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ABSTRACT 

Enhanced Recovery Protocols (ERPs) are increasingly being hailed as innovative techniques in contemporary surgical 

practice designed to reduce postoperative complications and improve recovery. This work examines the applicability and 

impact of ERPS in general surgery, focusing on Key Outcomes of post-operative complications and patient recovery statistics. 

A literature review was conducted to comprehensively review the role of ERPs in the reduction of surgical site infections 

(SSIs), the improvement of cardiopulmonary outcomes, and other risks including thromboembolism and ileus. The study also 

evaluates patient recovery metrics such as length of hospital stay, patient satisfaction, quality of life, and readmission rates, 

and demonstrates that ERPs may contribute to improved quality of surgical care as a whole. Results show that ERPs 

significantly decrease postoperative complications and lead to shorter hospitalization time, enabling patient-centered care. 

Despite these challenges, barriers like institutional, resource limitations, and patient-specific factors are hindering the 

widespread adoption.  

The study aims to deal with these challenges by calling for global standardization, protocol creation with this in mind, and a 

better educated and trained healthcare team. Future directions include leveraging emerging technologies to enhance and apply 

these technologies in convergent research to achieve better ERP outcomes. The bottom line of this study is the significance 

of ERPs in improving general surgery practices, and the need to facilitate the spread of their use to other countries to enhance 

surgical outcomes and improve patients' recovery process. 
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1. INTRODUCTION 

1.1 Background and Context 

ERPs are a shift in thinking in surgical care where, by 

concentrating on the patient in the period around the 

operation and harmonizing care processes; we are 

attempting to get better results. These multidisciplinary 

protocols aim to use the best practices to minimize 

physical stress caused by the surgery, minimize 

complication rates, and shorten recovery time [1]. In 

colorectal surgery, ERPs were first implemented because 

of the advantages of enhancing surgical care and patient 

outcomes; since then, they have been integrated into 

general surgery and other fields. 

ERPs are grounded on preoperative patient teaching, early 

ambulation, the use of mixed pain management strategies, 

and the reduction of periods of preoperative fasting to 

allow for physiological equilibrium. Some of the previous 

practices such as prolonged fasting, and the extensive use 

of drains and tubes have been reviewed and in some 

instances modernized by clinical practices [2]. ERPs aim 

to improve patient-centered outcomes and decrease 

healthcare costs by addressing key factors in recovery: the 

principles of nutrition support, promotion of physical 

mobility, the control of acute postoperative pain, and the 

reduction of the surgical stress response. Since a large 

number of surgeries have complications like surgical site 

infections (SSIs), ileus, and thromboembolism which 

significantly affect the recovery period, general surgery is 

well suited for ERP implementation. These are some of the 

challenges to the quality of care that call for urgency in 

this integration [3]. The use of ERPs in general surgery is 

variable in healthcare settings internationally. However, 

the wide application is hampered by various barriers such 

as institutional setting, lack of resources, and patient-

related factors including co-morbidities and non-

adherence. Such battles call for recipe criteria, enhanced 

education of the healthcare provider so that, he/she will 

effectively enhance the patient’s care, and patient-specific 

strategies as a result of patient variability. 

 

1.2 Objective of the Review 

• Evaluate ERP Impact: Evaluate ERPs with regards to 

postoperative outcome indicators where general 

surgery patients moved more quickly through the 

postoperative course with fewer complications, for 

example, SSIs, cardiopulmonary risk, 

thromboembolism, ileus, and improved recovery and 

satisfaction. 

• Identify Challenges and Strategies: Examine 

challenges to ERP implementation and suggest 

specific ways that will improve their usage and 

success. 

• Promote ERP Adoption: Strengthen its positive 

aspects, call for a more methodical approach to its 

adoption, increase the application of ERPs in 

operations, and enhance its use on the international 

level to enhance the outcomes of operations and 

shorten patients’ recovery time. 

 

1.3 Scope and Methodology 

In this review, we use a literature-based approach to assess 

the role of ERPs in general surgery. Studies that have been 

published between 2005 and 2023 which concern the 

implementation and outcomes of ERPs in general surgical 

procedures are included in the scope. Through their 

relevance, methodological rigor, and contribution to 

understanding ERP efficacy and challenges, sources were 

selected. We searched the databases PubMed, Cochrane 

Library, and Scopus using keywords, such as "enhanced 

recovery protocols," "general surgery," "postoperative 

complications," and "patient recovery." A study was 

considered to be included if it reported quantitative or 

qualitative outcomes related to ERPs in general surgery. 

Studies with insufficient data, not specific to general 

surgery, and reviews without original research were 

exclusion criteria [5]. The methodology consists of a 

thematic analysis of collected literature to identify trends, 

benefits, and barriers to ERP adoption. Data synthesis 

focuses on key areas: Postoperative complications 

reduced, recovery metrics improved, and strategies to 

overcome implementation challenges. Variability in ERP 

applications across regions and institutions is also taken 

into account in the analysis, based on diverse healthcare 

settings. The review encompasses a balanced interdiction 

of randomized controlled trials (RCTs), observational 

trials, and meta-analyses. The established frameworks for 

evaluating the evidence are, for example, the Grading of 

Recommendations, Assessment, Development, and 

Evaluation (GRADE) system. With this approach, the 

findings are robust, evidence-based based, and applicable 

to general surgery. The review also looks into innovative 

approaches and emerging technologies that may improve 

ERP outcomes. This includes digital health tools to 

monitor patient recovery, precision medicine to customize 

the protocol, and telemedicine access to postoperative care 

[6]. The review integrates these advancements to provide 

a forward-looking perspective on ERP implementation. 

Enhanced Recovery Protocols (ERPs) include 

preoperative, intraoperative, and postoperative strategies 

including patient education, carbohydrate loading, 

infection prevention, early mobilization, multimodal 

anesthesia, and goal-directed fluid therapy, as shown in 

Figure 1, which optimize surgical outcomes. 
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Figure 1: Key Components of Enhanced Recovery Protocols (ERPs) [42] 

 

2. ENHANCED RECOVERY PROTOCOLS (ERPs) 

2.1 Definition and Key Components 

ERPs are structured multidisciplinary care pathways 

designed to result in quicker recovery and better surgical 

outcomes. By combining evidence-based practices across 

the preoperative, intraoperative, and postoperative phases, 

they reduce the physiological stress of surgery and 

promote faster rehabilitation [7]. 

 

Preoperative Elements: 

Comprehensive patient education is advocated before the 

operation, and rehabilitation strategies as well as 

optimization of comorbidities are used during this phase. 

We educate patients about surgical procedures, and what 

to expect after surgery and recovery. Carbohydrate loading 

and avoiding prolonged fasting are emphasized for 

nutritional optimization, to reduce insulin resistance. 

Patients were informed of respiratory exercises, 

strengthening routines, and psychological preparation, 

which constitute prehabilitation [8]. 

 

Intraoperative Elements: 

The goal of intraoperative strategies is to minimize 

surgical stress and maintain physiological homeostasis. 

They also include minimally invasive techniques, 

normothermia maintenance, judicious fluid therapy, and 

opioid-sparing analgesia. Regional anesthesia, including 

epidurals and nerve blocks, decreases systemic opioid use 

and therefore side effects including nausea and ileus [9]. 

Inherent to the components are strict adherence to aseptic 

techniques and surgical site infection prevention 

measures. 

 

Postoperative Elements: 

Early mobilization, pain control, and resumption of oral 

nutrition form the postoperative elements. Ambulation is 

encouraged within 24 hours post-surgery to prevent 

thromboembolism and to promote gut motility. 

Resumption of oral feeding within hours supports 

gastrointestinal recovery and reduces the risk of ileus and 

multimodal analgesia continues to limit opioid use. These 

protocols are adhered to by regular monitoring and patient 

feedback which results in better outcomes. 

 

2.2 Historical Development 

In the late 1990s, Professor Henrik Kehlet introduced the 

concept of 'fast-track surgery' to minimize the 

postoperative recovery period without compromising 

safety [10], and ERPs emerged. Initial protocols have been 

applied to colorectal surgeries, which have shown large 

reductions in hospital stays and complication rates. The 

results of these early successes led to wider adoption 

amongst many different surgical specialties. 

The evolution of ERPs was because of improvements in 

surgical techniques, anesthesia, and perioperative care. 

Laparoscopic approaches and enhanced anesthetic agents 

were further embodied in the process of minimal surgical 

trauma and rapid recovery [11]. The ERAS Society 

developed standardized guidelines over the years, thus 

allowing a consistent application and performing 

comparative studies across institutions. While these 

advancements were made, early adoption of these 

technologies was met with skepticism because of fears of 

patient safety, a potential lack of adherence, and extant 

resource demands. Evidence of their benefits has begun to 

accumulate, leading to increasing acceptance and 

refinement of ERPs around the globe. 

 

2.3.3 Current Adoption in General Surgery 

ERPs are now recognized as the gold standard for 

perioperative care in general surgery in contemporary 

practice. Procedures such as colorectal resections, hernia 
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repairs, and bariatric, and hepatobiliary operations all fall 

within their list of applications. The adoption of these 

procedures varies in different regions of the world based 

on institutional resources, the familiarity of the surgeons, 

and healthcare policies. 

 

Key Trends in Utilization: 

1. Colorectal Surgery: There are results from colorectal 

procedures that have significantly improved patient 

outcomes such as reduced length of hospital stays and 

reduced rates of surgical site infections (SSIs). 

2. Hernia Repairs: Expedited discharge and lower 

postoperative pain scores are demonstrated in day-case 

surgeries for hernia repairs under ERP guidelines. 

3. Bariatric and Hepatobiliary Surgery: ERPs improve 

weight loss outcomes and reduce the complications of 

thromboembolism in bariatric procedures. Better pain 

management and shorter recovery times make 

hepatobiliary surgeries better. 

 

Regional Variations: 

ERP implementation is widespread in developed countries 

with strong healthcare systems but is yet to be adopted in 

resource-limited settings. Widespread application is 

hindered by inadequate training, lack of standardized 

protocols, and logistical constraints. Proposed initiatives 

include educational programs and self-developed tailored 

ERP guidelines incorporating local healthcare context. 

 

Impact on Healthcare Delivery: 

ERPs have also helped to shift the focus of surgical care 

from a procedure-focused model to a patient-focused 

model. As such, this fits in with broader trends in value-

based healthcare towards cost-effectiveness, patient 

satisfaction, and quality outcomes. According to the 

studies, Initial ERP implementation costs include training 

and infrastructure, but in the long run, costs of overall 

healthcare are reduced [12]. Table 1 describes important 

aspects of ERPs according to the preoperative, 

intraoperative, and postoperative periods. These include 

patient education, minimal invasive procedures and early 

mobility highlighting their therapeutic importance to 

enhance other functions, length of stay, and complications. 

 

Table 1: Key Components of Enhanced Recovery Protocols (ERPs) 

Phase Component Description Examples Expected Outcome References 

Preoperative Patient 

Education 

Informing patients 

about procedures 

and recovery 

Counseling 

sessions 

Reduced anxiety [6] 

 
Nutritional 

Optimization 

Reducing insulin 

resistance 

Carbohydrate 

loading 

Improved energy 

balance 

[15] 

 
Prehabilitation Strengthening 

routines before 

surgery 

Respiratory 

exercises 

Improved surgical 

readiness 

[21] 

 
Psychological 

Preparation 

Reducing 

emotional stress 

Meditation 

programs 

Lower pre-op stress 

levels 

[15] 

Intraoperative Minimally 

Invasive 

Techniques 

Reducing tissue 

trauma 

Laparoscopic 

surgery 

Faster recovery [9] 

 
Goal-Directed 

Fluid Therapy 

Maintaining 

homeostasis 

Controlled IV 

fluids 

Fewer 

complications 

[21] 

 
Opioid-Sparing 

Analgesia 

Avoiding opioid 

overuse 

Regional 

anesthesia 

Fewer side effects [15] 

Postoperative Early 

Mobilization 

Encouraging 

movement within 

24 hours 

Walking or 

sitting up 

Reduced 

thromboembolism 

risk 

[16] 

 
Multimodal 

Analgesia 

Pain management 

with fewer opioids 

Regional 

anesthesia 

Fewer side effects [15] 

 
Early Nutrition Promoting gut 

recovery 

Oral feeding 

within hours 

Reduced risk of 

ileus 

[35] 

 

3. THE IMPORTANCE OF ERPs IN 

POSTOPERATIVE COMPLICATIONS 

3.1 Reducing Surgical Site Infections (SSIs) 

Surgical site infections continue to be major challenges of 

modern-day postoperative care, increasing overall hospital 

stay, increasing healthcare costs as well as morbidity in 

patients. Several strategies to reduce the incidence of SSIs 

are integrated into ERPs. Before surgery, immune function 

can be increased and patient preparedness for surgery can 

be optimized by means such as carbohydrate loading, 

antimicrobial prophylaxis, and avoidance of prolonged 

fasting [13]. 

 

3.2 Cardiopulmonary Outcomes Influence 

Postoperative morbidity and mortality are mainly 

contributed by cardiopulmonary complications such as 

pneumonia, respiratory failure, and cardiac events. ERPs 

deal with these problems by using multimodal 

interventions that minimize stress response and enhance 

speedy recovery. Preoperative patient education, smoking 

cessation programs, and the optimization of comorbid 
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conditions such as chronic obstructive pulmonary disease 

(COPD) or cardiovascular disease, are important 

strategies [14]. Preventing fluid overload and pulmonary 

complications is central to using intraoperative 

techniques, including avoiding excessive intravenous fluid 

administration and using goal-directed fluid therapy. 

Additionally, modern anesthetic practice in ERPs utilizes 

short-acting agents and regional anesthetics that reduce 

hemodynamic fluctuations and minimize the risk of 

cardiac or pulmonary events [15].  

 

3.3 Other Postoperative Risks 

In addition to addressing some of the other postoperative 

risks, such as thromboembolism, ileus, and wound 

dehiscence, Enhanced Recovery Protocols are also 

fundamental. Deep vein thrombosis (DVT) and 

pulmonary embolism are among the leading preventable 

causes of postoperative morbidity, and thromboembolic 

events. These risks are reflected in ERPs through 

evidence-based measures such as pharmacologic 

thromboprophylaxis, the use of sequential compression 

devices, and early ambulation [16]. Delayed 

gastrointestinal motility, or postoperative ileus, prolongs 

hospital stays and prolongs patient discomfort. 

Interventions through reduced opioid use, which decreases 

bowel dysfunction, and early initiation of oral feeding, 

which promotes gut motility, effectively prevent ileus with 

ERPs. A meta-analysis of ERP outcomes in abdominal 

surgery found a 25% reduction in ileus rates providing 

additional evidence for the potential use of these protocols 

to improve measures of gastrointestinal recovery [17]. 

In Figure 2, we show how Enhanced Recovery Protocols 

(ERPs) reduce postoperative complications. It focuses on 

preoperative, intraoperative, and postoperative strategies 

to reduce the risks of SSIs, thromboembolism, and ileus, 

and to improve cardiopulmonary outcomes and recovery.  

 

 
Figure 2: Enhanced Recovery Protocols: Addressing Postoperative Complications 

 

4. PATIENT RECOVERY METRICS 

4.1 Length of Hospital Stay 

Secondly, ERPs are one of the most significant benefits as 

a clear reduction in hospital stay length (LOS) is 

associated with them. Several studies have shown that 

ERPs decrease the physiological and psychological stress 

of surgery by using evidence-based practices. They 

involve maintaining fasting periods as short as possible, 

improving pain management, and advancing early 

mobilization and feeding [18]. As an example, a 

multicentre study of colorectal surgery patients found that 

ERPs decreased the average LOS from 7.4 days to 4.5 

days, without an increased rate of complications, as 

compared to conventional protocols. This was ascribed to 

preoperative counseling, standardized anesthesia 

protocols, and early mobilization strategies. Also, 

evidence from orthopedic surgery has shown that ERPs 

can decrease LOS by 30–40% while maintaining or even 

improving patient outcomes [19]. 

Early mobilization is a cornerstone of ERPs and is critical 

to reducing LOS. It reduces the chance of postoperative 

complications, like thromboembolism, and improves 

gastrointestinal motility, allowing for earlier discharge. 

ERPs focus on educating patients, as well as sharing 

decision-making, putting their patients more in charge of 

their recovery, thus, resulting in shortened hospital stays. 

The reductions in LOS are promising, but there are some 

challenges. The use of ERPs in some patient populations 

may be limited by factors including preexisting 

comorbidities, age, and surgical complexity that inhibit the 

complete realization of ERP benefits. The data strongly 

favors ERPs as a way to reduce hospital days without 

compromising safety and quality. 
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4.2 Quality of Life and Patient Satisfaction 

Increasingly patient satisfaction and quality of life (QoL) 

are recognized as important metrics for assessing surgical 

care. These metrics are enhanced by ERPs which take a 

holistic and patient-centered approach [20]. Pain 

management is a critical construct within ERPs and this 

affects patient satisfaction. Multimodal analgesia, which 

decreases opioid use and related side effects (nausea, 

sedation, constipation) is emphasized by ERPs. A 

systematic review of the use of ERP protocols 

demonstrated that patients who underwent ERP 

procedures achieved higher satisfaction scores, mainly 

because of effective pain control and quicker functional 

recovery. 

ERPs also reduce the psychological burden of surgery and 

therefore improve QoL. Counseling preoperatively lessens 

anxiety by setting realistic expectations and early 

mobilization helps to move toward a sense of normalcy 

and less feeling of dependency [21]. ERPs facilitate early 

resumption of dietary intake and bowel function, which 

promotes patient perception of quality of recovery [22]. 

ERPs also promote continuity of care as well as 

communication and hence influence patient satisfaction. 

Follow-up post-discharge is also integrated into ERP 

models to make sure the patients feel supported and hence 

are satisfied. Clinically, studies have shown that patients 

in ERP programs are more likely to recommend their 

surgical providers and report overall satisfaction with their 

care experience than traditional protocols [23]. There are 

still issues with variations in the expectation of patients 

and their health literacy to influence satisfaction and QoL 

outcomes. To overcome these issues, it is important to 

tailor ERP components to fit the needs of the individual 

patient, and to give adequate preoperative education. 

 

4.3 Readmission Rates 

Perioperative care effectiveness is critically measured by 

hospital readmission rates. ERPs are designed to improve 

the recovery process, reduce complications, and reduce 

readmissions after a procedure. Consistent studies show 

that patients managed under ERP protocols have lower 

readmission rates. An example of this is a meta-analysis of 

over 20,000 surgical patients finding a 25% reduction in 

30-day readmission rates among those in an ERP setting 

as opposed to traditional care. This reduction is due to 

several factors, all of which improve pain management, 

early identification of complications, and structured 

discharge planning. 

ERPs’ proactive approach to reducing readmissions is also 

very important. Standardized postoperative care in 

combination with early mobilization dramatically lowers 

the risk of in-hospital complications such as deep vein 

thrombosis, infections, and ileus, known causes of 

readmission [24]. Table 2 gives a detailed description of 

how ERPs improve key recovery metrics (including length 

of hospital stay, patient satisfaction, quality of life (QoL), 

readmission rates, functional recovery, and psychological 

recovery). Each row ties together a specific ERP 

intervention with a measurable strategy (e.g. physical 

therapy sessions, structured discharge plans) and examples 

and documented improvements (e.g. reduced length of 

stay or improved patient comfort). This highlights the 

extensive yet multi-sectoral roles of ERPs in enhancing 

physical and emotional healing following surgery. 

 

Table 2: Patient Recovery Metrics Improved by Enhanced Recovery Protocols (ERPs) 

Metric ERP 

Intervention 

Specific 

Strategies 

Examples Improvement 

Observed 

References 

Length of Hospital 

Stay 

Early 

Mobilization 

Walking within 

24 hours post-

surgery 

Physical 

therapy 

sessions 

30–40% 

reduction in LOS 

[16] 

 
Multimodal 

Analgesia 

Avoiding opioid-

related side 

effects 

Regional 

anesthesia 

Faster recovery [15] 

Patient 

Satisfaction 

Patient 

Education 

Pre-surgical 

counseling 

Informational 

booklets 

Higher 

satisfaction 

scores 

[6] 

 
Multimodal Pain 

Management 

Improved pain 

control 

Non-opioid 

medications 

Fewer 

complaints of 

pain 

[15] 

Quality of Life 

(QoL) 

Psychological 

Preparation 

Preoperative 

anxiety reduction 

Counseling 

sessions 

Enhanced 

emotional well-

being 

[15] 

 
Early Nutrition Gut recovery 

support 

Oral feeding 

initiation 

Increased patient 

comfort 

[35] 

Readmission 

Rates 

Structured 

Discharge Plan 

Follow-up visits 

scheduled 

Post-op 

telemedicine 

25% reduction in 

readmissions 

[35] 

 
Early 

Complication 

Detection 

Proactive 

monitoring 

Wearable 

health devices 

Fewer unplanned 

readmissions 

[15] 

Functional 

Recovery 

Prehabilitation Physical 

strengthening 

exercises 

Respiratory 

muscle training 

Quicker return to 

normal activity 

[21] 
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Psychological 

Recovery 

Patient-Centered 

Protocols 

Involvement in 

care decisions 

Shared 

decision-

making 

Improved mental 

health outcomes 

[15] 

 

5. CHALLENGES FOR IMPLEMENTATION  

5.1 Institutional and Systemic Challenges 

Lack of institutional resources and systemic support is one 

of the most important barriers to ERP implementation. 

ERPs are extremely costly to implement, with very high 

infrastructure costs, including advanced medical 

equipment, electronic health records to track compliance, 

and dedicated multidisciplinary teams. However, many 

healthcare institutions, especially in low-resource settings, 

are financially constrained and unable to adopt these 

protocols [25, 26]. Moreover, there is no standard protocol 

across institutions, thus ERP adoption varies across 

institutions, limiting their effectiveness and scalability 

[27]. 

Another important aspect are training of healthcare 

professionals. The successful implementation of ERP 

requires the collaboration of surgeons, anesthesiologists, 

nurses, and other allied health professionals. Inadequate 

training is known to contribute to variations in practice 

that can negate the benefits of ERPs [28, 29]. In addition, 

there is resistance to change in the healthcare system in 

general and in particular to the introduction of new 

practices, as old practices of surgical routines are practiced 

by doctors [30]. The role of institutional policies in ERP 

adoption cannot be overlooked. ERPs are being 

discouraged by policies that privilege short-term cost 

savings over long-term benefits. For instance, the fear of 

high training and resource acquisition costs may be 

considered a barrier to uptake, although ERPs are known 

to decrease overt healthcare costs by decreasing hospital 

stays and hospital-generated complications [31] 

 

5.2 Patient-Specific Barriers 

Many patient-specific factors affect ERP implementation 

success. Variability in patient compliance is one of the 

main barriers. Preoperative and postoperative ERPs 

require input from patients in various ways during their 

experience, such as adherence to dietary guidelines, 

physical activity, and post-discharge instructions. Patient 

compliance is affected by many factors including low 

health literacy, cultural differences, and socioeconomic 

status [32]. For example, if patients do not understand 

fully the benefits of ERPs they are therefore less likely to 

follow through with certain protocols, thus reducing their 

effectiveness. Challenges also exist with individual health 

factors. Standard ERPs need to be modified for 

complicated comorbidities and advanced age of the 

patients. For example, elderly patients with reduced 

mobility may have difficulty in early mobilization, an 

important aspect of ERPs [33]. Likewise, patients with 

pre-existing conditions may encounter complications that 

require deviation from standard protocols, complicating 

ERP implementation [34]. 

 

5.3 Anticipating Future Surgical Practices Adapted 

ERP 

Initially developed for colorectal surgery, ERPs have been 

applied to a range of other types of general surgery, but 

this brings with it unique challenges. The requirement of 

customizing ERP components is due to different surgical 

practices having different requirements. For example, the 

nutritional and mobilization requirements of patients 

having bariatric surgery are vastly different from those of 

patients undergoing hernia repair. Such variations may not 

be adequately addressed by standardized protocols and 

thus may result in suboptimal outcomes [35]. ERPs must 

be adapted for different surgical practices, and the 

interventions must be tailored to different patient 

populations [36]. 

Surgical teams need to be flexible in the way they 

introduce ERPs. With new evidence and innovations 

occurring more and more in medical knowledge and 

technology, ERP study guidelines should be updated more 

regularly. As a result, the integration of telemedicine with 

wearable devices into ERPs has shown the potential to 

enhance postoperative monitoring and patient 

participation [37]. 

 

6. FUTURE RESEARCH AND SUGGESTIONS 

6.1 Research and Innovation Development 

Improvement of ERP effectiveness can only be achieved 

by incorporating new methods and technologies in the 

surgical procedure. The most recent studies show the 

importance of the so-called individualized medicine, 

which is based on the genetic and biochemical information 

about the patient and his or her clinical history. 

Personalizing ERPs for patients improves their outcomes 

and reduces adverse effects [38]. 

AI and ML are transforming the way predictive analytics 

is done in the surgery field. It can also predict patient 

status, and resource utilization and recommend changes in 

the care plan based on real-time information. Wearable 

health monitoring gadgets, for example, shrewd watches 

and biosensors, enable continuous observation of vital 

indications, development, and different recovery level 

metrics. These innovations assist in the detection of the 

onset of complications such as surgical site infections 

(SSIs) or thromboembolism [39]. 

 

6.2. Internationalization of Protocols 

The non-standard approach to ERP implementation in 

healthcare organizations is the most critical factor 

hindering the spread of the system. Global standardization 

is important to achieve equal opportunities to receive 

quality surgical care. Such measures demand the growth 

of standard protocols that would contain the best practices 

and would take into account the variations in the 

healthcare services available in different regions. There is 

a need for a standard approach that involves the surgeon, 

anesthesiologist, nurse, and physical therapist. They 

should include preoperative, intraoperative, and 

postoperative care aspects of the pathway so that they can 

be implemented uniformly across various surgical 
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disciplines. For example, preoperative carbohydrate 

loading, a major part of ERP, should be well described and 

flexible for use across different ethnic and dietary 

practices worldwide. The WHO and other International 

Surgical Societies, for example, have a crucial role in the 

promotion of ERP standardization. They can act as a hub 

that can support the provision of knowledge-sharing 

platforms, organize forums, and release guidelines for the 

best practices [40]. 

 

6.3 Education and Training 

The accomplishment of ERPs is greatly influenced by the 

capability and coordination of the healthcare teams. It 

would be impossible for the professionals to understand 

the measures of implementing these protocols without 

undergoing education and training sessions. It is therefore 

important that training curricula include both the 

theoretical and the practical aspects. The topics covered 

are the concepts of ERP design, research findings, and 

current developments in surgical services. Simulation and 

workshops give participants a practical experience of the 

application of ERP elements like early mobility and 

effective pain management [41]. Multidisciplinary 

simulation training promotes collaboration between the 

surgical teams in the process. These meetings guarantee 

that all participants, including surgeons and nursing 

personnel, are on the same page regarding and practicing 

ERP elements. Anesthesiologists are important in 

intraoperative care by minimizing fluid overload and 

maintaining hemodynamic stability to name a few things. 

Their engagement in training activities increases 

compliance with the protocol and the results. Continuous 

professional development is also important as well. 

Healthcare providers are updated on emerging research 

and technological advancements through regular 

seminars, webinars, refresher courses, and the latest news, 

cases, and conversations. Mixing ERP education into the 

medical school and residency curriculum strives to teach 

these habits early in professional development. 

 

7. CONCLUSION 

Enhanced Recovery Protocols (ERPs) are proven 

groundbreaking innovations in surgical care that have a 

major impact on the improvement of postoperative 

outcomes in general surgery. Integrating evidence-based 

practices across preoperative, intraoperative, and 

postoperative phases, ERPs dramatically decrease 

postoperative complications including surgical site 

infections (SSIs), cardiopulmonary complications, 

thromboembolism, and ileus. Notable recovery metrics 

improvements such as shorter hospital stays, better patient 

satisfaction, better quality of life, and fewer readmission 

rates occur with these reductions. ERPs are 

multidisciplinary and thus turn the paradigm of surgical 

care to be patient-centered and outcome-oriented, 

highlighting as they do the potential for transformation in 

modern healthcare. ERPs represent one of the most 

important ways to speed recovery while preserving or 

enhancing safety and quality. ERPs reduce surgical stress 

and utilize multimodal analgesia, early mobilization, 

carbohydrate loading, and goal-directed fluid therapy, to 

comprehensively meet the physiological and 

psychological needs of surgical patients. In addition to 

speeding rehabilitation, these strategies decrease the 

length of hospital stay and complement reductions in the 

costs of postoperative complications to the healthcare 

system. Although the integration of ERPs in general 

surgery practice has shown their ability to improve 

resource efficiency and patient care quality, consistent 

with broader goals of value-based healthcare, their 

widespread implementation has been a challenge. Barriers 

to adopting them from an institutional perspective are 

resource constraints, lack of standardized protocols, and 

failure to train the healthcare professionals adequately.  

ERP's future is on innovation and adaptability. New health 

technologies, including ERP, telemedicine, wearable 

health devices, and artificial intelligence, provide 

possibilities for optimizing ERP outcomes, for instance, 

real-time monitoring, predictive analysis, and 

personalized care. With these technologies integrated into 

ERP frameworks, healthcare providers will be able to meet 

individual patient needs effectively, as they also optimize 

resource utilization. Further, a culture for continuous and 

professional development through education and training 

programs is essential to provide surgical teams with the 

competencies and knowledge essential to put ERPs in 

place. The adoption of ERPs worldwide will be driven by 

global standardization of ERPs supported by organizations 

like the World Health Organization (WHO), and 

international surgical societies. Overcoming barriers to 

implementation and supporting the universal adoption of 

ERPs can be achieved through collaborative initiatives to 

share best practices, develop context-sensitive protocols, 

and supply education and training resources. ERPs 

represent an innovative paradigm regarding surgical care, 

one that provides a comprehensive strategy to improve 

surgical outcomes and … The adoption of these practices 

in general surgery practice is critical to moving healthcare 

quality forward, reducing complications, and delivering 

cost-effective, patient-centered care. As ERP protocols are 

further refined, new technologies integrated, and global 

standards implemented, ERPs can now offer an 

opportunity to revolutionize surgical care globally, 

offering better outcomes and improved quality of life for 

patients. 

 

REFERENCES 

1. Agarwal, P., Frid, I., Singer, J., Zalatimo, O., 

Schirmer, C. M., Kimmell, K. T., & Agarwal, N. 

(2021). Neurosurgery perception of Enhanced 

Recovery After Surgery (ERAS) protocols. Journal 

of clinical neuroscience: official journal of the 

Neurosurgical Society of Australasia, 92, 110–114. 

https://doi.org/10.1016/j.jocn.2021.07.044 

2. Agnoletti, V., Bonilauri, S., De Pietri, L., Ferrara, D., 

Lanaia, A., Pipia, N., Seligardi, M., Padovani, E., & 

Corso, R. M. (2020). Implementation of an Enhanced 

Recovery Program After Bariatric Surgery: clinical 

and cost-effectiveness analysis. Acta clinica 

Croatica, 59(2), 227–232. 

https://doi.org/10.20471/acc.2020.59.02.05 

3. Ahmad, H., Shehdio, W., Tanoli, O., Deckelbaum, 

D., & Pasha, T. (2023). Knowledge, Implementation, 

and Perception of Enhanced Recovery After Surgery 

https://doi.org/10.1016/j.jocn.2021.07.044
https://doi.org/10.20471/acc.2020.59.02.05


Implementation Of Enhanced Recovery Protocols In General Surgery: A Study On Postoperative Complications Rates And 

Patient Recovery 

 

4903                                                Afr. J. Biomed. Res. Vol. 27, No.4s (November) 2024                      Dr Saumya Srivastava et al. 

Amongst Surgeons in Pakistan: A Survey 

Analysis. Cureus, 15(9), e46030. 

https://doi.org/10.7759/cureus.46030 

4. Alassiri, A., AlTayeb, A., Alqahtani, H., Alyahya, L., 

AlKhashan, R., Almutairi, W., Alshawa, M., Al-

Nassar, S., Habib, Z., & AlShanafey, S. (2023). 

Implementation of Enhanced Recovery After 

Surgery Protocols for gastrostomy tube insertion in 

patients younger than 14 years of age: a retrospective 

cohort study. Annals of Saudi medicine, 43(4), 227–

235. https://doi.org/10.5144/0256-4947.2023.227 

5. Bateman, R. M., Sharpe, M. D., Jagger, J. E., Ellis, 

C. G., Solé-Violán, J., López-Rodríguez, M., 

Herrera-Ramos, E., Ruíz-Hernández, J., Borderías, 

L., Horcajada, J., González-Quevedo, N., Rajas, O., 

Briones, M., Rodríguez de Castro, F., Rodríguez 

Gallego, C., Esen, F., Orhun, G., Ergin Ozcan, P., 

Senturk, E., Ugur Yilmaz, C., … Prandi, E. (2016). 

36th International Symposium on Intensive Care and 

Emergency Medicine : Brussels, Belgium. 15-18 

March 2016. Critical care (London, 

England), 20(Suppl 2), 94. 

https://doi.org/10.1186/s13054-016-1208-6 

6. Brodersen, F., Wagner, J., Uzunoglu, F. G., & 

Petersen-Ewert, C. (2023). Impact of Preoperative 

Patient Education on Postoperative Recovery in 

Abdominal Surgery: A Systematic Review. World 

journal of surgery, 47(4), 937–947. 

https://doi.org/10.1007/s00268-022-06884-4 

7. Burcharth, J., Abdulhady, L., Danker, J., Ekeloef, S., 

Jørgensen, T., Lauridsen, H., Lunen, T. B., Lyngesen, 

M., Puggaard, I., Mathiesen, O., & Gögenur, I. 

(2021). Implementation of a multidisciplinary 

perioperative protocol in major emergency 

abdominal surgery. European journal of trauma and 

emergency surgery : official publication of the 

European Trauma Society, 47(2), 467–477. 

https://doi.org/10.1007/s00068-019-01238-7 

8. Campoy L. (2022). Development of Enhanced 

Recovery After Surgery (ERAS) protocols in 

veterinary medicine through a one-health approach: 

the role of anesthesia and locoregional 

techniques. Journal of the American Veterinary 

Medical Association, 260(14), 1751–1759. 

https://doi.org/10.2460/javma.22.08.0354 

9. Cavallaro, P., & Bordeianou, L. (2019). 

Implementation of an ERAS Pathway in Colorectal 

Surgery. Clinics in colon and rectal surgery, 32(2), 

102–108. https://doi.org/10.1055/s-0038-1676474 

10. Chorath, K., Hobday, S., Suresh, N. V., Go, B., 

Moreira, A., & Rajasekaran, K. (2022). Enhanced 

recovery after surgery protocols for outpatient 

operations in otolaryngology: Review of 

literature. World journal of otorhinolaryngology - 

head and neck surgery, 8(2), 96–106. 

https://doi.org/10.1002/wjo2.58 

11. Di Martino, A., Brunello, M., Pederiva, D., Schilardi, 

F., Rossomando, V., Cataldi, P., D'Agostino, C., 

Genco, R., & Faldini, C. (2023). Fast Track Protocols 

and Early Rehabilitation after Surgery in Total Hip 

Arthroplasty: A Narrative Review. Clinics and 

practice, 13(3), 569–582. 

https://doi.org/10.3390/clinpract13030052 

12. Díaz-Vico, T., Cheng, Y. L., Bowers, S. P., Arasi, L. 

C., Chadha, R. M., & Elli, E. F. (2022). Outcomes of 

Enhanced Recovery After Surgery Protocols Versus 

Conventional Management in Patients Undergoing 

Bariatric Surgery. Journal of laparoendoscopic & 

advanced surgical techniques. Part A, 32(2), 176–

182. https://doi.org/10.1089/lap.2020.0783 

13. Feldheiser, A., Aziz, O., Baldini, G., Cox, B. P., 

Fearon, K. C., Feldman, L. S., Gan, T. J., Kennedy, 

R. H., Ljungqvist, O., Lobo, D. N., Miller, T., 

Radtke, F. F., Ruiz Garces, T., Schricker, T., Scott, M. 

J., Thacker, J. K., Ytrebø, L. M., & Carli, F. (2016). 

Enhanced Recovery After Surgery (ERAS) for 

gastrointestinal surgery, part 2: consensus statement 

for anaesthesia practice. Acta anaesthesiologica 

Scandinavica, 60(3), 289–334. 

https://doi.org/10.1111/aas.12651 

14. Foulon, A., Alfonsi, P., Slim, K., Bourdel, N., Fauvet, 

R., Villefranque, V., Canlorbe, G., Simonet, T., 

Azaïs, H., & Philippe, H. J. (2022). To what extent is 

enhanced recovery in surgery used in French 

obstetrics and gynecology departments?. Journal of 

gynecology obstetrics and human 

reproduction, 51(5), 102374. 

https://doi.org/10.1016/j.jogoh.2022.102374 

15. Gan, T. J., Belani, K. G., Bergese, S., Chung, F., 

Diemunsch, P., Habib, A. S., Jin, Z., Kovac, A. L., 

Meyer, T. A., Urman, R. D., Apfel, C. C., Ayad, S., 

Beagley, L., Candiotti, K., Englesakis, M., Hedrick, 

T. L., Kranke, P., Lee, S., Lipman, D., Minkowitz, H. 

S., … Philip, B. K. (2020). Fourth Consensus 

Guidelines for the Management of Postoperative 

Nausea and Vomiting. Anesthesia and 

analgesia, 131(2), 411–448. 

https://doi.org/10.1213/ANE.0000000000004833 

16. Hu, Y., McArthur, A., & Yu, Z. (2019). Early 

postoperative mobilization in patients undergoing 

abdominal surgery: a best practice implementation 

project. JBI database of systematic reviews and 

implementation reports, 17(12), 2591–2611. 

https://doi.org/10.11124/JBISRIR-D-19-00063 

17. Jolly, S., Paliwal, S., Gadepalli, A., Chaudhary, S., 

Bhagat, H., & Avitsian, R. (2024). Designing 

Enhanced Recovery After Surgery Protocols in 

Neurosurgery: A Contemporary Narrative 

Review. Journal of neurosurgical 

anesthesiology, 36(3), 201–210. 

https://doi.org/10.1097/ANA.0000000000000946 

18. Kisialeuski, M., Pędziwiatr, M., Matłok, M., Major, 

P., Migaczewski, M., Kołodziej, D., Zub-

Pokrowiecka, A., Pisarska, M., Budzyński, P., & 

Budzyński, A. (2015). Enhanced recovery after 

colorectal surgery in elderly 

patients. Wideochirurgia i inne techniki 

maloinwazyjne = Videosurgery and other 

miniinvasive techniques, 10(1), 30–36. 

https://doi.org/10.5114/wiitm.2015.48697 

19. Kuemmerli, C., Tschuor, C., Kasai, M., Alseidi, A. 

A., Balzano, G., Bouwense, S., Braga, M., Coolsen, 

M., Daniel, S. K., Dervenis, C., Falconi, M., Hwang, 

https://doi.org/10.7759/cureus.46030
https://doi.org/10.5144/0256-4947.2023.227
https://doi.org/10.1186/s13054-016-1208-6
https://doi.org/10.1007/s00268-022-06884-4
https://doi.org/10.1007/s00068-019-01238-7
https://doi.org/10.2460/javma.22.08.0354
https://doi.org/10.1055/s-0038-1676474
https://doi.org/10.1002/wjo2.58
https://doi.org/10.3390/clinpract13030052
https://doi.org/10.1089/lap.2020.0783
https://doi.org/10.1111/aas.12651
https://doi.org/10.1016/j.jogoh.2022.102374
https://doi.org/10.1213/ANE.0000000000004833
https://doi.org/10.11124/JBISRIR-D-19-00063
https://doi.org/10.1097/ANA.0000000000000946
https://doi.org/10.5114/wiitm.2015.48697


Implementation Of Enhanced Recovery Protocols In General Surgery: A Study On Postoperative Complications Rates And 

Patient Recovery 

 

4904                                                Afr. J. Biomed. Res. Vol. 27, No.4s (November) 2024                      Dr Saumya Srivastava et al. 

D. W., Kagedan, D. J., Kim, S. C., Lavu, H., Liang, 

T., Nussbaum, D., Partelli, S., Passeri, M. J., 

Pecorelli, N., … Abu Hilal, M. (2022). Impact of 

enhanced recovery protocols after 

pancreatoduodenectomy: meta-analysis. The British 

journal of surgery, 109(3), 256–266. 

https://doi.org/10.1093/bjs/znab436 

20. Lindenmuth, D. M., Chase, K., Cheyne, C., 

Wyrobek, J., Bjelic, M., Ayers, B., Barrus, B., 

Vanvoorhis, T., Mckinley, E., Falvey, J., Barney, B., 

Fingerut, L., Sitler, B., Kumar, N., Akwaa, F., Paic, 

F., Vidula, H., Alexis, J. D., & Gosev, I. (2021). 

Enhanced Recovery After Surgery in Patients 

Implanted with Left Ventricular Assist 

Device. Journal of cardiac failure, 27(11), 1195–

1202. https://doi.org/10.1016/j.cardfail.2021.05.006 

21. Ljungqvist, O., de Boer, H. D., Balfour, A., Fawcett, 

W. J., Lobo, D. N., Nelson, G., Scott, M. J., 

Wainwright, T. W., & Demartines, N. (2021). 

Opportunities and Challenges for the Next Phase of 

Enhanced Recovery After Surgery: A Review. JAMA 

surgery, 156(8), 775–784. 

https://doi.org/10.1001/jamasurg.2021.0586 

22. Martynov, I., Scholz, S., Perger, L., & Lacher, M. 

(2023). Implementation of Enhanced Recovery 

Protocols After Minimally Invasive Surgery in 

Children: A Multinational Survey Study Among 

International Pediatric Endosurgery Group and 

European Paediatric Surgeons' Association 

Members. Journal of laparoendoscopic & advanced 

surgical techniques. Part A, 33(5), 503–511. 

https://doi.org/10.1089/lap.2022.0537 

23. Mendoza-Vélez, M. L. Á., Cárdenas-Lailson, L. E., 

Barlandas-Quintana, E., & Zubillaga-Mares, A. 

(2022). Use of enhanced recovery after surgery 

protocol in laparoscopic cholecystectomy in patients 

with symptomatic cholelithiasis. Uso de protocolo de 

recuperación acelarada después de cirugía en 

colecistectomía laparoscópica para pacientes con 

colelitiasis sintomática. Cirugia y cirujanos, 90(S2), 

50–55. https://doi.org/10.24875/CIRU.21000489 

24. Mithany, R. H., Daniel, N., Shahid, M. H., Aslam, S., 

Abdelmaseeh, M., Gerges, F., Gill, M. U., Abdallah, 

S. B., Hannan, A., Saeed, M. T., Manasseh, M., & 

Mohamed, M. S. (2023). Revolutionizing Surgical 

Care: The Power of Enhanced Recovery After 

Surgery (ERAS). Cureus, 15(11), e48795. 

https://doi.org/10.7759/cureus.48795 

25. Obayemi, A., Jr, & Tatum, S. A. (2022). Enhanced 

Recovery after Surgery (ERAS) protocols in 

craniomaxillofacial surgery: an evidence-based 

review. Current opinion in otolaryngology & head 

and neck surgery, 30(4), 265–269. 

https://doi.org/10.1097/MOO.0000000000000813 

26. Pagano, E., Pellegrino, L., Robella, M., Castiglione, 

A., Brunetti, F., Giacometti, L., Rolfo, M., Rizzo, A., 

Palmisano, S., Meineri, M., Bachini, I., Morino, M., 

Allaix, M. E., Mellano, A., Massucco, P., Bellomo, 

P., Polastri, R., Ciccone, G., Borghi, F., & ERAS-

colorectal Piemonte group (2024). Implementation 

of an enhanced recovery after surgery protocol for 

colorectal cancer in a regional hospital network 

supported by audit and feedback: a stepped wedge, 

cluster randomised trial. BMJ quality & 

safety, 33(6), 363–374. 

https://doi.org/10.1136/bmjqs-2023-016594 

27. Pandraklakis, A., Haidopoulos, D., Lappas, T., 

Stamatakis, E., Oikonomou, M. D., Valsamidis, D., 

Rodolakis, A., & Thomakos, N. (2023). Enhanced 

Recovery After Surgery Protocols in Obese 

Gynecological Oncology Patients: A Single-Center 

Experience. Cureus, 15(6), e40453. 

https://doi.org/10.7759/cureus.40453 

28. Pearson, K. L., & Hall, N. J. (2017). What is the role 

of enhanced recovery after surgery in children? A 

scoping review. Pediatric surgery 

international, 33(1), 43–51. 

https://doi.org/10.1007/s00383-016-3986-y 

29. Pędziwiatr, M., Mavrikis, J., Witowski, J., Adamos, 

A., Major, P., Nowakowski, M., & Budzyński, A. 

(2018). Current status of enhanced recovery after 

surgery (ERAS) protocol in gastrointestinal 

surgery. Medical oncology (Northwood, London, 

England), 35(6), 95. https://doi.org/10.1007/s12032-

018-1153-0 

30. Rafeeqi, T., & Pearson, E. G. (2021). Enhanced 

recovery after surgery in children. Translational 

gastroenterology and hepatology, 6, 46. 

https://doi.org/10.21037/tgh-20-188 

31. Ruiz-Tovar, J., Muñoz, J. L., Royo, P., Duran, M., 

Redondo, E., Ramirez, J. M., & Grupo Español de 

Rehabilitación Multimodal (GERM) (2018). 

Implementation of the Spanish ERAS program in 

bariatric surgery. Minimally invasive therapy & 

allied technologies : MITAT : official journal of the 

Society for Minimally Invasive Therapy, 27(6), 365–

372. 

https://doi.org/10.1080/13645706.2018.1446988 

32. Sameer, M., Muthu, S., & Vijayakumar, P. C. (2023). 

Enhanced Recovery After Surgery (ERAS) Protocol 

in Geriatric Hip Fractures: An Observational 

Study. Cureus, 15(7), e42073. 

https://doi.org/10.7759/cureus.42073 

33. Sánchez-Urdazpal González, L., Salido Fernández, 

S., Alday Muñoz, E., Gómez Martín-Tesorero, L., & 

Molina Baena, B. (2015). Implantación de un 

programa ERAS en cirugía hepática 

[Implementation of an ERAS program in liver 

surgery]. Nutricion hospitalaria, 31 Suppl 5, 16–29. 

https://doi.org/10.3305/nh.2015.31.sup5.9128 

34. Senturk, J. C., Kristo, G., Gold, J., Bleday, R., & 

Whang, E. (2017). The Development of Enhanced 

Recovery After Surgery Across Surgical 

Specialties. Journal of laparoendoscopic & 

advanced surgical techniques. Part A, 27(9), 863–

870. https://doi.org/10.1089/lap.2017.0317 

35. Slim, N., Teng, W. H., Shakweh, E., Sylvester, H. C., 

Awad, M., Schembri, R., Hermena, S., Chowdhary, 

M., Oodit, R., & Francis, N. K. (2023). Enhanced 

recovery programme after colorectal surgery in high-

income and low-middle income countries: a 

systematic review and meta-analysis. International 

journal of surgery (London, England), 109(11), 

https://doi.org/10.1093/bjs/znab436
https://doi.org/10.1016/j.cardfail.2021.05.006
https://doi.org/10.1001/jamasurg.2021.0586
https://doi.org/10.1089/lap.2022.0537
https://doi.org/10.24875/CIRU.21000489
https://doi.org/10.7759/cureus.48795
https://doi.org/10.1097/MOO.0000000000000813
https://doi.org/10.1136/bmjqs-2023-016594
https://doi.org/10.7759/cureus.40453
https://doi.org/10.1007/s00383-016-3986-y
https://doi.org/10.1007/s12032-018-1153-0
https://doi.org/10.1007/s12032-018-1153-0
https://doi.org/10.21037/tgh-20-188
https://doi.org/10.1080/13645706.2018.1446988
https://doi.org/10.7759/cureus.42073
https://doi.org/10.3305/nh.2015.31.sup5.9128
https://doi.org/10.1089/lap.2017.0317


Implementation Of Enhanced Recovery Protocols In General Surgery: A Study On Postoperative Complications Rates And 

Patient Recovery 

 

4905                                                Afr. J. Biomed. Res. Vol. 27, No.4s (November) 2024                      Dr Saumya Srivastava et al. 

3609–3616. 

https://doi.org/10.1097/JS9.0000000000000644 

36. Studniarek, A., Borsuk, D. J., Marecik, S. J., Park, J. 

J., & Kochar, K. (2021). Enhanced Recovery After 

Surgery Protocols. Does Frailty Play a Role?. The 

American surgeon, 87(7), 1054–1061. 

https://doi.org/10.1177/0003134820956357 

37. Sulejmani, P., Lunt, L., Mazur, M., Coogan, A., 

Steuer, A., O'Donoghue, C., & Madrigrano, A. 

(2023). Enhanced Recovery After Surgery and 

Postoperative Nausea and Length of Stay in 

Mastectomy Patients With Reconstruction. The 

Journal of surgical research, 289, 158–163. 

https://doi.org/10.1016/j.jss.2023.02.003 

38. Szerlip, M., Tabachnick, D., Hamandi, M., Caras, L., 

Lanfear, A. T., Squiers, J. J., Harrington, K., Potluri, 

S. P., DiMaio, J. M., Wooley, J., Pollock, B., 

Schaffer, J. M., Brinkman, W. T., Brown, D. L., & 

Mack, M. J. (2020). Safe implementation of 

enhanced recovery after surgery protocol in 

transfemoral transcatheter aortic valve 

replacement. Proceedings (Baylor University. 

Medical Center), 34(1), 5–10. 

https://doi.org/10.1080/08998280.2020.1810198 

39. Uchino, H., Nguyen-Powanda, P., Tokuno, J., 

Kouyoumdjian, A., Fiore, J. F., Jr, & Grushka, J. 

(2023). Enhanced recovery protocols in trauma and 

emergency abdominal surgery: a scoping 

review. European journal of trauma and emergency 

surgery : official publication of the European 

Trauma Society, 49(6), 2401–2412. 

https://doi.org/10.1007/s00068-023-02337-2 

40. Xiong, J., Szatmary, P., Huang, W., de la Iglesia-

Garcia, D., Nunes, Q. M., Xia, Q., Hu, W., Sutton, 

R., Liu, X., & Raraty, M. G. (2016). Enhanced 

Recovery After Surgery Program in Patients 

Undergoing Pancreaticoduodenectomy: A PRISMA-

Compliant Systematic Review and Meta-

Analysis. Medicine, 95(18), e3497. 

https://doi.org/10.1097/MD.0000000000003497 

41. Zacha, S., Szwed, A., Miegoń, J., Skonieczna-

Żydecka, K., Andrzejewska, A., Modrzejewska, E., 

Horecki, M., Jarosz, K., & Biernawska, J. (2023). 

Novel Interdisciplinary Enhanced Recovery after 

Surgery Protocol Implementation in Paediatric 

Orthopaedics. Journal of personalized 

medicine, 13(9), 1417. 

https://doi.org/10.3390/jpm13091417 

42. Panza, J., Prescott, L., Sorabella, L., Dumas, S., 

Helou, C., & Adam, R. (2020). Compliance and 

outcomes after implementation of an enhanced 

recovery surgical protocol in older women 

undergoing pelvic reconstructive surgery. Journal of 

Perioperative Practice. 

https://doi.org/10.1177/1750458920907885 

 

 

https://doi.org/10.1097/JS9.0000000000000644
https://doi.org/10.1177/0003134820956357
https://doi.org/10.1016/j.jss.2023.02.003
https://doi.org/10.1080/08998280.2020.1810198
https://doi.org/10.1007/s00068-023-02337-2
https://doi.org/10.1097/MD.0000000000003497
https://doi.org/10.3390/jpm13091417

