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Abstract—Enhanced Recovery After Surgery (ERAS) has become a paradigm shifting, evidence based
approach to perioperative care, with the goal of helping to mitigate surgical stress, increase functional
recovery, and improve clinical outcome in surgical specialties. ERAS pathways have been initially
applied to colorectal surgery but are currently also used in standard gastrointestinal, bariatric,
thoracic, spine, and minimally invasive surgery. This narrative review summarizes existing evidence
about the clinical efficacy of the ERAS, focusing on the multidisciplinary integration, patient-centered
outcome measures, psychosocial factors of recovery, workforce, and performance analytics of use of
data. The review analyzes the domains of outcomes, the complications, length of stay, pain
management, functional recovery, and efficiency of the system, based on the literature related to the
field of surgery, anesthetic, public health, and digital health. Two level of analytic tables describe
aggregated patient-level and system-level patient effects of ERAS implementation. These results
indicate that ERAS is a powerful, scalable, and results-oriented framework of current surgical care,
with core issues surrounding equity and implementation fidelity, and data integration.

Index Terms—Enhanced Recovery After Surgery, ERAS effectiveness, perioperative pathways,
patient-centered outcomes, healthcare analytics, surgical quality improvement

I Introduction

The surgical care continues to be one of the significant findings as far as morbidity, healthcare-use,
and cost of the system are concerned. The use of conventional perioperative practices (which include
long periods of not eating, the use of opioid-based analgesia, delayed mobilization and a lack of
coordination of care) has been linked to adverse postoperative events and slow recovery. Enhanced
Recovery After Surgery (ERAS) was created to address these shortcomings and to optimize
perioperative physiology and best practice standardization (Melnyk et al., 2011; Ljungqvist et al.,
2017). The pillar to strengthen ERAS is that the surgical outcomes depend on the way the operation
is conducted and on the metabolic control of the perioperative period, pain control, nutrition,
mobilization, and the involvement of the patient. Initial reports in colorectal surgery showed that
multidisciplinary perioperative pathways could have a substantial impact in the decreased morbidity
and length of stay without raising readmission and mortality (Lassen et al., 2009; Eskicioglu et al.,
2009). Later randomized trials, meta-analyses, and consensus guidelines established the efficacy of
ERAS in gastrointestinal surgery (Pedziwiatr et al., 2018; Gustafsson et al., 2019), bariatric surgery
(Thorell et al., 2016), thoracic surgery (Batchelor et al., 2019), spine surgery (Dietz et al., 2019;
Wainwright et al., 2016) and in minimally invasive procedures. More recently, ERAS has been
redefined in the context of the value-based health care and patient-centered care paradigms, where
outcomes of the intervention that are meaningful to the patient (like pain, functional recovery, and
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quality of life) are the focus (Feldman et al., 2015). Meanwhile, scholarly studies on the subject of
health research indicate that recovery patterns are influenced by psychosocial stressors, existing
health disparities, work relationships, and social support systems (Ashifa, 2019; Ashifa, 2022;
Zahoor et al., 2025). These observations suggest that it is necessary to examine the effectiveness of
ERAS not only in terms of surgical outcomes.

Conceptual Rationality of ERAS and Pathophysiological Rationality of ERAS

ERAS protocols are aimed at reducing surgical stress response, which is endocrine activation,
insulin resistance, inflammation, and catabolism (Scott et al., 2015). The main components are
preoperative counseling, the prevention of prolonged fasting, loading the patient with carbohydrates,
minimal invasive surgery, multimodal opioid-sparing analgesia, the intake of enteral nutrition, and
its early administration (Feldheiser et al., 2016; Ljungqvist et al., 2020). ERAS is based on
pathophysiological optimization. ERAS pathways increase gastrointestinal recovery, conserve
muscle function, and decrease postoperative fatigue by maintaining metabolic homeostasis and
decreasing the inflammatory burden (Scott et al., 2015; Kehlet, 2015). Notably, the compliance with
the elements of ERAS has been indicated to be directly proportionate to better outcomes by
highlighting the significance of protocol adherence over individual interventions (Gustafsson et al.,
2019).
Figure 1 ERS Pathway Integration
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ERAS framework is a systemic perioperative process and not a single surgery process. The stage
starts with preoperative optimization that is done by educating the patients, preparing them
nutritionally, and stabilising their metabolism. In the intraoperative phase, attenuation of surgical
stress response is being applied by implementation of minimally invasive techniques, goal-directed
fluid therapy and opioid-sparing multimodal analgesia. Early mobilisation, early enteral nutrition
and continuous monitoring are postoperative interventions that help in prompt physiological and
functional recovery. This combined process shows that better results are not caused by an individual
intervention but through the accrual of following the protocols throughout the perioperative
timeframe. The interdisciplinary communication between surgeons, anesthesiologists, nurses,
physiotherapists, and patients transforms the surgical care into a recovery-centred model instead of a
procedure-centred one. As a result, ERAS increases recovery kinetics, complication decrease,
hospital stay, and patient-reported outcomes, which justifies its use as a scalable value-based
healthcare intervention.

Clinical Effectiveness in the Surgical Specialties
Gastrointestinal and Colorectal Surgery

Colorectal surgery provides the best evidence base on the application of ERAS. Randomized trials
and meta-analyses also reveal a decline in postoperative complications, ileus, and hospital length of
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stay do exist when the ERAS protocols are implemented (Eskicioglu et al., 2009; Teeuwen et al.,
2010). New international guidelines support ERAS as the standard of care in the perioperative
during elective colorectal surgery (Gustafsson et al., 2019).

Bariatric, Thoracic and Spine Surgery

ERAS pathways in bariatric surgery have been linked with earlier discharge and pain management,
decreased length of stay with no augmented morbidity (Thorell et al., 2016). The guidelines on
thoracic surgery also report positive effects on the pulmonary outcome and functional recovery
(Batchelor et al., 2019). One of the emerging fields of application of ERAS is spine surgery.
Systematic reviews indicate that ERAS decreases the use of opioids, increases ambulation, and
reduces hospitalization even in complicated spinal surgeries (Dietz et al., 2019; Wainwright et al.,
2016). ERAS is also viable in technically advanced applications as novel applications in minimally
invasive spinal endoscopy confirm (Zhang et al., 2025).

Patient-Centered Outcomes and Psychosocial Dimensions

Although the length of stay and complications were used in the traditional ERAS assessments,
modern systems are based on patient-reported outcomes. The aspect of pain control, functional
independence, and psychological well-being is becoming known as one of the key signs of recovery
success (Feldman et al., 2015). Psychosocial studies indicate that mental health literacy, chronic
stress, occupational strain, and social vulnerability have a great impact on postoperative recovery
(Ashifa, 2020; Ranganathan et al., 2024; Elkin et al., 2025). Research on the elderly population,
women in high-stress jobs, and socially disadvantaged populations has shown that recovery is
determined by the wider determinants of health (Ashifa, 2021; Ashifa and Ramya, 2019). ERAS
plans combining education, expectation management and rehabilitation are more compatible with
these multidimensional recovery needs (Vettriselvan et al., 2026).

High-Level Analytics of ERAS Outcomes
Table 1. Aggregated Patient-Level Outcome Trends Following ERAS Implementation

Outcome Metric Conventional ERAS Observed Trend
Care Pathways

Mean hospital length of stay 7-9 days 4-5 days 1 35-45%

Overall postoperative | 25-35% 15-20% 1 ~40%

complications

Opioid consumption High Reduced 1 30-50%

Time to first mobilization 3648 h 12-24 h Earlier recovery

Patient satisfaction Moderate High Consistent

improvement

Source synthesis: Melnyk et al. (2011); Pedziwiatr et al. (2018); Dietz et al. (2019); Zhang et al.
(2025).

Workforce, Organizational, and System-Level Impact

ERAS success cannot be achieved without multidisciplinary teamwork and culture. The use of
coordinated care pathways also avoids variability, cognitive burden, and workflow inefficiencies,
posing safer practice environments (Ljungqvist et al., 2020). According to workforce research,
protocol compliance and patient involvement can be negatively affected by occupational stress,
burnout, and lack of work-life integration (Gayathri et al., 2025a; Gayathri et al., 2025b). Strategies
in human resources such as training, role clarity and psychological safety are thus part and parcel of
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long term ERAS success. System-level studies reveal ERAS adoption enhances bed occupancy,
decreases the number of readmissions, and decreases the episode-of-care expense, which meets the
objective of value-based healthcare (Feldman et al., 2015; Mithany et al., 2023).

Table 2. System-Level Performance Effects of ERAS Programs

Performance Domain Impact of ERAS
Bed occupancy and throughput | Improved

Cost per surgical episode Reduced
Readmission rates Decreased
Workflow standardization Enhanced
Quality benchmarking Strengthened

Digital Health, Precision Medicine, and Future Directions

The concept of digital transformation becomes more and more incorporated in ERAS
implementation. Electronic health records facilitate the real-time monitoring of compliance, and
machine learning and artificial intelligence allow risk stratification and perioperative planning based
on individuals (Catherine et al., 2025; Devi et al., 2025; Shanthi et al., 2025). Patient-engagement
digital platforms increase the level of education, compliance, and detection of complications at an
early stage, strengthening patient-centered models of recovery (Swadhi et al., 2025).
Individualization of ERAS pathways will be enhanced by precision medicine modalities, which will
go together with rehabilitation technologies and adaptive motion planning (Venice et al., 2026).
Nevertheless, ethical reasoning, data management, and fair access are still one of the issues of
concern, especially in resource-limited environments (Vettriselvan and Anto, 2018; Pari-linked
public health perspectives).

Digital Health, Precision Medicine, and Future Directions

The concept of digital transformation becomes more and more incorporated in ERAS
implementation. Electronic health records facilitate the real-time monitoring of compliance, and
machine learning and artificial intelligence allow risk stratification and perioperative planning based
on individuals (Catherine et al., 2025; Devi et al., 2025; Shanthi et al., 2025). Patient-engagement
digital platforms increase the level of education, compliance, and detection of complications at an
early stage, strengthening patient-centered models of recovery (Swadhi et al.,, 2025).
Individualization of ERAS pathways will be enhanced by precision medicine modalities, which will
go together with rehabilitation technologies and adaptive motion planning (Venice et al., 2026).
Nevertheless, ethical reasoning, data management, and fair access are still one of the issues of
concern, especially in resource-limited environments (Vettriselvan and Anto, 2018; Pari-linked
public health perspectives).

Challenges, Equity, and Global Applicability

ERAS adoption is still not evenly distributed in spite of solid evidence. Some of the barriers are the
limitation of resources, resistance to change, and training inconsistency. The research of social
inequities, gendered risk factors of occupation, and underlying health inequalities in recovery are
highlighted in the works of the field of public health and have to be considered to realize the
equitable effects of ERAS (Ashifa, 2019; Vettriselvan et al., 2025). ERAS bundles adapted to local
context can be a pragmatic solution to low- and middle-income settings and may assist in a scalable
quality improvement with reasonable technological reliance.
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Conclusion

The Enhanced Recovery After Surgery is a well-developed evidence-based paradigm that redefined
perioperative nursing care in all fields of surgery. This is proven by its proven clinical outcome in
terms of constant advances in patient outcome, functional recovery, and health-system efficiency.
ERAS is in line with the modern priorities of patient-centered and value-based care due to the
incorporation of multidisciplinary coordination, psychosocial awareness, workforce sustainability,
and data-driven analytics. The further development of ERAS will rely on precision medicine,
computer integration, and fair application to guarantee the long-term influence of the world.
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