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ABSTRACT 
Background: Enhanced Recovery After Surgery (ERAS) protocols are comprehensive, evidence-based 
pathways designed to optimize perioperative care and improve patient outcomes by minimizing surgical 
stress, maintaining physiological stability, and expediting functional recovery. These protocols span 
preoperative, intraoperative, and postoperative phases, integrating strategies such as multimodal analgesia, 
goal-directed fluid therapy (GDFT), and early ambulation. The anesthesiologist plays a pivotal role in ensuring 
the successful implementation of ERAS protocols, contributing to effective pain management, hemodynamic 
stability, and reduced postoperative complications. Objective: This narrative review aims to critically analyze 
the evolving role of anesthesiologists within ERAS protocols, highlighting their contributions to optimizing 
perioperative care and improving surgical outcomes. Methods: A comprehensive review of key references on 
ERAS protocols was conducted, synthesizing data from peer-reviewed articles, clinical studies, and ERAS 
guidelines. The extracted information was organized according to a structured outline, focusing on the 
preoperative, intraoperative, and postoperative phases of anesthetic care within ERAS pathways. Findings: 
Anesthesiologists contribute significantly to each phase of ERAS implementation. In the preoperative phase, 
they lead patient education, prehabilitation, and anesthetic planning. During surgery, they implement 
multimodal analgesia, regional anesthesia, and GDFT to minimize opioid use and maintain euvolemia. 
Postoperatively, anesthesiologists support early ambulation, non-opioid pain control, and prevention of 
postoperative nausea and vomiting (PONV). Innovations such as point-of-care ultrasound (POCUS), artificial 
intelligence (AI)-driven decision support, and novel anesthetic agents are enhancing the efficacy of ERAS 
protocols. However, challenges remain, including institutional barriers, resistance to opioid-sparing 
techniques, and the need for improved multidisciplinary collaboration. Conclusion: The anesthesiologist’s role 
in ERAS extends beyond intraoperative management to encompass leadership in multidisciplinary care and 
patient-centered recovery. By addressing barriers to ERAS implementation and embracing technological 
advancements, anesthesiologists can drive innovation and enhance perioperative outcomes. Continued 
research, education, and collaboration are essential to further standardize ERAS protocols and promote global 
adoption, ensuring optimal surgical care and improved patient experiences. 
 

Keywords: enhanced recovery after surgery (ERAS); anesthesia; multimodal analgesia; perioperative care; 
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1. INTRODUCTION  
1.1 Definition and Purpose of ERAS Protocols 
Enhanced Recovery After Surgery (ERAS) protocols 
represent evidence-based, multidisciplinary 
perioperative care pathways designed to optimize 
surgical outcomes by reducing the physiological and 
psychological impact of surgery. These protocols 
focus on minimizing the surgical stress response, 
maintaining homeostasis, and expediting functional 
recovery through a standardized but flexible 
approach that spans preoperative, intraoperative, 
and postoperative phases. Key elements include 
patient education, multimodal analgesia, early 
ambulation, and optimized fluid management to 
improve patient outcomes, shorten hospital stays, 
and decrease postoperative complications (1, 2, 4). 
 
 

 
1.2 History and Evolution of ERAS Protocols 
The concept of ERAS originated in the late 1990s, 
pioneered by Professor Henrik Kehlet in colorectal 
surgery. Early protocols emphasized reducing 
fasting periods, limiting opioid use, and introducing 
early postoperative feeding to counteract the 
traditional "starvation and immobility" paradigm. 
These early successes in colorectal surgeries 
prompted expansion into other surgical specialties, 
including urology, gynecology, orthopedics, and 
cardiovascular surgery (3, 5, 8). By 2010, the ERAS 
Society was established to develop and disseminate 
guidelines for a broad range of procedures. Over the 
past two decades, ERAS protocols have evolved 
significantly with the integration of technological 
advancements such as minimally invasive surgical 
techniques and advanced hemodynamic monitoring, 
which have further enhanced recovery (6, 7, 15).
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1.3 Importance of Anesthesiology in 
Perioperative Care 
Anesthesiologists play a pivotal role in the successful 
implementation of ERAS protocols. Their expertise in 
optimizing preoperative preparation, administering 
balanced anesthesia, and managing intraoperative 
variables such as fluid balance, pain control, and 
hemodynamics is crucial to mitigating the stress 
response to surgery (2, 4, 10). Additionally, 
anesthesiologists contribute significantly to 
postoperative recovery by implementing multimodal 
analgesia, preventing postoperative nausea and 
vomiting (PONV), and facilitating early mobilization 
through regional anesthesia techniques that minimize 
opioid use (5, 9, 14). The anesthesiologist’s role 
extends beyond pharmacologic interventions to 
include collaboration with surgeons, physiotherapists, 
and nursing staff to ensure that recovery milestones 
are met within a multidisciplinary framework (12, 13, 
16). 
 
1.4 Objectives of the Narrative Review 
The primary objective of this narrative review is to 
critically analyze the evolving role of anesthesiology 
within ERAS protocols, with a particular focus on its 
contributions to perioperative care. This review will 
explore the core components of ERAS protocols, 
detailing the role of anesthesia during each 
perioperative phase—preoperative, intraoperative, 
and postoperative. Additionally, emerging trends 
such as artificial intelligence (AI), novel analgesic 
agents, and point-of-care ultrasound (POCUS) for 
fluid management will be discussed to highlight 
future directions. By synthesizing findings from the 
literature, this review aims to identify challenges, 
barriers, and opportunities for innovation within 
anesthesia-specific ERAS pathways (1–16). 
 
2. METHODS 
The methods section outlines the approach used to 
curate and synthesize relevant literature for this 
narrative review on the role of anesthesiology in 
ERAS protocols. 
 
2.1 Literature Search Strategy 
Databases Searched: The following databases were 
utilized to ensure comprehensive coverage of 
relevant studies: 

 PubMed/MEDLINE 
 Cochrane Library 
 Embase 
 Google Scholar 

 
Search Terms: Key terms included “Enhanced 
Recovery After Surgery,” “ERAS protocols,” 
“anesthesiology,” “perioperative care,” “regional 
anesthesia,” “multimodal analgesia,” and “fluid 
management.” Boolean operators (AND, OR) were 
used to refine searches (e.g., "ERAS AND regional 
anesthesia" or "opioid-sparing AND multimodal 
analgesia"). 
 
Search Period: Studies published from 2010 to the 
present were included to capture recent 
advancements, although seminal articles prior to 
this period were also referenced when relevant. 
 

2.2 Inclusion and Exclusion Criteria Inclusion 
Criteria: 

 Peer-reviewed articles, narrative and systematic 
reviews and clinical guidelines. 

 Articles focusing on the role of anesthesiology in 
ERAS protocols. 

 Studies addressing key components of 
perioperative care: multimodal analgesia, fluid 
management, regional anesthesia, and opioid-
sparing approaches. 

 
Exclusion Criteria: 
 Articles unrelated to anesthesiology or ERAS 

implementation. 
 Conference abstracts without full-text availability. 
 Non-English language studies unless translations 

were available. 
 
2.3 Article Screening and Selection 
Initial Screening: Titles and abstracts were reviewed 
to exclude irrelevant studies. 
 

Full-Text Review: Full texts of potentially eligible 
studies were reviewed to confirm relevance. 
  
Data Extraction: Key details from selected studies 
were extracted, including study design, sample size, 
intervention methods, and outcomes. 
 
2.4 Narrative Synthesis 
A narrative synthesis approach was used to 
summarize findings thematically. The role of 
anesthesiology was analyzed according to the 
preoperative, intraoperative, and postoperative 
phases within ERAS protocols. Contributions to 
multimodal analgesia, fluid management, and 
regional anesthesia were synthesized and 
discussed, highlighting evidence-based practices 
and innovations. 
 
2.5 Quality Assessment 
A critical appraisal of included studies was 
conducted to evaluate methodological quality and 
potential biases using tools such as the Critical 
Appraisal Skills Programme (CASP) checklists. 
 
3. BACKGROUND OF ERAS PROTOCOLS 
3.1 Core Components of ERAS Protocols 
ERAS protocols are built upon a structured 
framework that spans the preoperative, 
intraoperative, and postoperative phases of care to 
optimize surgical outcomes and minimize patient 
morbidity. 
 

3.1.1 Preoperative Phase 
 Preoperative Counseling and Patient Education: 

Patients receive detailed instructions regarding 
fasting, nutrition, prehabilitation, and recovery 
goals to reduce anxiety and improve compliance 
(3, 4, 6). 

 

 Nutritional Optimization and Carbohydrate 
Loading: Oral carbohydrate drinks are 
recommended up to two hours before surgery to 
maintain glycogen stores, reduce insulin 
resistance, and mitigate the metabolic stress of 
fasting (6, 8, 10).
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 Prehabilitation: Smoking cessation, alcohol 
reduction, and exercise programs are encouraged 
for several weeks preoperatively to strengthen 
cardiopulmonary function and enhance physical 
resilience (2, 5, 11). 

 
3.1.2 Intraoperative Phase 
 Multimodal Analgesia (MMA): Combines non-

opioid agents (e.g., NSAIDs, acetaminophen, 
dexamethasone, ketamine) and regional 
anesthesia (e.g., transversus abdominis plane 
(TAP) blocks, thoracic epidural anesthesia (TEA)) 
to provide superior pain control while minimizing 
opioid-related side effects (1, 7, 13). 

 
 Fluid Management: GDFT maintains normovolemia, 

ensuring adequate tissue perfusion while 
avoiding fluid overload or hypovolemia. 
Advanced hemodynamic monitoring (e.g., 
esophageal Doppler) is recommended in high-risk 
cases (9, 11, 14). 

 
 Maintenance of Normothermia: Active warming 

devices, warmed IV fluids, and humidified gases 
prevent hypothermia, which is linked to increased 
infection rates and delayed wound healing (6, 12, 
15). 

 
 Protective Ventilation: Low tidal volumes and 

positive end-expiratory pressure (PEEP) are used 
to minimize lung injury and prevent atelectasis 
during general anesthesia (5, 10, 13). 

 
3.1.4 Postoperative Phase  
 Early Oral Intake and Enteral Feeding: Patients are 

encouraged to resume oral nutrition shortly after 
regaining consciousness to maintain gut integrity 
and reduce ileus risk (3, 4, 6). 

 
 Postoperative Multimodal Analgesia: Continuation of 

non-opioid analgesics (e.g., NSAIDs, acetaminophen) 
alongside regional techniques (e.g., continuous 
epidurals or wound catheters) minimizes opioid use 
and supports early mobilization (2, 9, 12). 

 
 Early Ambulation: Patients are encouraged to 

ambulate within 6–24 hours post-surgery, 
significantly reducing the risk of thromboembolism, 
pneumonia, and muscle wasting (4, 7, 15). 

 
 Minimization of Drains and Catheters: Removal of 

urinary catheters and nasogastric tubes within 24 
hours, unless clinically indicated, reduces infection 
rates and improves mobility (8, 14, 16). 

 
3.2 Multidisciplinary Nature of ERAS 
The implementation of ERAS protocols requires 
collaboration between a multidisciplinary team 
comprising anesthesiologists, surgeons, nursing staff, 
physiotherapists, and dietitians (2, 10, 12). The 
anesthesiologist’s role is particularly vital in 
optimizing perioperative fluid management, 
administering balanced anesthesia, and 
implementing multimodal analgesia strategies (3, 
5, 9).  
 
 

Surgeons contribute by adopting minimally 
invasive techniques and ensuring adherence to 
evidence-based intraoperative guidelines, while 
physiotherapists support early ambulation and 
respiratory therapy to prevent complications (1, 
13, 15). Effective communication and collaboration 
within the multidisciplinary team ensure that 
patient recovery milestones are consistently met 
and that any deviations from the ERAS pathway 
are promptly addressed (7, 12, 16). 
 
3.3 Benefits of ERAS in Improving Patient 
Outcomes 
ERAS protocols have demonstrated significant 
improvements in perioperative outcomes across a 
range of surgical specialties. Key benefits include; 
 Reduced Hospital Stays: Studies report reductions 

in hospital length of stay by 2–3 days, depending 
on the surgical procedure (4, 6, 13). 

 

 Faster Recovery: Patients achieve earlier return to 
normal function, with fewer postoperative 
complications such as ileus, pulmonary embolism, 
and infections (1, 8, 11). 

 

 Decreased Postoperative Complications: ERAS 
protocols reduce rates of PONV, surgical site 
infections, thromboembolism, and opioid-related 
side effects through multimodal pain control and 
early mobilization (5, 9, 15). 

 

 Increased Patient Satisfaction: Patients report 
improved overall satisfaction due to reduced 
postoperative pain, fewer invasive interventions 
(e.g., drains and catheters), and shorter recovery 
periods (2, 7, 10). 

 

By fostering a multidisciplinary approach and 
implementing evidence-based practices across the 
perioperative timeline, ERAS protocols continue to 
enhance recovery outcomes and set new standards 
for patient-centered surgical care (3, 12, 16). 
 
4. ROLE OF ANESTHESIA IN ERAS 
4.1 Preoperative Phase 
4.1.1 Preoperative Counseling and Patient Education 
Preoperative counseling is a crucial component of 
ERAS pathways, aimed at setting realistic 
expectations and promoting adherence to the 
protocol. Anesthesiologists play a vital role in 
educating patients about fasting, pain management, 
and the benefits of early mobilization and oral intake 
(2, 4, 6). Counseling sessions often include written 
and verbal instructions regarding nutrition, 
prehabilitation, and postoperative recovery goals to 
reduce anxiety and enhance compliance (1, 9, 12). 
 
4.1.2 Prehabilitation Strategies 
Prehabilitation involves optimizing the patient’s 
physical and mental fitness to improve surgical 
outcomes. Key strategies include smoking cessation, 
alcohol reduction, and physical conditioning 
through aerobic exercises and breathing techniques 
(5, 8, 11). Nutritional optimization, including protein 
supplementation and carbohydrate loading, further 
supports anabolic metabolism and reduces 
postoperative catabolism (3, 7, 13). 
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Anesthesiologists collaborate with dietitians and 
physiotherapists to tailor prehabilitation plans, 
particularly for high-risk patients undergoing major 
abdominal or oncologic surgeries (6, 10, 14). 
 
4.1.3 Anesthetic Premedication Considerations 
The use of long-acting sedatives and 
benzodiazepines is generally avoided in ERAS 
protocols due to their potential to delay recovery 
and cause residual sedation (2, 6, 12). Instead, short-
acting anxiolytics or alternative non-sedating agents 
may be used selectively in highly anxious patients (1, 
11). Non-opioid analgesics such as acetaminophen 
and COX-2 inhibitors are often administered 
preoperatively to provide baseline analgesia 
without sedation (3, 8, 15). 
  
4.2 Intraoperative Phase 
4.2.1 Multimodal Analgesia (MMA)  
Definition and Principles: Multimodal analgesia 
involves the use of multiple pharmacologic agents 
targeting different pain pathways to achieve 
effective analgesia while minimizing opioid use (1, 4, 
7). The primary goal is to reduce the reliance on 
opioids, which are associated with adverse effects 
such as nausea, ileus, and sedation (6, 9, 12). 
 
Use of Non-Opioid Analgesics: Non-opioid analgesics 
form the foundation of MMA. Commonly used agents 
include; 
 NSAIDs and COX-2 Inhibitors: Reduce inflammation 

and provide effective baseline pain relief (3, 10, 13). 
 
 Acetaminophen: A standard agent in MMA due to 

its antipyretic and analgesic properties with 
minimal side effects (5, 8, 14). 

 
 Ketamine: An NMDA receptor antagonist used in 

low doses to prevent opioid-induced hyperalgesia 
and reduce postoperative pain (6, 11). 

 
 Lidocaine Infusion: An intravenous local anesthetic 

that reduces pain, inflammation, and opioid 
consumption, especially in laparoscopic surgeries 
(2, 7, 15). 
 

 Role of Local Anesthetics and Regional Anesthesia: 
Local anesthetics such as ropivacaine and 
bupivacaine are widely used in regional anesthesia 
techniques to provide long-lasting, site-specific 
pain relief (1, 4, 9). 

 
4.2.2 Regional Anesthesia Techniques 
 Benefits of Nerve Blocks in ERAS 

Transversus Abdominis Plane (TAP) Block: 
Commonly used in abdominal surgeries to provide 
effective analgesia by numbing the abdominal wall 
(6, 10, 13). 

 

Paravertebral Block: Provides superior pain 
control in thoracic and breast surgeries and 
reduces the risk of motor blockade compared to 
epidurals (5, 9, 14). 

 
4.2.3 Comparison of Regional vs. General Anesthesia 

in ERAS Protocols 
 
 

Regional anesthesia techniques, particularly 
thoracic epidural anesthesia (TEA), have been 
shown to improve postoperative pain control and 
reduce systemic opioid use (2, 8, 12). However, 
some studies indicate that multimodal analgesia 
with TAP blocks and intravenous infusions can 
achieve similar outcomes with fewer side effects, 
especially in laparoscopic procedures (7, 11, 16). 
  
4.2.4 Intraoperative Fluid Management 
Goal-Directed Fluid Therapy (GDFT): GDFT is a key 
component of ERAS protocols, involving 
individualized fluid administration based on 
dynamic hemodynamic measurements such as 
stroke volume and cardiac output (1, 4, 10). 
Advanced monitoring devices such as esophageal 
Dopplers and bioimpedance systems help maintain 
central euvolemia without causing fluid overload (5, 
11, 13). 
 
Strategies to Avoid Fluid Overload and 
Hypovolemia: Fluid boluses are administered based 
on real-time hemodynamic data rather than urine 
output, which can be an unreliable indicator of fluid 
status during surgery (3, 8, 14). Crystalloids such as 
lactated Ringer’s solution are preferred over 
colloids to minimize the risk of acute kidney injury 
(7, 12, 15). 
 
4.2.5 Minimizing Opioid Use 
Importance of Opioid-Sparing Approaches: Opioid-
sparing anesthesia reduces the incidence of PONV, 
ileus, respiratory depression, and prolonged 
sedation (2, 9, 12). 
 
Alternatives to Opioids: Gabapentinoids (e.g., 
pregabalin, gabapentin) are used selectively to 
prevent neuropathic pain, although their routine use 
is controversial due to potential sedation (6, 11, 14). 
Lidocaine and Dexmedetomidine: Intravenous 
lidocaine and alpha-2 agonists such as 
dexmedetomidine have shown efficacy in reducing 
postoperative pain and inflammation while 
enhancing hemodynamic stability (3, 7, 10). 
 
4.3 Postoperative Phase 
4.3.1 Postoperative Pain Management (Continuation 
of Multimodal Analgesia) 
Postoperative multimodal analgesia is continued 
with non-opioid agents and regional anesthesia 
techniques to maintain effective pain relief and 
support early recovery. NSAIDs, acetaminophen, 
and continuous nerve catheters are common 
elements of postoperative pain management (1, 4, 
13). Systemic opioids are reserved for breakthrough 
pain only (9, 11, 14). 
 
4.3.2 Early Ambulation and Functional Recovery 
Patients are encouraged to ambulate within 6–24 
hours postoperatively to reduce the risk of 
thromboembolism, improve pulmonary function, 
and prevent muscle atrophy (3, 6, 12). Effective pain 
control through multimodal regimens supports 
early ambulation without excessive sedation (5, 10, 
15). 
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4.3.3 Prevention of Postoperative Nausea and 
Vomiting (PONV) 
A multimodal antiemetic regimen including 
dexamethasone, ondansetron, and propofol-based 
TIVA is used to prevent PONV, a common side effect 
of both general anesthesia and opioid use (2, 7, 9). 
Reducing systemic opioid administration further 
decreases the risk of PONV (8, 12, 16). 
 
4.3.4 Enhanced Monitoring and Discharge Planning 
Patients are monitored closely postoperatively to 
ensure they meet discharge criteria, which include 
stable vital signs, adequate pain control with oral 
analgesics, early ambulation, and the ability to 
tolerate oral intake (4, 10, 14). Post-discharge 
follow-up may be conducted via phone calls or 
outpatient visits to address any complications early 
(5, 9, 13). 
 
5. EMERGING TRENDS AND INNOVATIONS 
5.1 Role of Artificial Intelligence (AI) in 
Perioperative Management 
Artificial intelligence (AI) is transforming 
perioperative care by improving data analysis, 
predicting patient outcomes, and enhancing 
decision-making processes. AI-driven algorithms 
can analyze complex datasets from perioperative 
monitoring systems to predict hemodynamic 
instability and guide anesthetic dosing in real time 
(2, 7, 13). AI-assisted platforms can also improve 
patient stratification for ERAS protocols by 
identifying high-risk patients who may benefit from 
additional interventions such as GDFT and advanced 
monitoring (1, 5, 12). Furthermore, machine 
learning models have shown promise in automating 
the detection of early postoperative complications, 
enabling timely interventions to improve outcomes 
(3, 8, 14). Despite its potential, widespread adoption 
of AI in clinical practice remains limited due to 
concerns about algorithm transparency, data 
privacy, and cost (4, 10, 16). 
 
5.2 Development of Novel Anesthetic Agents 
(e.g., Ciprofol) 
Ciprofol, a novel propofol analog, is emerging as a 
promising alternative to traditional propofol for 
intravenous anesthesia. This agent offers similar 
sedative-hypnotic effects with improved 
pharmacokinetics, including a more rapid onset and 
reduced cardiovascular depression (9, 11, 15). 
Ciprofol’s improved hemodynamic stability makes it 
a potentially safer option for high-risk patients 
undergoing major surgeries within ERAS protocols 
(6, 12). Preliminary studies suggest that ciprofol 
may also be associated with a lower incidence of 
injection pain compared to propofol (5, 14). 
However, further large-scale trials are required to 
establish its safety and efficacy across different 
surgical specialties (8, 13, 16). 
 
5.3 Use of Point-of-Care Ultrasound (POCUS) for 
Enhanced Intraoperative Monitoring 
POCUS has become an essential tool in perioperative 
management, particularly in ERAS pathways. POCUS 
enables anesthesiologists to perform real-time 
assessments of cardiac function, fluid status, and  
 

lung pathology, facilitating individualized fluid and 
hemodynamic management (1, 3, 10). When used in 
combination with GDFT, POCUS helps optimize 
stroke volume and cardiac output, reducing the risk 
of fluid overload and postoperative complications 
(2, 7, 13). Additionally, POCUS is valuable for 
confirming the placement of regional anesthesia 
(e.g., nerve blocks) and detecting pneumothorax or 
atelectasis during laparoscopic surgeries (6, 12, 15). 
The integration of POCUS into ERAS protocols has 
been shown to improve patient safety and 
procedural success rates, although proficiency 
requires dedicated training and ongoing practice (4, 
8, 14). 
 
Emerging trends such as AI-assisted decision-
making, novel anesthetic agents like ciprofol, and 
the increasing use of POCUS highlight the future 
direction of ERAS protocols. These innovations have 
the potential to enhance perioperative monitoring, 
optimize anesthetic care, and further improve 
patient outcomes within ERAS pathways (1, 5, 16). 
 
6. CHALLENGES AND BARRIERS 
6.1 Institutional Barriers to ERAS 
Implementation 
The successful implementation of ERAS protocols 
often requires significant institutional support in 
terms of resources, infrastructure, and staffing. 
However, many healthcare facilities face challenges 
such as limited access to advanced monitoring 
equipment, inadequate staffing for perioperative 
education, and financial constraints that hinder 
protocol adoption (2, 6, 12). In some settings, the 
lack of standardized training programs for ERAS 
components such as POCUS and multimodal 
analgesia further complicates protocol adherence 
(4, 9, 15). Additionally, institutional resistance can 
stem from concerns about the costs of implementing 
new technologies such as GDFT systems and AI-
assisted decision-making platforms (3, 8, 14). 
Without dedicated leadership to champion the ERAS 
approach, sustaining long-term adherence to the 
protocol remains a significant hurdle (1, 10, 16). 
 
6.2 Challenges in Coordinating Multidisciplinary 
Teams 
Effective ERAS implementation relies on seamless 
collaboration between anesthesiologists, surgeons, 
nurses, physiotherapists, and nutritionists. 
However, poor communication and role ambiguity 
can lead to inconsistencies in protocol adherence (5, 
11, 13). Scheduling conflicts, differing clinical 
priorities, and a lack of unified postoperative care 
goals can also undermine the success of ERAS 
pathways (7, 12). 
 
Multidisciplinary team members may have varying 
levels of familiarity with ERAS principles, which can 
result in fragmented care or deviations from the 
established pathway (3, 6, 15). Continuous 
education, feedback loops, and regular team 
meetings are essential to improve coordination and 
foster a shared understanding of recovery 
milestones and patient care responsibilities (4, 9, 
14).
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6.3 Resistance to Opioid-Sparing Techniques 
and Patient Expectations 
Opioid-sparing techniques are fundamental to ERAS 
protocols, but they often face resistance from both 
patients and healthcare providers. Patients may 
have preconceived notions about postoperative pain 
management and may expect opioid-based 
analgesia due to prior experiences (2, 5, 11). 
Addressing this requires thorough preoperative 
counseling to explain the benefits of multimodal 
analgesia, including fewer side effects such as 
nausea, sedation, and constipation (8, 10, 12). On the 
provider side, some clinicians may be hesitant to 
adopt opioid-sparing regimens due to concerns 
about breakthrough pain and patient dissatisfaction 
(3, 7, 14). Additionally, opioid-sparing approaches 
may be viewed as time-intensive due to the need for 
regional anesthesia placements, continuous 
infusions, and close postoperative monitoring (1, 6, 
13). Implementing robust educational programs to 
demonstrate the efficacy and safety of these 
techniques can help mitigate resistance and improve 
acceptance among both patients and providers (4, 9, 
16). By addressing institutional constraints, 
enhancing team coordination, and managing patient 
expectations, healthcare systems can overcome key 
barriers to ERAS implementation and optimize 
surgical outcomes. Continuous quality improvement 
initiatives and ongoing research are necessary to 
refine ERAS protocols and ensure widespread 
adoption (3, 5, 15). 
 
7.  ETHICAL AND LEGAL CONSIDERATIONS 
7.1 Informed Consent in ERAS Pathways 
Informed consent is a fundamental component of 
ERAS pathways, requiring that patients fully 
understand the proposed interventions and their 
potential risks and benefits (4, 8, 12). ERAS 
protocols often include practices that deviate from 
traditional perioperative care, such as carbohydrate 
loading, early mobilization, and opioid-sparing 
analgesia. Patients should be informed about these 
approaches to avoid misunderstandings and to 
enhance compliance (1, 9, 14). Consent discussions 
must address alternative treatment options and 
ensure that patients feel empowered to make 
informed choices (5, 11, 15). 
 
Furthermore, the complexity of certain procedures, 
such as regional anesthesia techniques and GDFT, 
necessitates a detailed explanation of their purpose 
and associated risks, such as hypotension or nerve 
injury (3, 7, 13). 
 
7.2 Ethical Considerations for Opioid-Sparing 
Regimens 
Opioid-sparing regimens raise important ethical 
questions about balancing pain management with 
the minimization of opioid-related side effects. 
While multimodal analgesia can improve outcomes 
and reduce adverse effects like sedation and ileus, 
there is a risk that inadequate pain control could 
undermine patient comfort and satisfaction (2, 6, 
10). Ethical practice requires individualized pain 
management plans that respect patient preferences 
and prioritize adequate analgesia (1, 4, 9).  
 
 

Transparent communication about the expected 
level of postoperative discomfort and the rationale 
behind limiting opioid use is essential to maintain 
trust and patient-centered care (8, 11, 14). 
Additionally, the potential for implicit bias in the 
prescription of opioids must be acknowledged and 
addressed to ensure equitable pain management for 
all patients (5, 13, 16). 
 
7.3 Legal Aspects of Accelerated Discharge and 
Patient Safety 
One of the core objectives of ERAS protocols is early 
discharge to reduce hospital stays and healthcare 
costs. However, this practice must be balanced with 
ensuring patient safety to avoid premature 
discharges that could lead to adverse events or 
readmissions (2, 6, 12). Hospitals must establish 
clear discharge criteria that include stable vital 
signs, effective pain control with oral medications, 
and the ability to ambulate and tolerate oral intake 
(3, 7, 10). Legal concerns arise if patients experience 
complications post-discharge that could have been 
prevented by a longer hospital stay (4, 9, 15). To 
mitigate liability, institutions should implement 
robust post-discharge follow-up systems, such as 
telehealth check-ins or outpatient clinic visits, to 
monitor recovery and address complications early 
(5, 11, 16). Documentation of all patient education, 
consent, and discharge instructions is crucial to 
ensure legal protection and demonstrate adherence 
to best practices (8, 13). By addressing ethical and 
legal considerations in ERAS pathways, healthcare 
providers can enhance patient safety, uphold 
informed consent standards, and foster trust in 
opioid-sparing approaches and early discharge 
practices. A patient-centered approach with a strong 
emphasis on shared decision-making and thorough 
follow-up is essential for maintaining high-quality, 
ethical perioperative care (1, 5, 12). 
 
8. FUTURE DIRECTIONS 
Recommendations for Research on Anesthesia-
Specific ERAS Interventions Ongoing research is 
essential to refine anesthesia-specific contributions 
to ERAS protocols. Studies investigating the optimal 
combinations of regional anesthesia techniques and 
multimodal analgesic agents are necessary to 
standardize best practices across surgical specialties 
(1, 6, 13). Additionally, further research is needed to 
evaluate the long-term impact of opioid-sparing 
approaches on chronic postsurgical pain (CPSP) and 
quality of life (2, 10, 15). The role of advanced 
intraoperative monitoring tools, such as POCUS for 
real-time fluid assessments and non-invasive 
cardiac output monitoring, should also be explored 
to assess their cost-effectiveness and clinical utility 
(3, 9, 16). Large-scale, multicenter trials comparing 
traditional fluid management strategies to GDFT 
within ERAS pathways will provide valuable 
evidence for refining intraoperative care (4, 7, 12). 
 
8.1 Potential for Precision Medicine in ERAS 
Protocols 
Precision medicine in ERAS pathways aims to tailor 
anesthetic care to the individual needs of patients 
based on their genetic, metabolic, and clinical profiles 
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(2,8,14). Personalized approaches to pain 
management could include pharmacogenomic 
testing to identify genetic variations that affect drug 
metabolism, such as opioid sensitivity or resistance 
to certain analgesics (6, 11, 16). By incorporating 
biomarkers of surgical stress and inflammation, 
anesthesiologists can adjust analgesic dosing and 
fluid management to minimize complications and 
optimize recovery (5, 9, 13). Additionally, machine 
learning algorithms can help predict high-risk 
patients and guide interventions to improve 
outcomes (3, 7, 10). 
 
Future research should focus on developing 
decision-support tools that integrate patient-
specific data to provide real-time recommendations 
for anesthesia management (1, 12, 15). 
 
8.2 Collaboration Between Anesthesiologists 
and Other Specialties 
Interdisciplinary collaboration is essential to the 
success of ERAS. Strengthening the communication 
between anesthesiologists, surgeons, nursing 
teams, and physiotherapists is also critical to 
achieving optimal outcomes (4, 8, 12). 
Anesthesiologists contribute expertise in fluid 
management, hemodynamic monitoring, and 
multimodal analgesia, while surgeons ensure 
minimal tissue trauma and early removal of drains 
and catheters (5, 11, 16). Dietitians play a key role 
in promoting early enteral nutrition, and 
physiotherapists support early ambulation and 
respiratory exercises to prevent complications 
such as pneumonia and venous thromboembolism 
(2, 9, 14). Establishing shared perioperative goals 
and holding regular multidisciplinary meetings can 
improve adherence to ERAS pathways and 
facilitate the identification of areas for 
improvement (6, 10, 15). Future collaborations 
should also focus on designing training programs 
that enhance team coordination and familiarize all 
members with evidence-based ERAS 
interventions (3, 7, 13). The future of ERAS lies in 
continued innovation, evidence-based refinement 
of anesthesia practices, and stronger 
interdisciplinary collaboration. By embracing 
precision medicine and developing robust 
research frameworks, ERAS protocols can be 
further personalized and standardized to improve 
outcomes and enhance patient experiences (1, 4, 
8). 
 
9.  CONCLUSION 
9.1 Summary of Key Points  
ERAS protocols represent a transformative 
approach to perioperative care, designed to 
optimize patient outcomes by minimizing surgical 
stress and promoting early recovery. These 
evidence-based pathways encompass preoperative, 
intraoperative, and postoperative interventions, 
with core components such as patient education, 
prehabilitation, multimodal analgesia, GDFT, and 
early ambulation. Anesthesiologists play a 
pivotal role in every phase of ERAS 
implementation, contributing to effective pain  
 
 
 

management, hemodynamic stability,  and the 
prevention of complications through innovative, 
opioid-sparing techniques (1, 4, 8). The adoption 
of regional anesthesia techniques, advanced 
intraoperative monitoring, and individualized 
fluid management has further enhanced the safety 
and efficacy of ERAS protocols (3, 10, 15). 
 
9.2 Reiteration of the Anesthesiologist's Critical 
Role in ERAS 
The role of the anesthesiologist extends beyond 
pharmacological interventions to encompass 
leadership in multidisciplinary collaboration and 
patient-centered care. Anesthesiologists are 
uniquely positioned to optimize the perioperative 
environment through expertise in regional 
anesthesia, intraoperative fluid balance, and 
postoperative recovery strategies. Their 
contributions are essential for maintaining 
adherence to ERAS protocols, ensuring optimal 
patient outcomes, and facilitating early discharge (1, 
2, 5, 9). By collaborating with surgeons, nurses, 
dietitians, and physiotherapists, anesthesiologists 
help create a cohesive framework that supports 
rapid recovery and reduces postoperative morbidity 
(6, 12, 16). 
 
9.3 Call to Action for Further Adoption and 
Innovation 
Despite the proven benefits of ERAS protocols, 
barriers such as resource limitations, knowledge 
gaps, and resistance to change continue to hinder 
widespread adoption. There is an urgent need for 
ongoing education, research, and institutional 
support to overcome these challenges and promote 
the standardization of ERAS pathways across 
diverse healthcare settings (3, 7, 13). Future 
innovations, including the integration of artificial 
intelligence (AI) for real-time decision-making, 
novel anesthetic agents, and precision medicine 
approaches, offer promising opportunities to 
further enhance ERAS outcomes (4, 8, 11). By 
embracing these advancements and fostering 
interdisciplinary collaboration, the global 
implementation of ERAS protocols can be 
accelerated, ensuring that more patients benefit 
from improved surgical care and faster recovery (1, 
6, 14). 
 
In summary, the continued evolution of ERAS 
protocols relies on the commitment of 
anesthesiologists and the broader perioperative 
care team to drive innovation, support research, and 
uphold patient-centered care principles. By doing 
so, ERAS pathways will continue to set new 
standards for perioperative care, ultimately 
transforming surgical outcomes worldwide (5, 9, 
16). 
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