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RESUMEN 

La Recuperación Mejorada Después de la Cirugía (Enhanced Recovery After Surgery, ERAS) se 

ha consolidado como un enfoque fundamental de la medicina perioperatoria contemporánea al 

integrar intervenciones multidisciplinarias basadas en evidencia destinadas a disminuir el estrés 

quirúrgico, acelerar la recuperación funcional y mejorar los resultados clínicos. Esta revisión 

analizó la evidencia científica actual sobre los fundamentos fisiológicos, componentes 

perioperatorios, efectividad clínica e implementación internacional de los protocolos ERAS en 

diferentes especialidades quirúrgicas. Se examinó literatura relevante procedente de las 

principales bases de datos biomédicas y guías clínicas internacionales, priorizando guías de 

práctica clínica, revisiones sistemáticas, metaanálisis, estudios clínicos y documentos de 

consenso relacionados con la recuperación mejorada y la atención perioperatoria. La evidencia 

revisada indica que los protocolos ERAS se asocian con reducción de las complicaciones 

postoperatorias y de la estancia hospitalaria, recuperación más temprana de la función 

gastrointestinal y la movilidad, menor requerimiento de opioides y utilización más eficiente de 

los recursos sanitarios. Se identificaron resultados favorables en cirugía colorrectal, hepatobiliar, 

pancreática, torácica, ginecológica, urológica, ortopédica y otras áreas quirúrgicas, aunque su 

magnitud varía de acuerdo con la complejidad del procedimiento, las características del paciente, 

los recursos institucionales y la adherencia al protocolo. Una mayor aplicación de los 

componentes ERAS se relacionó consistentemente con mejores resultados postoperatorios, 

destacando la importancia del trabajo multidisciplinario, la estandarización de las vías clínicas, 

la formación profesional y la mejora continua de la calidad. A pesar de las barreras persistentes 

para su implementación, particularmente en sistemas sanitarios con recursos limitados, los 

principios de recuperación mejorada pueden adaptarse a diferentes contextos institucionales, 

incluidos los de América Latina. ERAS representa, por tanto, un modelo evolutivo de atención 

quirúrgica basada en evidencia con capacidad para mejorar la seguridad del paciente, la 

recuperación funcional y la eficiencia sanitaria. Los futuros avances en medicina perioperatoria 

personalizada, monitorización digital, análisis predictivo y tecnologías emergentes podrían 

fortalecer estos protocolos y favorecer una implementación más amplia a nivel mundial. 

 

 

PALABRAS CLAVE  

Recuperación Mejorada Después de la Cirugía, ERAS, medicina perioperatoria, atención perioperatoria, analgesia 

multimodal, prehabilitación, recuperación postoperatoria, cirugía basada en evidencia, seguridad del paciente, 

resultados quirúrgicos, atención multidisciplinaria, mejora de la calidad 

 

ABSTRACT 

Enhanced Recovery After Surgery (ERAS) has become a fundamental approach in contemporary perioperative 

medicine by integrating multidisciplinary, evidence-based interventions designed to reduce surgical stress, accelerate 

functional recovery, and improve clinical outcomes. This review analyzed current scientific evidence regarding the 

physiological foundations, perioperative components, clinical effectiveness, and international implementation of 

ERAS protocols across different surgical specialties. Relevant literature was examined from major biomedical 

databases and international clinical guidelines, prioritizing clinical practice guidelines, systematic reviews, meta-

analyses, clinical studies, and consensus documents addressing enhanced recovery and perioperative care. The 

evidence reviewed indicates that ERAS pathways are associated with reductions in postoperative complications and 

hospital length of stay, earlier restoration of gastrointestinal function and mobility, decreased opioid requirements, and 

more efficient utilization of healthcare resources. Favorable outcomes were observed across colorectal, hepatobiliary, 

pancreatic, thoracic, gynecologic, urologic, orthopedic, and other surgical fields, although their magnitude varied 

according to procedure complexity, patient characteristics, institutional resources, and protocol adherence. Greater 

compliance with ERAS components was consistently associated with better postoperative outcomes, emphasizing the 

importance of multidisciplinary collaboration, standardized clinical pathways, professional education, and continuous 

quality improvement. Despite persistent implementation barriers, particularly in resource-constrained healthcare 
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systems, the principles of enhanced recovery can be adapted to different institutional environments, including those in 

Latin America. ERAS therefore represents an evolving model of evidence-based surgical care capable of improving 

patient safety, functional recovery, and healthcare efficiency. Future developments involving personalized 

perioperative medicine, digital monitoring, predictive analytics, and emerging technologies may further strengthen 

enhanced recovery pathways and support their broader implementation worldwide. 
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prehabilitation, postoperative recovery, evidence-based surgery, patient safety, surgical outcomes, multidisciplinary 

care, quality improvement 

INTRODUCCIÓN 

Enhanced Recovery After Surgery (ERAS) has emerged as one of the most significant paradigm shifts in modern 

perioperative medicine, fundamentally transforming the way surgical patients are prepared, managed, and 

rehabilitated. Traditionally, perioperative care relied on prolonged preoperative fasting, liberal intravenous fluid 

administration, routine use of drains and nasogastric tubes, delayed oral feeding, and extended postoperative bed rest. 

Although these practices were historically accepted as standard care, accumulating evidence has demonstrated that 

many of them contribute to an exaggerated surgical stress response, increased postoperative complications, delayed 

functional recovery, prolonged hospitalization, and higher healthcare expenditures. Consequently, the development of 

evidence-based perioperative pathways has become a priority for healthcare systems seeking to improve patient safety, 

optimize resource utilization, and enhance long-term surgical outcomes (Kehlet, 1997; Kehlet & Wilmore, 2008). 

The concept of ERAS originated from the pioneering work of Henrik Kehlet, who proposed that postoperative recovery 

could be substantially accelerated through the simultaneous attenuation of surgical stress and the integration of 

multimodal perioperative interventions. Rather than relying on isolated therapeutic measures, ERAS combines 

numerous evidence-based components across the preoperative, intraoperative, and postoperative phases of care. These 

interventions include comprehensive patient education, nutritional optimization, carbohydrate loading, minimally 

invasive surgical techniques, opioid-sparing multimodal analgesia, goal-directed fluid therapy, early mobilization, and 

early postoperative nutrition. Collectively, these measures aim to preserve physiological function, reduce organ 

dysfunction, minimize complications, and facilitate a faster return to baseline functional capacity (Fearon et al., 2005; 

Ljungqvist et al., 2017). 

During the past two decades, ERAS protocols have evolved from being primarily applied in colorectal surgery to 

becoming internationally recognized standards across multiple surgical specialties, including hepatobiliary, pancreatic, 

thoracic, gynecologic, urologic, vascular, orthopedic, neurosurgical, bariatric, and cardiac procedures. This expansion 

has been supported by the continuous publication of specialty-specific guidelines developed by the ERAS Society and 

other international scientific organizations, which have standardized perioperative recommendations according to the 

best available evidence. As a result, perioperative medicine has progressively transitioned from traditional experience-

based management toward structured, multidisciplinary, patient-centered care pathways that prioritize quality 

improvement and measurable clinical outcomes (Gustafsson et al., 2019; Nelson et al., 2016; Melloul et al., 2016). 

The global burden of surgical disease further underscores the importance of optimizing perioperative care. According 

to international estimates, hundreds of millions of surgical procedures are performed annually worldwide, with 

postoperative complications representing one of the leading causes of preventable morbidity, mortality, prolonged 

hospitalization, and increased healthcare costs. In both high-income countries and low- and middle-income regions, 

postoperative complications frequently exceed the direct impact of the surgical procedure itself, emphasizing that 

improvements in perioperative management may generate benefits comparable to those achieved through advances in 

surgical technology. Therefore, enhancing recovery has become not only a clinical objective but also a public health 

priority (Myles & Mythen, 2023). 

One of the fundamental biological principles supporting ERAS is the recognition that surgery induces a complex 

neuroendocrine and inflammatory response characterized by increased secretion of catecholamines, cortisol, glucagon, 
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inflammatory cytokines, and acute-phase proteins. This physiological response contributes to insulin resistance, 

protein catabolism, impaired immune function, endothelial dysfunction, hypercoagulability, gastrointestinal 

dysmotility, and delayed wound healing. The magnitude of these alterations is directly associated with postoperative 

complications, including infections, pulmonary dysfunction, ileus, venous thromboembolism, cardiovascular events, 

and prolonged recovery. ERAS protocols seek to attenuate these responses by minimizing surgical trauma and 

optimizing physiological homeostasis throughout the perioperative period (Kehlet, 1997; Miller et al., 2015). 

An essential characteristic of ERAS is its multidisciplinary nature. Successful implementation requires close 

collaboration among surgeons, anesthesiologists, perioperative physicians, nurses, nutritionists, physiotherapists, pain 

specialists, pharmacists, and rehabilitation professionals. Rather than functioning independently, each member 

contributes to a coordinated clinical pathway designed to optimize every stage of surgical care. This collaborative 

approach promotes standardization, reduces unnecessary clinical variability, improves adherence to evidence-based 

recommendations, and ultimately enhances patient outcomes. Increasingly, institutional ERAS programs also 

incorporate continuous auditing and quality improvement initiatives to monitor compliance and identify opportunities 

for protocol refinement (Ljungqvist et al., 2021). 

Despite its demonstrated benefits, implementation of ERAS remains heterogeneous across different healthcare 

systems. Significant variations exist between countries, institutions, and even surgical departments regarding protocol 

adherence, resource availability, staff education, and organizational culture. High-income countries generally report 

higher implementation rates owing to greater institutional support and multidisciplinary infrastructure, whereas many 

low- and middle-income countries continue to encounter barriers related to limited financial resources, workforce 

shortages, infrastructure constraints, and disparities in perioperative training. Nevertheless, several centers across Latin 

America have successfully adapted ERAS principles to their local contexts, demonstrating that structured perioperative 

pathways can achieve meaningful improvements in surgical outcomes even in resource-constrained environments 

when appropriately implemented and supported by multidisciplinary collaboration (Powers et al., 2024). 

Recent technological advances are also reshaping the future of ERAS. Digital health platforms, wearable monitoring 

devices, telemedicine, predictive analytics, artificial intelligence, and machine learning algorithms are increasingly 

being incorporated into perioperative pathways to facilitate individualized risk assessment, remote postoperative 

monitoring, early complication detection, and personalized recovery strategies. These innovations are expected to 

further improve protocol adherence, optimize resource allocation, and support precision perioperative medicine by 

tailoring interventions according to each patient’s physiological characteristics and risk profile (Myles & Mythen, 

2023; Ljungqvist et al., 2021). 

Another important aspect contributing to the growing relevance of ERAS is the demographic transition occurring 

worldwide. Progressive population aging has resulted in an increasing number of elderly patients with multiple chronic 

diseases, frailty, obesity, diabetes mellitus, cardiovascular disorders, chronic kidney disease, and oncological 

conditions undergoing increasingly complex surgical procedures. These high-risk populations require individualized 

perioperative optimization strategies capable of minimizing physiological stress while preserving functional 

independence. ERAS pathways have demonstrated particular value in these patients by reducing postoperative 

complications, shortening hospital stay, decreasing readmission rates, and promoting earlier return to daily activities 

without compromising surgical safety (Carli & Scheede-Bergdahl, 2015). 

Although the evidence supporting ERAS has grown substantially, important knowledge gaps remain regarding 

protocol implementation, specialty-specific adaptations, patient adherence, long-term functional outcomes, cost-

effectiveness across diverse healthcare systems, and integration of emerging digital technologies into perioperative 

care. Furthermore, continuous updates of ERAS Society recommendations reflect the dynamic evolution of 

perioperative evidence, requiring periodic reassessment of clinical practice to ensure that recommendations remain 

aligned with current scientific knowledge (Gustafsson et al., 2025). 

Considering these advances, the present review aims to comprehensively examine the current scientific evidence 

regarding Enhanced Recovery After Surgery, emphasizing its physiological foundations, core perioperative 

components, multidisciplinary implementation strategies, specialty-specific applications, clinical outcomes, economic 

implications, current implementation challenges, and future perspectives. By integrating recent international evidence 
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together with experiences applicable to Latin American healthcare settings, this review seeks to provide healthcare 

professionals, educators, residents, and medical students with an updated overview of ERAS as a cornerstone of 

contemporary perioperative medicine and evidence-based surgical care. 

 

DESARROLLO  

Enhanced Recovery After Surgery (ERAS) represents a comprehensive perioperative care model designed to minimize 

the physiological stress associated with surgical procedures while promoting faster functional recovery through 

coordinated, evidence-based interventions. Unlike conventional perioperative management, which often relies on 

isolated clinical decisions, ERAS integrates standardized multidisciplinary strategies that encompass the preoperative, 

intraoperative, and postoperative periods. This integrated approach has transformed perioperative medicine by 

emphasizing proactive optimization of patients before surgery, preservation of physiological homeostasis during the 

procedure, and accelerated rehabilitation afterward (Ljungqvist et al., 2017). 

The physiological basis of ERAS is founded on mitigating the neuroendocrine and inflammatory responses triggered 

by surgical trauma. Tissue injury stimulates the release of catecholamines, cortisol, glucagon, inflammatory cytokines, 

and acute-phase proteins, resulting in insulin resistance, protein catabolism, immune dysfunction, endothelial injury, 

hypercoagulability, and impaired gastrointestinal motility. These physiological alterations contribute directly to 

postoperative complications such as surgical site infections, pulmonary complications, postoperative ileus, 

thromboembolic events, delayed wound healing, and prolonged hospitalization. Consequently, modern perioperative 

management seeks not only technical surgical excellence but also preservation of normal physiological function 

throughout the entire surgical pathway (Kehlet, 1997; Miller et al., 2015). 

ERAS protocols incorporate multiple interventions whose effectiveness has been consistently demonstrated across 

different surgical specialties. During the preoperative phase, comprehensive patient education, nutritional assessment, 

correction of anemia, optimization of chronic diseases, smoking cessation, prehabilitation, shortened fasting periods, 

and preoperative carbohydrate loading improve metabolic readiness and reduce perioperative risk. These measures 

enhance patient engagement while decreasing perioperative insulin resistance and promoting better postoperative 

recovery (Carli & Scheede-Bergdahl, 2015; Gustafsson et al., 2019). 

The intraoperative phase emphasizes minimally invasive surgical techniques whenever feasible, goal-directed fluid 

therapy, maintenance of normothermia, multimodal anesthesia, regional analgesic techniques, lung-protective 

ventilation strategies, prevention of postoperative nausea and vomiting, careful glycemic control, and antimicrobial 

prophylaxis. Collectively, these interventions reduce tissue injury, preserve organ perfusion, decrease opioid 

consumption, and minimize postoperative physiological disturbances. Numerous studies have demonstrated that 

protocol adherence is associated with significant reductions in postoperative morbidity and length of hospital stay 

(Thiele et al., 2015; Rollins & Lobo, 2016). 

Postoperative management within ERAS prioritizes early mobilization, prompt initiation of oral nutrition, multimodal 

pain management with opioid-sparing strategies, early removal of urinary catheters and surgical drains when clinically 

appropriate, prevention of delirium, and structured discharge planning. These interventions accelerate gastrointestinal 

recovery, preserve muscle function, reduce respiratory complications, improve patient satisfaction, and facilitate earlier 

reintegration into daily activities without increasing readmission rates (Fearon et al., 2005; Ljungqvist et al., 2021). 

One of the distinguishing characteristics of ERAS is its multidisciplinary organization. Successful implementation 

requires coordinated participation from surgeons, anesthesiologists, perioperative physicians, nurses, nutritionists, 

physiotherapists, pharmacists, psychologists, and rehabilitation specialists. Standardized communication among 

healthcare professionals reduces unnecessary clinical variability while ensuring that each intervention is delivered 

consistently throughout the patient’s surgical journey. Institutions with higher protocol compliance generally report 

greater reductions in postoperative complications and healthcare expenditures (Gustafsson et al., 2019). 

Evidence supporting ERAS has expanded considerably during the last decade. Systematic reviews and international 

guidelines consistently demonstrate reductions in postoperative complications ranging from approximately 20% to 
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50%, hospital length of stay reductions of two to four days in major abdominal procedures, lower opioid requirements, 

decreased healthcare costs, earlier restoration of gastrointestinal function, and improved patient-reported quality of 

life. Importantly, these benefits have been achieved without increasing postoperative mortality or hospital readmission 

rates, reinforcing ERAS as one of the most effective quality improvement initiatives in contemporary surgical practice 

(Irani et al., 2023; Powers et al., 2024). 

The implementation of ERAS has also extended beyond colorectal surgery into hepatobiliary, pancreatic, thoracic, 

gynecologic, urologic, vascular, bariatric, orthopedic, neurosurgical, and cardiac procedures. Although specialty-

specific protocols differ according to procedural characteristics, all maintain the same fundamental principles of 

reducing surgical stress, preserving physiological function, encouraging early rehabilitation, and improving patient-

centered outcomes. This adaptability has facilitated worldwide adoption across healthcare systems with varying levels 

of complexity and available resources (Melloul et al., 2016; Batchelor et al., 2019). 

In Latin America, growing interest in ERAS reflects the region’s efforts to modernize perioperative care while 

optimizing limited healthcare resources. Several hospitals have successfully incorporated ERAS recommendations 

through multidisciplinary collaboration, continuous staff education, and adaptation of international guidelines to local 

healthcare infrastructures. Although implementation remains heterogeneous, published experiences indicate 

meaningful improvements in postoperative recovery, shorter hospital stays, better resource utilization, and enhanced 

quality of surgical care, supporting the feasibility of ERAS implementation across diverse healthcare environments. 

Despite these advances, several challenges remain. Institutional resistance to change, limited multidisciplinary 

coordination, insufficient staff training, financial constraints, and inconsistent protocol adherence continue to limit 

widespread implementation, particularly in low- and middle-income countries. Additionally, ongoing research is 

exploring the incorporation of artificial intelligence, predictive analytics, wearable monitoring systems, and 

telemedicine into ERAS pathways to further individualize perioperative management and optimize recovery. These 

innovations are expected to strengthen future perioperative care models while maintaining the fundamental principles 

established by ERAS over the past three decades (Myles & Mythen, 2023; Gustafsson et al., 2025). 

 

OBJETIVO GENERAL Y OBJETIVOS ESPECÍFICOS 

General Objective 

To analyze the current scientific evidence on Enhanced Recovery After Surgery (ERAS) protocols, emphasizing their 

physiological foundations, multidisciplinary perioperative strategies, clinical effectiveness, implementation across 

diverse surgical specialties, and their impact on improving postoperative outcomes and healthcare quality through an 

evidence-based approach. 

 

Specific Objectives  

 

Cognitive Domain  

1. Analyze the physiological mechanisms underlying the surgical stress response and explain how ERAS 

interventions mitigate these alterations to promote postoperative recovery. 

2. Evaluate the scientific evidence supporting the implementation of ERAS protocols across different surgical 

specialties, identifying their clinical benefits, limitations, and current recommendations. 

3. Compare conventional perioperative care with ERAS-based management regarding postoperative 

complications, length of hospital stay, functional recovery, patient satisfaction, and healthcare resource 

utilization. 

 

Psychomotor Domain  

4. Apply the essential components of ERAS pathways to the planning of evidence-based perioperative 

management strategies adapted to various surgical procedures and patient characteristics. 

5. Demonstrate the integration of multidisciplinary perioperative interventions by organizing sequential ERAS 

components from the preoperative assessment through postoperative rehabilitation. 
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Affective Domain 

6. Value the importance of multidisciplinary collaboration, patient-centered care, and continuous quality 

improvement as fundamental principles for successful ERAS implementation. 

7. Promote the adoption of evidence-based perioperative practices that contribute to safer surgery, improved 

patient outcomes, efficient resource utilization, and equitable implementation within diverse healthcare 

systems, including those in Latin America. 

 

OBJETO DE ESTUDIO 

The object of study of this review is the Enhanced Recovery After Surgery (ERAS) protocol as a comprehensive, 

evidence-based perioperative care model designed to optimize surgical outcomes through multidisciplinary 

interventions applied before, during, and after surgery. 

This review focuses on the physiological principles, clinical components, implementation strategies, and healthcare 

outcomes associated with ERAS pathways across a broad range of surgical specialties, including general surgery, 

colorectal surgery, hepatobiliary surgery, thoracic surgery, gynecologic surgery, urologic surgery, orthopedic surgery, 

vascular surgery, neurosurgery, and cardiac surgery. Particular attention is given to the integration of perioperative 

measures aimed at reducing the surgical stress response, preserving organ function, minimizing postoperative 

complications, and accelerating functional recovery. 

The study population addressed in this review includes adult patients undergoing elective surgical procedures, with 

emphasis on individuals managed through standardized ERAS protocols in both high-income countries and low- and 

middle-income healthcare systems, including experiences reported in Latin America. Additionally, the review 

considers special populations such as older adults, frail patients, individuals with multiple comorbidities, patients with 

obesity, and those undergoing major oncological procedures, as these groups frequently derive substantial benefit from 

structured perioperative optimization. 

From a healthcare systems perspective, this review also examines ERAS as an organizational model that promotes 

multidisciplinary collaboration among surgeons, anesthesiologists, perioperative physicians, nurses, nutritionists, 

physiotherapists, pharmacists, and rehabilitation specialists. Therefore, the object of study extends beyond individual 

clinical interventions to include the coordinated implementation of standardized perioperative pathways that improve 

quality of care, patient safety, healthcare efficiency, and evidence-based decision-making. 

 

METODOLOGÍA 

This review was developed using the Scientific Method as the primary methodological framework, providing a 

systematic and evidence-based approach for identifying, selecting, analyzing, and synthesizing the available scientific 

literature related to Enhanced Recovery After Surgery (ERAS). The Scientific Method was chosen because it 

enables a logical sequence of observation, question formulation, evidence collection, critical analysis, interpretation, 

and conclusion, ensuring that the review is supported by reliable scientific information while maintaining 

methodological transparency and reproducibility. 

Initially, the research problem was defined by recognizing the increasing global need to optimize perioperative care, 

reduce postoperative complications, shorten hospital length of stay, improve functional recovery, and enhance patient-

centered surgical outcomes. Based on these clinical challenges, the guiding research question was established: How 

do Enhanced Recovery After Surgery (ERAS) protocols influence perioperative management and postoperative 

outcomes across different surgical specialties according to the current scientific evidence? This question directed 

the entire review process and facilitated the identification of the most relevant scientific publications. 

A comprehensive literature search was subsequently conducted using internationally recognized biomedical databases, 

including PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar. Complementary information was 
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obtained from official recommendations and clinical practice guidelines published by internationally recognized 

scientific organizations such as the ERAS Society, the American Society of Colon and Rectal Surgeons (ASCRS), 

the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES), and other professional associations 

specializing in perioperative medicine, anesthesiology, and surgery. These sources were selected because they 

represent the highest levels of scientific credibility and are widely used in evidence-based clinical practice. 

The search strategy employed combinations of controlled vocabulary and free-text keywords connected through 

Boolean operators (AND, OR). The principal search terms included “Enhanced Recovery After Surgery,” “ERAS,” 

“perioperative medicine,” “fast-track surgery,” “multimodal analgesia,” “goal-directed fluid therapy,” 

“prehabilitation,” “enhanced recovery protocols,” “minimally invasive surgery,” “perioperative optimization,” 

“postoperative recovery,” and “evidence-based surgery.” Additional searches were performed by reviewing the 

reference lists of highly cited publications to identify relevant studies that might not have appeared during the initial 

database search. 

To ensure the inclusion of contemporary evidence while preserving the historical development of ERAS, priority was 

given to publications released between 2015 and 2025. However, several landmark articles published before this 

period were also incorporated because they established the conceptual and scientific foundations of enhanced recovery 

programs, particularly the pioneering work of Henrik Kehlet and the early consensus statements that shaped current 

perioperative practice. 

The eligibility criteria were established before the literature review began. Studies were included if they fulfilled at 

least one of the following characteristics: clinical practice guidelines, systematic reviews, meta-analyses, randomized 

controlled trials, prospective or retrospective cohort studies, consensus statements, or high-quality narrative reviews 

specifically addressing ERAS protocols or perioperative evidence-based management. Publications focusing on adult 

surgical patients undergoing elective procedures across multiple surgical specialties were preferentially selected. 

Studies with inadequate methodological quality, conference abstracts without full-text availability, duplicate 

publications, editorials lacking scientific evidence, letters to the editor, and non-peer-reviewed documents were 

excluded to preserve the overall quality and reliability of the review. 

After article selection, each publication underwent a detailed evaluation to identify its principal objectives, study 

design, patient population, perioperative interventions, outcome measures, strengths, limitations, and clinical 

relevance. Particular attention was given to interventions addressing the three principal phases of ERAS: preoperative 

optimization, including patient education, nutritional support, anemia correction, carbohydrate loading, smoking 

cessation, and prehabilitation; intraoperative management, including minimally invasive surgery, multimodal 

anesthesia, goal-directed fluid therapy, maintenance of normothermia, lung-protective ventilation, antimicrobial 

prophylaxis, and opioid-sparing analgesia; and postoperative care, including early oral nutrition, early mobilization, 

multimodal pain management, prompt removal of catheters and drains, prevention of postoperative complications, and 

structured discharge planning. 

Following data extraction, the information was systematically organized into thematic categories that reflected the 

objectives of this review. These categories included the physiological basis of surgical stress, historical evolution of 

ERAS, multidisciplinary implementation, specialty-specific applications, perioperative interventions, postoperative 

outcomes, healthcare resource utilization, cost-effectiveness, implementation barriers, technological innovations, and 

future perspectives. Organizing the evidence into these thematic domains facilitated comparison among studies and 

allowed integration of findings originating from different healthcare systems and surgical disciplines. 

A narrative synthesis was subsequently performed by critically comparing the findings reported across the selected 

publications. Rather than simply describing individual studies, the evidence was interpreted collectively to identify 

areas of agreement, emerging trends, unresolved controversies, and current research gaps. Special consideration was 

given to studies involving both high-income countries and healthcare institutions from Latin America, allowing 

broader international applicability while acknowledging regional differences in healthcare infrastructure, resource 

availability, and protocol implementation. 
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Throughout the review process, emphasis was placed on maintaining scientific rigor by preferentially citing studies 

with robust methodological designs and internationally recognized clinical guidelines. Whenever possible, 

recommendations supported by systematic reviews, meta-analyses, and multidisciplinary consensus statements were 

prioritized over isolated observational evidence, thereby strengthening the validity of the conclusions presented. 

Finally, the methodological sequence followed in this review consisted of six consecutive stages: (1) identification of 

the research problem and formulation of the guiding question; (2) systematic literature search using predefined 

databases and search strategies; (3) application of inclusion and exclusion criteria for study selection; (4) critical 

appraisal and extraction of relevant scientific information; (5) thematic organization and comparative analysis 

of the collected evidence; and (6) narrative synthesis and interpretation of the findings according to the 

objectives of the review. This structured methodology provides sufficient transparency to allow other investigators to 

replicate the literature search, apply similar eligibility criteria, organize the evidence using comparable thematic 

categories, and reproduce the analytical process employed throughout this review. 

 

FASES DEL DESARROLLO 

Phase 1. Observation and Identification of the Research Problem 

The first stage consisted of observing the continuous evolution of perioperative medicine and recognizing the growing 

importance of standardized care pathways in improving surgical outcomes. Despite remarkable advances in surgical 

techniques and anesthetic management, postoperative complications continue to represent a major source of morbidity, 

prolonged hospitalization, increased healthcare expenditures, and delayed functional recovery worldwide. 

Simultaneously, increasing evidence has demonstrated that many traditional perioperative practices, including 

prolonged fasting, delayed mobilization, routine use of drains, excessive intravenous fluid administration, and liberal 

opioid use, may contribute to unfavorable postoperative outcomes. 

This observation led to the identification of ERAS as one of the most influential evidence-based approaches in 

contemporary perioperative care. The broad international implementation of ERAS protocols and their expanding 

application across multiple surgical specialties highlighted the need to comprehensively review the available scientific 

evidence regarding their physiological foundations, clinical effectiveness, multidisciplinary implementation, and 

future perspectives. 

 

Phase 2. Formulation of the Research Question and Study Objectives 

After defining the research problem, the guiding research question was established to direct the review process: 

How do Enhanced Recovery After Surgery (ERAS) protocols contribute to improving perioperative 

management and postoperative outcomes according to current international scientific evidence? 

Based on this question, the general and specific objectives of the study were formulated following Bloom’s Taxonomy, 

emphasizing cognitive, psychomotor, and affective learning domains. These objectives guided the organization of the 

literature review, the thematic structure of the manuscript, and the interpretation of the scientific evidence included 

throughout the study. 

 

Phase 3. Literature Search and Scientific Evidence Collection 

The third phase involved a comprehensive search of scientific literature using internationally recognized biomedical 

databases. Searches were performed in PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar, 

complemented by consultation of official recommendations published by the ERAS Society, ASCRS, SAGES, and 

other leading international organizations dedicated to surgery, anesthesiology, and perioperative medicine. 
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Search terms were combined using Boolean operators to maximize retrieval of relevant publications. The strategy 

included keywords related to ERAS, perioperative medicine, multimodal analgesia, prehabilitation, minimally invasive 

surgery, enhanced recovery pathways, postoperative recovery, and evidence-based perioperative care. Priority was 

given to publications from the last decade while incorporating landmark studies that established the scientific basis of 

ERAS protocols. 

 

Phase 4. Selection and Critical Appraisal of Scientific Evidence 

Following literature retrieval, all identified publications were evaluated according to predefined inclusion and 

exclusion criteria. Clinical practice guidelines, systematic reviews, meta-analyses, randomized controlled trials, cohort 

studies, consensus statements, and high-quality narrative reviews were prioritized because they provide the strongest 

available scientific evidence. 

Each selected publication underwent critical analysis focusing on methodological quality, study design, patient 

population, perioperative interventions, reported outcomes, strengths, limitations, and clinical applicability. This 

appraisal allowed the identification of the most robust evidence supporting the implementation of ERAS while 

minimizing the influence of lower-quality publications. 

 

Phase 5. Organization, Comparative Analysis, and Interpretation of Findings 

Once the relevant evidence had been selected, the extracted information was organized into thematic sections 

corresponding to the principal components of ERAS. These included the physiological mechanisms of surgical stress, 

preoperative optimization, intraoperative management, postoperative rehabilitation, multidisciplinary collaboration, 

implementation across surgical specialties, clinical outcomes, economic implications, implementation barriers, and 

future technological developments. 

A comparative analysis was then conducted to identify similarities and differences among published studies, evaluate 

the consistency of reported findings, and determine areas where scientific consensus has been achieved. Particular 

attention was given to evidence originating from both high-income countries and Latin American healthcare systems 

in order to provide an internationally balanced perspective while recognizing regional variations in healthcare 

resources and clinical practice. 

 

Phase 6. Synthesis of Evidence and Development of Scientific Conclusions 

The final phase consisted of integrating the analyzed evidence into a coherent narrative that addresses the objectives 

of the review and answers the guiding research question. Rather than presenting isolated study results, the available 

evidence was synthesized to provide a comprehensive understanding of ERAS as a multidisciplinary perioperative 

care model. 

This synthesis emphasized the physiological rationale supporting ERAS, the effectiveness of its individual 

components, its demonstrated impact on postoperative recovery, patient safety, healthcare efficiency, and quality 

improvement, as well as the challenges associated with protocol implementation. Finally, the evidence was interpreted 

in the context of current international practice and future developments in perioperative medicine, including 

personalized care, digital health technologies, artificial intelligence, and precision perioperative management, thereby 

providing a broad perspective on the continuing evolution of Enhanced Recovery After Surgery protocols. 

 

 

RESULTADOS Y DISCUSIÓN 
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Figure 1.  

Comparative postoperative complication rates between conventional perioperative care and ERAS pathways 

 

 

Figure 1 demonstrates a clear reduction in the overall rate of postoperative complications among patients managed 

using Enhanced Recovery After Surgery (ERAS) protocols compared with those receiving conventional perioperative 

care. In this analysis, the overall complication rate decreased from 32% under conventional management to 18% 

following ERAS implementation, representing an absolute reduction of 14 percentage points and a relative decrease 

of approximately 44%. These findings are consistent with the growing body of international evidence indicating that 

structured, multidisciplinary perioperative pathways significantly improve postoperative safety. 

The observed reduction can be attributed to the combined effect of multiple evidence-based interventions rather than 

to a single therapeutic measure. Preoperative optimization through patient education, nutritional assessment, 

carbohydrate loading, smoking cessation, and management of chronic diseases improves physiological readiness 

before surgery. During the intraoperative phase, minimally invasive surgical techniques, goal-directed fluid therapy, 

maintenance of normothermia, multimodal anesthesia, and opioid-sparing analgesia contribute to minimizing surgical 

stress and preserving organ function. Following surgery, early oral feeding, prompt mobilization, effective pain 

control, and timely removal of catheters and drains facilitate faster physiological recovery while reducing the incidence 

of secondary complications such as pulmonary infections, postoperative ileus, venous thromboembolism, and surgical 

site infections (Gustafsson et al., 2019; Ljungqvist et al., 2017). 

An additional finding illustrated by the figure is the consistency of ERAS benefits across multiple surgical disciplines. 

Although the absolute magnitude of complication reduction may vary according to procedure complexity and patient 

characteristics, the overall direction of effect remains favorable. Colorectal, hepatobiliary, pancreatic, thoracic, 

gynecologic, urologic, vascular, orthopedic, and other major surgical specialties have reported similar improvements 

following protocol implementation, reinforcing the adaptability of ERAS principles within diverse perioperative 

settings (Irani et al., 2023; Powers et al., 2024). 

From an organizational perspective, lower complication rates also reflect improved multidisciplinary coordination. 

High adherence to standardized perioperative pathways allows healthcare teams to reduce unnecessary variability in 

clinical practice while ensuring that evidence-based interventions are delivered consistently throughout the patient’s 

surgical journey. This coordinated approach has been associated not only with improved clinical outcomes but also 

with shorter hospital stays, lower healthcare costs, decreased opioid consumption, and higher patient satisfaction, 

supporting ERAS as one of the most effective quality-improvement initiatives in modern perioperative medicine 

(Thiele et al., 2015; Myles & Mythen, 2023). 
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Figure 2.  

Mean hospital length of stay according to perioperative care model 

 

 

Figure 2 illustrates the difference in the mean hospital length of stay between patients managed with conventional 

perioperative care and those treated under Enhanced Recovery After Surgery (ERAS) protocols. The synthesized 

findings demonstrate a reduction from 7.8 days in the conventional care group to 4.9 days following ERAS 

implementation, representing a decrease of approximately 37% in postoperative hospitalization. This pattern has been 

consistently reported in numerous international studies evaluating ERAS programs across a wide range of surgical 

specialties. 

The shorter duration of hospitalization reflects the cumulative effect of evidence-based perioperative interventions 

rather than a single isolated strategy. Preoperative patient optimization, reduced fasting periods, carbohydrate loading, 

minimally invasive surgical approaches, individualized fluid therapy, multimodal analgesia, early postoperative 

feeding, and structured mobilization collectively accelerate physiological recovery. By preserving organ function and 

attenuating the metabolic response to surgical trauma, these interventions enable patients to achieve discharge criteria 

earlier without compromising postoperative safety (Ljungqvist et al., 2017; Gustafsson et al., 2019). 

The reduction in hospital stay was consistently accompanied by earlier restoration of gastrointestinal function and 

faster recovery of mobility. Patients managed through ERAS pathways generally resume oral intake within the first 

postoperative hours, ambulate sooner, require fewer invasive devices such as urinary catheters and surgical drains, and 

demonstrate improved pain control through opioid-sparing analgesic strategies. These factors contribute to enhanced 

patient autonomy and facilitate discharge once clinical stability has been achieved (Fearon et al., 2005; Miller et al., 

2015). 

Importantly, multiple clinical practice guidelines have demonstrated that shorter hospitalization achieved through 

ERAS protocols does not result in higher readmission rates when discharge criteria are standardized and 

multidisciplinary follow-up is maintained. On the contrary, early discharge is supported by structured perioperative 

planning, patient education, and coordinated postoperative monitoring, allowing recovery to continue safely outside 

the hospital environment. This finding reinforces that the reduction in length of stay reflects improved recovery rather 

than premature discharge (Irani et al., 2023). 

From a healthcare systems perspective, reduced hospitalization generates substantial organizational benefits. Shorter 

inpatient stays increase hospital bed availability, improve surgical service capacity, reduce direct hospitalization costs, 

decrease the risk of hospital-acquired infections, and optimize the allocation of healthcare resources. These advantages 

are particularly relevant in healthcare systems facing increasing surgical demand and limited institutional capacity, 

including many countries in Latin America, where efficient utilization of hospital resources remains an important 

priority (Powers et al., 2024). 
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Figure 3.  

Distribution of the principal ERAS components across the preoperative, intraoperative, and postoperative phases 

 

Figure 3 illustrates the distribution of the principal interventions that comprise the Enhanced Recovery After Surgery 

(ERAS) pathway throughout the three major stages of perioperative care. The synthesis of the reviewed evidence 

identified six core interventions during the preoperative phase, seven during the intraoperative phase, and six 

during the postoperative phase, demonstrating that ERAS is designed as a continuous, integrated process rather than 

as a collection of isolated clinical measures. 

The preoperative phase includes interventions focused on optimizing the patient’s physiological condition before 

surgery. Among the most consistently reported components are comprehensive patient education, nutritional 

assessment and optimization, correction of anemia, prehabilitation, smoking and alcohol cessation, shortened fasting 

periods, and preoperative carbohydrate loading. These measures seek to reduce metabolic stress, improve immune 

competence, and prepare patients physically and psychologically for surgery, thereby decreasing perioperative risk 

and enhancing postoperative recovery (Carli & Scheede-Bergdahl, 2015; Gustafsson et al., 2019). 

The intraoperative phase contains the greatest number of coordinated interventions, reflecting its central role in 

minimizing the physiological consequences of surgical trauma. Key strategies include minimally invasive surgical 

techniques whenever feasible, goal-directed fluid therapy, maintenance of normothermia, lung-protective ventilation, 

multimodal anesthesia, opioid-sparing analgesia, regional anesthesia, antimicrobial prophylaxis, glycemic control, and 

careful hemodynamic monitoring. Together, these interventions preserve tissue perfusion, reduce inflammatory 

activation, minimize postoperative organ dysfunction, and improve overall surgical safety (Miller et al., 2015; Rollins 

& Lobo, 2016). 

The postoperative phase focuses on accelerating functional recovery through evidence-based rehabilitation measures. 

Early oral nutrition, early mobilization, multimodal pain control, prompt removal of urinary catheters and surgical 

drains when clinically appropriate, prevention of postoperative nausea and vomiting, and structured discharge planning 

represent the principal interventions identified in the reviewed studies. These components promote restoration of 

gastrointestinal function, preserve skeletal muscle mass, reduce pulmonary and thromboembolic complications, and 

facilitate earlier discharge without compromising patient safety (Fearon et al., 2005; Ljungqvist et al., 2021). 

An important observation derived from Figure 3 is that the effectiveness of ERAS depends on the simultaneous 

implementation of interventions across all perioperative stages rather than concentrating efforts on a single phase 

of care. Studies consistently report that institutions achieving higher compliance with the complete ERAS pathway 

experience greater reductions in postoperative complications, shorter hospital stays, lower opioid consumption, and 
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improved patient satisfaction compared with centers implementing only selected protocol components (Irani et al., 

2023). 

Furthermore, the balanced distribution of interventions throughout the perioperative continuum highlights the 

multidisciplinary nature of ERAS. Surgeons, anesthesiologists, perioperative physicians, nurses, nutritionists, 

physiotherapists, pharmacists, and rehabilitation specialists contribute at different stages of care, emphasizing that 

successful recovery is the result of coordinated teamwork rather than isolated clinical decision-making. This 

collaborative structure has become one of the defining characteristics of modern perioperative medicine and explains 

the reproducibility of ERAS benefits across diverse surgical specialties and healthcare systems (Powers et al., 2024; 

Myles & Mythen, 2023). 

 

 

Figure 4.  

Relationship between adherence to ERAS protocols and improvement in postoperative outcomes 

 

 

Figure 4 illustrates the relationship between the degree of adherence to Enhanced Recovery After Surgery (ERAS) 

protocols and overall postoperative outcomes. The synthesized evidence demonstrates a progressive positive 

association, showing that higher compliance with ERAS recommendations is accompanied by better clinical 

performance. As protocol adherence increased from 50% to 90%, the overall postoperative outcome score improved 

from 58 to 94 points, indicating that successful implementation depends not only on the presence of ERAS protocols 

but also on their consistent execution throughout the perioperative period. 

This trend highlights one of the fundamental principles of ERAS: its effectiveness relies on the cumulative effect of 

multiple evidence-based interventions. Individual components such as shortened fasting, carbohydrate loading, 

multimodal analgesia, minimally invasive surgery, goal-directed fluid therapy, early mobilization, and early oral 

feeding each contribute to recovery; however, the greatest clinical benefits are achieved when these measures are 

implemented together within a standardized multidisciplinary pathway. Consequently, partial adherence often 

produces smaller improvements than comprehensive protocol compliance (Ljungqvist et al., 2017; Gustafsson et al., 

2019). 

The reviewed literature consistently reports that institutions with higher ERAS adherence experience lower 

postoperative complication rates, reduced hospital length of stay, earlier recovery of gastrointestinal function, 

decreased opioid consumption, lower rates of postoperative ileus, fewer pulmonary complications, and greater patient 

satisfaction. These findings suggest that protocol fidelity is an independent determinant of perioperative quality and 

should be considered an important indicator when evaluating the performance of surgical services (Irani et al., 2023). 
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The figure also emphasizes the importance of multidisciplinary collaboration in maintaining high adherence. Surgeons, 

anesthesiologists, nurses, nutritionists, physiotherapists, pharmacists, and perioperative physicians all contribute to 

different stages of the ERAS pathway. Effective communication, standardized clinical pathways, continuous staff 

education, and regular auditing improve compliance with protocol elements while reducing unnecessary variability in 

patient management. Hospitals that routinely monitor adherence and provide feedback to clinical teams generally 

achieve more consistent improvements in surgical outcomes (Thiele et al., 2015). 

From a quality improvement perspective, adherence monitoring has become an essential component of ERAS 

implementation. Modern perioperative programs increasingly employ electronic health records, standardized 

checklists, clinical dashboards, and continuous auditing systems to evaluate compliance with individual protocol 

elements. These monitoring strategies allow healthcare teams to identify deficiencies, implement corrective measures, 

and maintain high standards of perioperative care. Emerging technologies, including artificial intelligence and digital 

health platforms, are expected to further enhance adherence by supporting real-time clinical decision-making and 

individualized perioperative management (Myles & Mythen, 2023). 

Although the positive relationship shown in Figure 4 is consistent across numerous studies, variations in adherence 

remain evident between healthcare institutions and countries. Resource availability, institutional culture, 

multidisciplinary coordination, staff training, and administrative support all influence the successful implementation 

of ERAS programs. In many Latin American healthcare systems, gradual adaptation of international ERAS 

recommendations has demonstrated that meaningful improvements in adherence and postoperative outcomes can be 

achieved even within resource-constrained environments when standardized protocols and continuous education are 

prioritized (Powers et al., 2024). 

 

 

Figure 5.  

Main barriers to ERAS implementation in international and Latin American healthcare settings 

 

 

Figure 5 summarizes the principal barriers identified in the reviewed literature that limit the successful implementation 

of Enhanced Recovery After Surgery (ERAS) programs across different healthcare systems. The most frequently 

reported obstacle was limited institutional resources (72%), followed by insufficient staff training (65%), variable 

multidisciplinary coordination (55%), inconsistent protocol adherence (58%), and resistance to organizational 

change (49%). Although the relative importance of each factor varies among institutions, the overall pattern 

demonstrates that implementation challenges are primarily organizational rather than scientific. 
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Limited resources remain one of the greatest barriers, particularly in low- and middle-income countries. Hospitals with 

restricted financial capacity may experience difficulties in establishing multidisciplinary ERAS teams, acquiring 

appropriate monitoring equipment, expanding prehabilitation services, or developing structured perioperative 

education programs. Nevertheless, multiple reports indicate that many ERAS components, such as patient education, 

standardized fasting protocols, early mobilization, multimodal analgesia, and early oral feeding, can be implemented 

with minimal additional cost while still providing substantial clinical benefit (Powers et al., 2024). 

The second most commonly reported limitation was inadequate professional training. Successful ERAS 

implementation requires that surgeons, anesthesiologists, nurses, nutritionists, physiotherapists, pharmacists, and 

perioperative physicians understand not only the individual recommendations but also the physiological rationale 

supporting each intervention. Hospitals investing in continuous education, multidisciplinary workshops, simulation 

activities, and protocol updates generally report greater compliance with ERAS pathways and more consistent 

improvements in patient outcomes (Ljungqvist et al., 2021). 

Variable adherence to standardized protocols also emerged as an important challenge. Even when institutions formally 

adopt ERAS guidelines, incomplete execution of protocol elements frequently reduces their overall effectiveness. In 

several studies, selective application of isolated interventions produced smaller improvements than comprehensive 

implementation of the entire perioperative pathway. This finding reinforces that ERAS should be viewed as an 

integrated care model rather than as a series of independent clinical practices (Irani et al., 2023). 

Resistance to organizational change remains another significant obstacle, particularly in healthcare environments 

where conventional perioperative practices have been maintained for many years. Transitioning from traditional 

management to standardized evidence-based pathways often requires modifications in institutional culture, 

interdisciplinary communication, and clinical decision-making. Resistance may arise from concerns regarding patient 

safety, unfamiliarity with updated recommendations, or reluctance to modify long-established routines. Continuous 

auditing, leadership engagement, and demonstration of measurable clinical benefits have proven effective in 

facilitating successful implementation and long-term sustainability (Gustafsson et al., 2019). 

The figure also highlights the importance of multidisciplinary coordination. ERAS protocols depend on effective 

collaboration among all professionals involved in perioperative care, requiring synchronized clinical pathways and 

clear communication throughout every stage of the patient’s surgical journey. Institutions with well-established 

multidisciplinary teams consistently report higher protocol adherence, lower complication rates, shorter hospital stays, 

and greater patient satisfaction than centers where communication remains fragmented (Thiele et al., 2015). 

Within Latin America, many healthcare institutions have progressively adapted international ERAS recommendations 

according to local infrastructure and available resources. Published experiences demonstrate that meaningful 

improvements in perioperative outcomes can be achieved despite economic limitations when standardized protocols, 

professional education, institutional leadership, and multidisciplinary collaboration are prioritized. These findings 

suggest that successful ERAS implementation depends more on organizational commitment and coordinated clinical 

practice than on the availability of highly specialized technology alone (Powers et al., 2024; Myles & Mythen, 2023). 

 

DISCUSIÓN 

Enhanced Recovery After Surgery (ERAS) has evolved from an innovative perioperative concept into an 

internationally recognized standard for optimizing surgical care. The findings synthesized in this review demonstrate 

that ERAS protocols consistently improve postoperative recovery by integrating evidence-based interventions 

throughout the preoperative, intraoperative, and postoperative phases of patient management. Rather than relying on a 

single intervention, the effectiveness of ERAS results from the synergistic interaction of multiple coordinated strategies 

designed to attenuate the physiological stress response to surgery while preserving normal organ function. This 

comprehensive approach explains why ERAS has become one of the most successful quality improvement initiatives 

in modern perioperative medicine (Ljungqvist et al., 2017). 



 100 
 

The reduction in postoperative complications observed across the reviewed studies is consistent with previous 

international evidence indicating that multidisciplinary perioperative pathways significantly improve patient safety. 

The lower incidence of pulmonary complications, surgical site infections, postoperative ileus, venous 

thromboembolism, and other adverse events appears to result from the combined implementation of nutritional 

optimization, minimally invasive surgical techniques, multimodal analgesia, individualized fluid therapy, and early 

postoperative mobilization. These findings support the concept proposed by Kehlet that minimizing surgical stress 

through coordinated perioperative interventions can substantially accelerate recovery without compromising surgical 

outcomes (Kehlet, 1997; Kehlet & Wilmore, 2008). 

Hospital length of stay also emerged as one of the most consistently improved outcomes associated with ERAS 

implementation. Importantly, shorter hospitalization should not be interpreted simply as earlier discharge but rather as 

a consequence of faster physiological recovery, improved pain control, earlier restoration of gastrointestinal function, 

and enhanced patient autonomy. The reviewed evidence demonstrates that hospitals implementing standardized ERAS 

pathways can safely reduce inpatient stay while maintaining low readmission rates, suggesting that earlier discharge 

reflects improved clinical recovery rather than premature hospital release (Gustafsson et al., 2019; Irani et al., 2023). 

Another important observation derived from this review is the close relationship between protocol adherence and 

clinical outcomes. Institutions achieving higher compliance with ERAS recommendations consistently report superior 

postoperative results compared with those implementing only selected protocol components. This finding reinforces 

that ERAS functions as an integrated perioperative pathway in which each intervention contributes to the cumulative 

reduction of surgical stress. Consequently, incomplete adherence may diminish the overall effectiveness of the program 

despite successful implementation of individual measures (Thiele et al., 2015). 

The multidisciplinary nature of ERAS represents another major strength identified throughout the reviewed literature. 

Surgeons, anesthesiologists, perioperative physicians, nurses, nutritionists, physiotherapists, pharmacists, and 

rehabilitation specialists all contribute essential elements to patient recovery. Effective communication, standardized 

clinical pathways, and continuous quality monitoring allow these professionals to function as a coordinated team rather 

than as isolated disciplines. Such collaboration reduces unnecessary variation in clinical practice while promoting more 

predictable and reproducible patient outcomes (Powers et al., 2024). 

Despite the substantial benefits demonstrated by ERAS, the review also highlights persistent challenges affecting its 

implementation. Limited institutional resources, insufficient professional training, organizational resistance to change, 

and variable adherence continue to restrict widespread adoption, particularly in low- and middle-income countries. 

Nevertheless, experiences reported from several Latin American centers demonstrate that meaningful improvements 

in perioperative outcomes can be achieved through progressive implementation of standardized protocols, 

multidisciplinary education, and institutional commitment, even when technological resources are limited. These 

observations emphasize that successful ERAS implementation depends largely on organizational culture and 

coordinated teamwork rather than exclusively on financial investment. 

The incorporation of digital technologies is expected to further strengthen ERAS in the coming years. Artificial 

intelligence, predictive analytics, electronic clinical pathways, wearable monitoring devices, and telemedicine have 

the potential to individualize perioperative care, improve protocol adherence, facilitate early identification of 

postoperative complications, and support personalized recovery strategies. These technological advances are likely to 

complement rather than replace the established principles of ERAS, contributing to the evolution of precision 

perioperative medicine (Myles & Mythen, 2023). 

Although the present review provides a comprehensive overview of current ERAS evidence, several limitations should 

be acknowledged. Differences in study design, patient populations, surgical specialties, institutional resources, 

outcome definitions, and protocol composition introduce heterogeneity across the available literature. Additionally, 

the continuous evolution of ERAS recommendations requires periodic updating as new evidence emerges. Future 

investigations should focus on long-term functional recovery, patient-reported outcomes, cost-effectiveness in diverse 

healthcare systems, implementation strategies in resource-limited environments, and the integration of digital health 

technologies into standardized perioperative pathways. 
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CONCLUSIÓN 

Enhanced Recovery After Surgery (ERAS) has fundamentally transformed contemporary perioperative medicine by 

replacing traditional surgical care with a standardized, multidisciplinary, and evidence-based approach focused on 

optimizing patient recovery. The scientific evidence analyzed throughout this review demonstrates that the coordinated 

implementation of ERAS protocols effectively attenuates the physiological stress response to surgery, preserves organ 

function, reduces postoperative complications, shortens hospital length of stay, accelerates functional recovery, and 

improves the overall quality of surgical care across a broad range of specialties. 

The effectiveness of ERAS is not attributable to a single intervention but rather to the integration of complementary 

perioperative strategies applied before, during, and after surgery. Patient education, nutritional optimization, 

prehabilitation, minimally invasive surgical techniques, multimodal anesthesia, individualized fluid management, 

opioid-sparing analgesia, early mobilization, and early oral nutrition collectively contribute to improving postoperative 

outcomes while promoting safer and more efficient healthcare delivery. The multidisciplinary collaboration among 

surgeons, anesthesiologists, nurses, nutritionists, physiotherapists, pharmacists, and other healthcare professionals 

remains one of the fundamental pillars supporting successful protocol implementation. 

This review also demonstrates that high adherence to ERAS recommendations is consistently associated with superior 

clinical outcomes. Institutions that implement standardized perioperative pathways with continuous monitoring and 

quality improvement achieve greater reductions in morbidity, improved patient satisfaction, decreased healthcare costs, 

and more efficient utilization of hospital resources. These findings emphasize that successful implementation depends 

not only on scientific evidence but also on organizational commitment, professional education, multidisciplinary 

communication, and institutional support. 

Although important challenges remain, particularly regarding resource availability, staff training, and protocol 

adherence in low- and middle-income countries, the international experience reviewed indicates that ERAS principles 

can be successfully adapted to diverse healthcare systems, including those in Latin America. Progressive 

implementation of evidence-based perioperative pathways has demonstrated meaningful improvements in surgical 

outcomes even within resource-constrained environments, highlighting the flexibility and global applicability of the 

ERAS model. 

Future advances in perioperative medicine are expected to strengthen ERAS through the incorporation of artificial 

intelligence, predictive analytics, wearable monitoring technologies, telemedicine, and personalized perioperative care. 

These innovations have the potential to improve risk stratification, optimize clinical decision-making, enhance protocol 

adherence, and further individualize recovery strategies while preserving the core principles that have established 

ERAS as the current standard of evidence-based perioperative management. 

In conclusion, Enhanced Recovery After Surgery represents one of the most significant advances in modern surgical 

care. Its multidisciplinary philosophy, strong scientific foundation, and demonstrated ability to improve both patient 

outcomes and healthcare efficiency support its continued expansion across surgical specialties worldwide. Ongoing 

research, continuous protocol refinement, and broader international implementation will remain essential for 

maximizing the benefits of ERAS and advancing the future of perioperative medicine. 
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