. 
Limited amount of IV fluid: Although it is difficult to predetermine when to stop using IV fluid, in most of the cases oral intake starts and epidural catheters are withdrawn from the patient in second postoperative day. Extensive load of IV fluid should be abandoned. 1,5-2,5 litres of fluid is enough for most of the patients.  
Monitoring: Clinical results, reapplication rates and compliance with ERAS strategies shall be monitored regularly. According to ERAS protocol, reapplication rates should stay below 10%. Monitoring outputs should be discussed by all medical personnel at the meetings. 
    For old and high comorbidity patients; it was shown that these patients benefit from fastened treatment and they should be involved in the program. There are no clear evidence for integrating ASA 3 and ASA 4 patients to ERAS protocol. Old patients might have difficulties in coping up with challenges after they are discharged from hospital in case they have no one to help them at home. These patients shall be phoned and visited regularly by health professionals. Although designed for elective surgeries, ERAS protocols might also be used for emergency surgeries. However, in that case preoperative protocols can hardly be applied (10).  

    Fastened recovery necessitates the organization of a highly-disciplined group. Although individuals or departments can initiate this approach, they can hardly succeed without the contributions of other medical personnel. For this reason, the planning of shift workers in the department should be given priority. Team approach; planning; surgery; patient visits; and data collection all require individuals to comply with duration-related obligations. Support of hospital management is also needed for nursery; establishment of personal unit for patient; planning; data collection; results; and analysis of expenditures (12).  
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