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ABSTRACT 
 The Enhanced Recovery After Surgery (ERAS) system is a collection of preoperative, intraoperative, and early postoperative measures. 

The primary goal of gynecological surgery is a rapid and uneventful recovery from oncological and standard procedures, particularly in patients over 

the age of 65. The goal is to achieve comparable results to those obtained with minimally invasive procedures. Certain features of the ERAS system 

are similar to those of standard surgical procedures. These are the measures taken to prevent thromboembolism and to promote early postoperative 

mobility. Anesthesia and postoperative analgesia are critical components of achieving the ERAS system's objectives. The ERAS protocol requires 

multimodal non-opioid postoperative analgesia, infiltration of the surgical wound with a local anesthetic, and avoidance of opioid analgesics. We 

discuss current data on patient management according to the ERAS protocol for anesthesia and analgesia in order to minimize the body's stress 

reactions, promote early mobility, and reduce postoperative complications. ERAS protocol has gained popularity in recent years in a number of 

centers, primarily in the United States and Europe, due to its direct impact on hospital stay length, healthcare costs, and benefits for patients, their 

relatives, and caregivers. 
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INTRODUCTION 

Surgical intervention puts the body and its organ systems 

under strain. In recent years, the Enhanced Recovery after Surgery 

(ERAS) system of perioperative measures was introduced and 

established in practice. It is intended to alleviate the stress placed on 

organs and body systems during surgery, allowing patients to recover  

 

more quickly and without complications while also shortening their 

hospital stay.  Anesthesia during surgery and postoperative analgesia, 

based on opioid-sparing analgesia, are crucial elements in the ERAS 

protocol. 

The benefits of anesthesia in ERAS protocol are shown in figure 1.

Figure 1: The benefits of anesthesia in ERAS protocol 

Anesthesia as part of an ERAS protocol 

Anesthesiologists face numerous challenges during an 

operation, including inducing anesthesia, providing pain relief during 

the procedure, and optimizing hemodynamics and oxygen supply to 

the tissues. Propofol has become the standard agent for general  

 

 

anesthesia induction due to its rapid onset of action, favorable 

antiemetic properties, and rapid recovery following administration. 

General anesthesia can be administered through inhalation or 

intravenously, and short-acting inhalants are recommended, such as 
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sevoflurane or desflurane. Additionally, a prolonged controlled 

propofol infusion reduces postoperative nausea and vomiting [1, 2]. 

Numerous intravenous anesthetics, including dexmedetomidine, 

ketamine, and lidocaine, can be combined with propofol to achieve 

adequate general intravenous anesthesia. Apart from its direct 

sedative and analgesic effects, dexmedetomidine decreases the need 

for opioids and the alveolar concentrations of inhaled anesthetics [3–6]. 

Ketamine does not alleviate prolonged postoperative pain, but the 

optimal duration and dosage for various types of surgery are 

uncertain [7, 8]. Intravenous lidocaine infusion during the perioperative 

period decreases the need for anesthetics during surgery and 

improves intestinal function restoration, resulting in a shorter hospital 

stay [9]. Additionally, there is evidence that ketamine, lidocaine, 

propofol, and the avoidance of inhaled anesthetics may help cancer 

patients avoid relapses [10]. Numerous factors influence recurrence 

and survival rates in gynecologic diseases, and no specific 

recommendations can be made at this time [10, 11]. 

To minimize the postoperative side effects of opioids, high 

doses and long-acting opioids should be avoided. Remifentanil and 

other short-acting opioid analgesics promote rapid recovery but may 

cause hyperalgesia. Nitric oxide is an analgesic agent with a low 

alveolar concentration associated with an increased risk of 

postoperative nausea and vomiting [12]. Avoiding nitric oxide during 

laparoscopic gynecologic surgery is recommended to prevent 

postoperative vomiting. Antiemetic prophylaxis with at least two 

antiemetic medications should be used [13]. 

Neuromuscular blockers cause muscle relaxation, which 

aids in open surgery. During laparoscopic surgery, muscle relaxation 

is maintained to achieve low intra-abdominal pressures [14]. Peripheral 

nervous system stimulants should be used to ensure complete 

reversibility of the neuromuscular block and to minimize the risk of 

residual muscle weakness, which is a significant risk factor for 

postoperative respiratory complications [15]. 

By utilizing a bispectral index to determine the depth of 

anesthesia, the anesthetic dose can be reduced, enabling a faster 

awakening [16]. The bispectral index especially relevant for elderly 

patients to reduce the dose of inhaled anesthetics and avoid the risk of 

postoperative cognitive dysfunction and delirium [17, 18]. 

Regional anesthesia techniques comprise a significant 

portion of the perioperative activities implemented as part of the 

ERAS program to reduce stress responses and the use of anesthetics 

and opioids. Regional anesthetic techniques include peripheral 

nervous system neuraxial (spinal) blockade and infiltration anesthesia 

in the operative field [19]. Multimodal non-opioid analgesia reduces 

postoperative nausea and vomiting and allows faster recovery [20, 21]. 

Recent studies have demonstrated a decrease in respiratory 

complications in patients undergoing open abdominal surgery when a 

low-tidal-volume ventilation strategy is used (air volume of 6–8 

ml/kg and positive expiratory pressure of 6–8 cm H2O) [22].According 

to randomized controlled trials, low tidal volumes and high 

expiratory pressure are protective for the lungs during surgery [23]. 

Opioid-sparing multimodal postoperative analgesia 

Postoperative pain following gynecologic surgery has a 

significant impact on the patient's quality of life and has been linked 

to an increased risk of complications, prolonged hospital stays, more 

rehospitalizations, and increased hospital costs [24, 25]. When patients 

rely exclusively on opioids for postoperative analgesia, nausea, 

sedation, and fatigue occur, addiction risk increases, and financial 

and social losses occur [26–28]. Avoiding opioid use following surgery 

by implementing multimodal postoperative analgesia algorithms that 

prioritize non-opioid medications improves patients' functional 

recovery [29]. Nonsteroidal anti-inflammatory drugs, acetaminophen, 

gabapentin, and dexamethasone are all non-opioid alternatives. 

Preoperative training should emphasize using non-opioid medications 

as the first option for postoperative pain control. 

When analgesics and NSAIDs are combined, they have a 

synergistic effect, which is the basis of the ERAS protocols for 

postoperative pain control [30]To minimize opioid requirements, 

preoperative oral acetaminophen, celecoxib, and gabapentin are 

recommended [31].Intravenous acetaminophen should not be used 

routinely, as its oral equivalent has the same efficacy and is 

significantly less expensive. Generally, oral administration of all 

postoperative medications is preferred over intravenous 

administration. Intravenous analgesics should be used in less than 5% 

of patients undergoing laparotomy. When administered correctly, 

abdominal wall infiltration with bupivacaine or liposomal 

bupivacaine during laparotomy has been shown to have no systemic 

adverse effects and should be included in all ERAS protocols as part 

of multimodal analgesia [32]. 

The use of thoracic epidural analgesia and transverse 

abdominis plane block may be considered in patients undergoing 

major abdominal surgery as an alternative to local anesthesia. 

Although thoracic epidural analgesia has been shown to effectively 

reduce postoperative pain and stress [33, 34], it does have some 

disadvantages, including a 30% failure rate [35], hypotension requiring 

vasopressors [36], and incapacity for early mobility [37]. The transverse 

abdominal muscles are blocked by injecting a local anesthetic 

between the muscular layers of the chest under ultrasound guidance. 

This procedure has been shown to significantly reduce postoperative 

pain and the need for opioids [38]. Although no comparison of thoracic 

epidural analgesia, transverse abdominal muscle blockade, and 

bupivacaine incisional injection during laparotomy has been 

conducted, the literature has established the latter's superiority to the 
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first two pain control methods. A study found that patients who 

received liposomal bupivacaine topically experienced less pain and 

used fewer opioids than those who received transverse abdominal 

muscle blockade following abdominal hysterectomy [39]. Additional 

studies in laparoscopic surgery have demonstrated an effect of 

transverse abdominal muscle blockade [40–43]. A randomized trial 

compared epidural analgesia with transabdominal plane block. It 

demonstrated a 0.5-day reduction in hospital stay with transverse 

abdominis plane block administration, most likely due to the slow 

transition from thoracic epidural analgesia to oral analgesics [44]. The 

available evidence suggests that bupivacaine injection into the 

incision area is more effective than transverse abdominis plane block 

or thoracic epidural analgesia. 

Significant differences in patients' responses to 

medications, including opioids, have been established due to 

hereditary factors [45]. Pharmacogenomics is a branch of personalized 

medicine investigating genetic variations in enzymes, mediators, and 

receptors that may account for individual differences in drug efficacy 

and toxicity [46].This information is becoming increasingly important 

in the postoperative management of opioid use, with one study 

demonstrating a 50% reduction in opioid use and excellent analgesia 

when targeted pharmacogenetic information was used [47]. 

A multimodal postoperative analgesic protocol, as 

recommended by ERAS, successfully reduces opioid use during the 

hospital stay and after discharge. It is accomplished by combining 

bupivacaine injection at the laparotomy incision with non-opioid oral 

medications (NSAIDs and acetaminophen) during the early 

postoperative period and after discharge. The ERAS protocol does 

not recommend thoracic epidural analgesia or transverse abdominis 

plane block. 

The usage of opioid-sparing multimodal postoperative 

analgesia leads to the following benefits for the patients (fig.2): 

Figure2: Patients benefits from opioid-sparing multimodal postoperative analgesia 

CONCLUSIONS 

The multimodal postoperative analgesic protocol 

(acetaminophen and nonsteroidal anti-inflammatory drugs) achieves 

complete analgesia and successfully avoids the use of opioids in the 

early postoperative period. The protocol's primary activity is a local 

infiltration anesthesia with bupivacaine in the surgical wound area. 
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