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5.1  The Enhanced Recovery After Surgery (ERAS) Protocols

Surgery is associated with a systemic stress response that can be categorized by 
duration and severity [1]. In 1995 for the first time a “stress-free” colonic resection 
based on the laparoscopic technique, epidural analgesia, early oral nutrition and 
mobilization was proposed [2]. Since 1995 many randomized controlled trials, con-
sensus statements, meta-analyses and reviews have contributed to define safe and 
effective protocols of Enhanced Recovery After Surgery (ERAS) [3].

As defined by Ljungqvist, the concept of ERAS is based on a multidisciplinary 
and multimodal approach addressing issues that might delay the recovery and cause 
complications, changing the management according to a continuous evidence-based 
analysis and periodical internal audits [4].

In 2014, a meta-analysis of 16 randomized controlled trials (RCTs) performed in 
patients undergoing colorectal surgery, demonstrated how the application of an 
ERAS pathway was associated with a better outcome (reduction of respiratory and 
cardiovascular complications) and length of hospital stay, without affecting the 
readmission rate [5].

In the following years, ERAS guidelines were developed in different areas of 
surgery: hepatic and pancreatic, upper gastrointestinal, thoracic, urologic and gyne-
cologic, and orthopedic surgery [4].

All the different ERAS protocols are based on common main surgical and anes-
thesiological items including strategies for evaluation and stratification of preadmis-
sion risk [5], preventing and treating postoperative nausea and vomiting [6], avoiding 
intraoperative hypothermia [7]. A mini-invasive surgical approach is strongly 
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recommended [8, 9]. An adequate pain control with regional anesthesia or multi-
modal opioid-sparing analgesia [10], a careful perioperative fluid administration, 
adopting a goal-directed therapy in high-risk patients [11], are recommended to 
achieve an early mobilization and a quick restart in oral intake of fluids and solids.

Moreover, in the effort to obtain a rapid return to an adequate level of functional 
activity after a major procedure, ongoing ERAS researches are evaluating the effi-
cacy of multimodal prehabilitation programs [12].

Nowadays, ERAS principles are applied in more than 20 countries and have been 
associated with an improvement in the quality of recovery after surgery, through a 
reduction in complications and in the length of hospital stay, with associated eco-
nomic benefits [4].

Finally, a growing number of data suggest that high-risk patients, such as elderly 
and frail patients, should markedly benefit from ERAS programs reducing the 
impact of their comorbidities and the increased risk of developing postoperative 
complications [13].

5.2  The ERAS Protocol in Bariatric Surgery

The worldwide increase in the prevalence of obesity has led to a rise in the number 
of bariatric surgical procedures [14, 15]. Obesity leads to numerous changes in indi-
vidual pathophysiology and requires specific management in order to provide safe 
bariatric surgery.

The main peculiarites of obese patients include:

 1. Different patient shape: visceral vs. peripheral obesity. Compared to those 
patients with isolated peripheral fat distribution, patients with central obesity are 
at highest perioperative risk [16].

 2. Alterations of the respiratory system: reduced lung functional residual capacity, 
more atelectasis and shunting in dependent lung regions, and increased work of 
breathing and oxygen demand.

 3. High incidence of obstructive sleep apnea (10–20% in patients with BMI >35 kg/
m2), which is associated with a more than double rate of postoperative respira-
tory and cardiac failure [17].

 4. Increased cardiovascular risk, including atrial fibrillation, arrhythmias and sud-
den cardiac death, prolonged QT interval, and highest rates of ischemic heart 
disease and heart failure [18].

 5. Prothrombotic state [19].
 6. Increased insulin resistance.
 7. Different volumes of drug distribution.

5.2.1  ERAS Guideline Recommendations for Bariatric Surgery

Bariatric patients present unique challenges in the management of perioperative 
risks [20]. The ERAS protocol aims to reduce the body’s stress response, reduce 
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organ dysfunction, and shorten hospital length of stay, and the key endpoint is the 
quality of the recovery [4]. To date, the literature supporting the use of ERAS in 
bariatric surgery is limited but it is rapidly growing. In 2016 the ERAS Society 
published the guidelines for bariatric surgery [21]: the recommendations are sum-
marized below.

5.2.1.1  Preoperative Recommendations
• Provide patient preoperative counseling.
• Prehabilitation may improve the outcome.
• Patients should stop smoking at least 4 weeks before surgery.
• Alcohol abusers should observe at least 2 years of abstinence. The risk of new 

onset of alcohol abuse or relapse after gastric bypass should be assessed.
• Patients should lose weight before surgery. The risk of hypoglycemia should be 

acknowledged for patients receiving glucose-lowering drugs.
• Postoperative nausea and vomiting (PONV) and inflammatory response should 

be prevented with 8 mg of intravenous dexamethasone before anesthesia induc-
tion (preferably 90 min earlier).

• Fasting: 6 h for solids and 2 h for clear fluids is required before anesthesia induc-
tion. More data are needed for diabetic patients with autonomic neuropathy to 
assess the risk of aspiration.

5.2.1.2  Intraoperative Recommendations
• Avoid excessive intraoperative fluids and intraoperative hypotension with goal- 

directed fluid therapy. In the postoperative period fluid infusions should be inter-
rupted as soon as possible.

• Prevent PONV with a multimodal approach.
• Be aware of the possibility of difficult airway management.
• Adopt lung protective ventilation.
• Patients should be positioned in order to improve lung mechanics (anti- 

Trendelenburg, flexed hip, anti- or beach chair).
• Deep neuromuscular block improves surgical performance.
• Neuromuscular blockade should be completely reversed. The use of qualitative 

monitoring of neuromuscular blockade is encouraged.
• Adopt BIS monitoring of anesthesia depth if end tidal anesthetic gas is not 

available.
• Laparoscopic surgery is to be preferred.
• Avoid postoperative nasogastric tube if not necessary.

5.2.1.3  Postoperative Recommendations
• Combine infiltration of local anesthetic and multimodal systemic analgesics.
• Consider thoracic epidural analgesia in laparotomic surgery.
• Adopt mechanical and pharmacological measures for thromboprophylaxis.
• Monitor protein intake. Iron, vitamin B12 and calcium supplementation is 

mandatory.
• Tight glycemic and lipid control in diabetic patients should be adopted.
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• Prophylactic supplemental oxygen should be administered (preferably in head- 
elevated position or in semi-sitting position for patients suffering from obstruc-
tive sleep apnea [OSA]).

• Close monitoring of apneic episodes for patients with OSA.
• Consider CPAP if: BMI > 50 kg/m2, severe OSA or oxygen saturation ≤90% 

with oxygen supplementation.
• Use patient’s CPAP equipment for patients already with CPAP therapy at home.
• Patients with obesity hypoventilation syndrome (OHS) require intensive care 

monitoring and non-invasive ventilation

5.2.2  Effectiveness of ERAS Protocol in Bariatric Surgery

One of the main differences with respect to other surgical areas is that bariatric 
surgery generally involves young and physically fit patients, while in the non- 
bariatric settings the beneficial data are mainly derived from studies in elderly and 
frail patients. Furthermore, 30-day morbidity and mortality rates in bariatric surgery 
are relatively low (0.04% and 3% for severe complications, respectively [22]), and 
further reductions may be difficult to achieve. However, adherence to the ERAS 
pathway has shown to be feasible even at a national level, and able to improve out-
comes [23]. A recent meta-analysis of ERAS protocols in bariatric surgery [24] 
demonstrated benefits in morbidity (p < 0.01), operative time (p < 0.01) and hospital 
length of stay (p < 0.01). Although limited by the methodology and quality of the 
included studies (only 13 studies retrieved, of which just 2/13 were randomized 
controlled trials and only 5/13 referred specifically to ERAS protocols), the ERAS 
protocol proved safe and effective. The whole perioperative care, from preadmis-
sion to the postoperative period, by a multidisciplinary team and a comprehensive 
and meticulous approach to the patient promoted by the ERAS protocols seems to 
be an effective strategy to improve outcomes also in bariatric surgery.

5.3  The ERAS Protocol for Emergency Surgery in Obese 
Patients

The ERAS protocol has proved to be feasible and effective in a wide range of surgi-
cal fields, allowing for better outcomes, fewer complications and cost savings [4]. 
The ERAS protocol has been successfully and extensively applied also in bariatric 
surgery, with a positive impact on many relevant outcomes [24].

Besides bariatric surgery, obese patients can require non-bariatric surgery. As a 
matter of fact, the global obesity epidemic implies that most (or all) anesthetists and 
theatre staff will have to deal with surgery in obese patients [25]. The optimal man-
agement of the obese surgical patients was addressed in recent authoritative guide-
lines [17, 26] and expert narrative reviews [27]: experienced anesthetic and surgical 
staff with good hospital organization and appropriate facilities were reported as 
crucial.
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Emergency non-bariatric surgery in obese patients can be challenging. The few 
available data suggest that this population requires more resources and is at increased 
risk of complications compared with non-obese patients [28]. Application (as far as 
possible) of the guidelines for elective obese surgical patients has been proposed, 
together with the involvement of senior experienced anesthetists and surgeons [25]. 
To the best of our knowledge, no study to date has evaluated the feasibility, safety 
and efficacy of the ERAS protocol in emergency non-bariatric obese patients. Due 
to the emergency of surgery, preadmission and preoperative optimizations might 
often be not feasible. On the other hand, considering the benefits that were demon-
strated in obese patients it seems reasonable to apply as completely as possible all 
the intraoperative and postoperative ERAS elements. As for the general manage-
ment of obese surgical patients, a careful application of the ERAS measures is more 
likely when the staff is experienced in obese patient management and familiar with 
the ERAS protocol. This means that hospitals performing a high volume of bariatric 
interventions might offer the best possibility of an optimal implementation of the 
ERAS protocol in emergency surgical obese patients. However, before recommend-
ing centralization of emergency surgical obese patients in bariatric surgery hospitals 
further studies are required.
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