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Background: Enhanced Recovery After Surgery (ERAS) principles have gained widespread adoption in perioperative care to
optimize recovery and reduce complications. Total knee arthroplasty (TKA) patients benefit significantly from ERAS-guided
strategies, which minimize surgical stress and accelerate postoperative recovery. This study evaluates the application of perioperative
nursing care based on ERAS principles and its impact on TKA patients.

Methods: A retrospective analysis was conducted on prospectively maintained data of 312 patients who underwent TKA between
January 2023 and December 2023. Of these, 158 patients received perioperative nursing care based on ERAS principles, while 154
received standard nursing care. The ERAS-based perioperative nursing protocol included preoperative education, intraoperative fluid
optimization, postoperative pain management, and early mobilization strategies. Clinical data, including postoperative complications,
length of hospital stay, and patient satisfaction, were collected and compared between the two groups using statistical methods.
Results: Patients in the ERAS-based nursing group exhibited significantly better outcomes compared to the standard care group.
Postoperative complications, such as deep vein thrombosis and infections, were reduced (4.4% vs 11.7%, P<0.05), and the average
length of hospital stay was shorter (5.6 £ 1.8 days vs 8.3 + 2.4 days, P<0.001). Patient satisfaction scores were notably higher in the
ERAS group (94.3% vs 78.6%, P<0.001). Multivariate analysis identified perioperative nursing based on ERAS principles as an
independent factor for improved recovery.

Conclusion: Perioperative nursing care guided by ERAS principles significantly improves clinical outcomes in TKA patients,
reducing complications and hospital stay while enhancing patient satisfaction. This study supports the broader implementation of
ERAS protocols in perioperative nursing to optimize surgical care outcomes.

Keywords: enhanced recovery after surgery, perioperative nursing, total knee arthroplasty, patient outcomes, complication reduction,
carly mobilization, pain management, nursing protocols

Introduction
Total knee arthroplasty (TKA) is a widely performed surgical procedure that significantly improves the quality of life for
patients suffering from advanced knee osteoarthritis and other degenerative joint diseases.' > However, despite its
benefits, TKA is associated with substantial perioperative challenges, including postoperative pain, complications such
as infections or deep vein thrombosis, and prolonged recovery periods.*> Enhanced Recovery After Surgery (ERAS)
principles, initially developed for colorectal surgery, have been increasingly applied to orthopedic procedures, including
TKA, to address these challenges and improve patient outcomes.®’

ERAS principles encompass a comprehensive, multidisciplinary approach that integrates preoperative, intraoperative,
and postoperative strategies aimed at reducing surgical stress, optimizing recovery, and enhancing overall patient
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satisfaction.® Evidence from previous studies highlights the benefits of ERAS protocols. For instance, Kehlet and
Wilmore® identified the reduction of surgical stress and inflammation as central to ERAS success, particularly in
improving postoperative recovery trajectories. Similarly, Salamanna et al'® conducted a review which concluded that
ERAS protocols can improve recovery in orthopedic surgeries, reducing length of hospital stay (LOS) and readmission
rates. The successful application of ERAS relies heavily on effective perioperative nursing care, which is instrumental in
facilitating patient education, managing postoperative pain, and promoting early mobilization.'' Nurses play a pivotal
role in implementing ERAS protocols. According to Auyong et al'? perioperative nursing strategies that focus on
individualized care plans significantly enhance patient adherence to ERAS protocols, leading to better clinical outcomes.

In contrast, Ripollés-Melchor et al'?

pointed out that inconsistent nursing practices and lack of standardized protocols can
undermine the effectiveness of ERAS interventions, resulting in variable patient outcomes. ERAS is a multimodal
perioperative care pathway aimed at optimizing recovery and reducing postoperative complications. ERAS protocols
typically involve several key interventions, including preoperative education, intraoperative fluid management, post-
operative pain control using multimodal analgesia, early mobilization within 24 hours post-surgery, and nutritional
support to facilitate healing. The goal of ERAS is to minimize surgical stress, enhance recovery, and improve patient
outcomes by standardizing and optimizing perioperative care.

Our hypothesis is that the application of ERAS principles in patients undergoing total knee arthroplasty (TKA) will
lead to improved postoperative outcomes, including reduced hospital stay, lower complication rates, and enhanced patient
satisfaction compared to standard care. Despite the potential of ERAS to enhance patient outcomes, a notable gap
remains in standardized perioperative nursing protocols tailored specifically to TKA patients. Addressing this gap is
crucial to ensuring consistent and effective implementation of ERAS principles in clinical practice. This study aims to
evaluate the impact of perioperative nursing care based on ERAS principles on clinical outcomes in TKA patients. By
focusing on the integration of preoperative education, intraoperative support, and postoperative rehabilitation, this
research seeks to provide evidence-based insights into optimizing nursing protocols and improving patient care in TKA.

Materials and Methods

Patient Selection Study Design and Participants

This retrospective cohort study was designed to assess the impact of perioperative nursing care based on Enhanced
Recovery After Surgery (ERAS) principles on the outcomes of patients undergoing total knee arthroplasty (TKA). The
study included adult patients (18 years or older) who underwent TKA between January 2023 and December 2023.
Inclusion criteria were: (1) patients aged 18 years or older, (2) primary TKA performed due to degenerative joint
diseases, and (3) complete clinical data availability. Exclusion criteria included: (1) revision TKA procedures, (2)
significant comorbidities that could influence outcomes (eg, severe cardiovascular or renal diseases) that might compli-
cate the postoperative course and confound the analysis of perioperative nursing interventions, (3) patient refusal to
follow postoperative care protocols, (4) low educational levels or inability to comprehend the ERAS protocol. Patients
with controlled chronic conditions, such as hypertension and diabetes, were not excluded and participated in the ERAS
pathway under close medical supervision. The study was approved by the Ethics Committee of Dazhou Central Hospital
and conducted in accordance with the Declaration of Helsinki (Approval Number: 202305061354). Informed consent
was obtained from all participants. This study was conducted following the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines to ensure the completeness and transparency of reporting.

ERAS-Based Perioperative Nursing Interventions

Patients were admitted prior to the day of surgery to allow for thorough preoperative preparation, including patient
education, anesthesia evaluation, and optimization of perioperative care. Patients in the ERAS group received compre-
hensive perioperative nursing interventions aligned with Enhanced Recovery After Surgery (ERAS) principles.

Preoperative Education
Nursing staff conducted structured educational sessions twice a week for two weeks before surgery; Patients and their
families were provided with a detailed “TKA Recovery Guide”, covering preoperative preparation, pain management
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techniques, early mobilization importance, and potential complications; Sessions included interactive Q&A and hands-on
demonstrations, such as using walkers or crutches.

Intraoperative Fluid Optimization

Nurses collaborated with anesthesiologists to maintain intraoperative fluid balance; Advanced monitoring tools were used
to track patients’ fluid status, ensuring optimal hydration while avoiding fluid overload; Individualized protocols were
applied based on patient-specific factors, including body weight and comorbidities.

Postoperative Pain Management

A multimodal approach was implemented, combining regional anesthesia (eg, femoral nerve blocks), non-opioid
analgesics (eg, acetaminophen, NSAIDs), and patient-controlled analgesia (PCA) for breakthrough pain; Nurses closely
monitored pain levels using validated scales, such as the Visual Analog Scale (VAS), adjusting interventions as needed.
Postoperative pain levels were assessed using the VAS, which ranged from 0 (no pain) to 10 (worst pain imaginable).
Pain scores were recorded on postoperative Days 1 and 3. Quality of life was evaluated using the Short Form-36 (SF-36)
Health Survey, which consists of physical and mental component scores, and the EuroQol-5 Dimension (EQ-5D) index,
which measures general health status and recovery outcomes. Both assessments were conducted at the time of hospital
discharge and during follow-up.

Early Mobilization Strategies

Mobilization began within 24 hours post-surgery under nursing supervision; Nurses guided patients through light
exercises, such as ankle pumps, isometric quadriceps contractions, and assisted walking with aids; Physiotherapists
collaborated with nurses to develop individualized exercise plans to restore joint mobility and strength.

Nutritional Support
Postoperative nutrition was emphasized, with early oral intake encouraged to promote recovery; Nurses provided dietary
advice, including protein-rich and easily digestible meals, to support wound healing and energy restoration.

Proactive Monitoring and Complication Prevention

Nurses regularly assessed for signs of complications, including deep vein thrombosis (DVT), using ultrasound and
clinical observation; Preventive measures, such as compression stockings and anticoagulants, were administered accord-
ing to protocol.

Standard Care

Patients in the standard care group received conventional nursing interventions commonly practiced for TKA patients.

Basic Preoperative Preparation
Routine instructions were provided on the day before surgery, including fasting requirements and hygiene practices; No
additional educational materials or interactive sessions were offered.

Intraoperative Care
Standard fluid management was performed based on conventional clinical guidelines without individualized
optimization.

Postoperative Pain Management
Pain control relied primarily on opioid-based medications administered as needed; Minimal use of multimodal analgesia
strategies.

Postoperative Mobilization
Mobilization was initiated on postoperative day two or three, depending on the patient’s condition; Basic exercises were
demonstrated once daily without a structured or individualized plan.
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Nutritional Support
Postoperative dietary advice was limited to general recommendations, and oral intake was delayed until bowel function
returned.

Monitoring and Complication Management
Nurses monitored patients routinely but without proactive protocols for complication prevention; Compression stockings
were applied, but advanced assessments for DVT or other complications were not routinely performed.

Patient Satisfaction Score

Patient satisfaction was assessed using a validated questionnaire that measured aspects such as pain management, nursing
care, and overall recovery. Patients rated their satisfaction on a scale from 1 (very dissatisfied) to 5 (very satisfied). The
overall satisfaction score was calculated as the average of the individual responses. Satisfaction was categorized as
“satisfied” (>4) or “not satisfied” (<4) based on the average score.

Data Collection and Outcome Measures

Clinical data were retrospectively collected from electronic medical records and independently verified by two research-
ers to ensure accuracy. Primary outcomes included the length of hospital stay, postoperative complications (eg, infec-
tions, deep vein thrombosis), and patient satisfaction scores. Secondary outcomes focused on readmission rates and
recovery milestones, such as time to independent ambulation and the ability to perform activities of daily living (ADLs).

Physiological System Monitoring

Postoperative complications were categorized and analyzed across key physiological systems: Circulatory System:
Monitoring of blood pressure, heart rate, and any cardiovascular events; Urinary System: Evaluation of urine output,
renal function, and occurrence of urinary tract infections; Digestive System: Assessment of gastrointestinal complica-
tions, nutritional intake, and bowel function; Coagulation System: Analysis of thrombotic events, such as deep vein
thrombosis, and coagulation profiles.

Data Analysis

Descriptive statistics were utilized to summarize baseline characteristics and clinical outcomes. Continuous variables,
such as the duration of hospital stay, were analyzed using #-tests or non-parametric methods, while categorical variables,
such as complication rates, were compared using chi-square or Fisher’s exact tests. To analyze factors associated with
shorter hospital stays, a binary classification was applied, defining a short hospital stay as <5 days based on the median
hospital stay in the study population. The multivariable logistic regression model included the following variables:
ERAS-based care, presence of preoperative comorbidities, age (>65 years), BMI (>30 kg/m?), baseline pain score (VAS
>7), hypertension, diabetes, preoperative albumin levels (<40 g/L), smoking history, and history of previous knee
surgery. To avoid multicollinearity, early mobilization was excluded from the multivariable model, as it is an inherent
component of ERAS-based care. Multivariable regression analysis was performed to adjust for potential confounding
factors, including age, gender, and comorbidities. Statistical analyses were conducted using SPSS 25.0 (IBM, Armonk,
NY, USA), with a significance threshold of P<0.05. Data visualizations were created using R (version 4.0.5) and
GraphPad Prism (version 8.0).

Results
Baseline Information of TKA Patients with ERAS-Based Perioperative Nursing and
Standard Care

The inclusion and exclusion criteria are detailed in Figure 1. A total of 312 patients undergoing total knee arthroplasty
(TKA) were included, with 158 receiving ERAS-based perioperative nursing and 154 receiving standard care. Both
groups were comparable in terms of baseline characteristics, including gender distribution, age, body mass index (BMI),
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Patients undergoing total knee
arthroplasty between January
2023 and December 2023
(n=513)

v

Patients undergoing TKA (n=312)

The following patients were excluded from
the study
s [
2. Revision TKA procedures (n=108)
3:

4. Severe comorbidities, including

Age < 18 years (n=46)
ASA Class IV or higher (n=21)
advanced cardiovascular or renal

diseases (n=12)
Incomplete clinical data (n=14)

A 4

A

ERAS Group (n=158)

Standard Care
Group (n=154)

Figure | Inclusion and exclusion table for patients undergoing total knee arthroplasty.

temperature were also similar between the two groups (Table 1).

Table | Baseline Characteristics of TKA Patients

ERAS Group | Standard Care Group | P-value
(n=158) (n=154)

Gender 0.882

Male 75 (47.5%) 72 (46.8%)

Female 83 (52.5%) 82 (53.2%)
Age (years, Mean + SD) 674 +78 68.1 8.1 0.532
BMI (kg/m?, Mean * SD) 273 £ 4.1 27.7 £39 0.489
ASA Class 0.432

I 99 (62.5%) 90 (58.4%)

11l 59 (37.5%) 64 (41.6%)
Preoperative Joint Stiffness 82 (51.9%) 74 (48.1%) 0.512
Diabetes 36 (22.8%) 37 (24.0%) 0.781
Hypertension 72 (45.6%) 73 (47.4%) 0.734
Baseline Pain Score (VAS) 72+ 13 7.1 £ 12 0.653
Smoking History 29 (18.3%) 33 (21.1%) 0.541
Alcohol Use 17 (10.8%) 18 (11.6%) 0.845
Previous Knee Surgery 24 (15.2%) 21 (13.6%) 0.714
Chronic Kidney Disease 8 (5.1%) 10 (6.5%) 0.634
Preoperative Hemoglobin (g/dL) 125 £ 1.6 124 + 1.8 0.783
Preoperative Albumin (g/L) 423 +£35 418 +3.7 0317

(Continued)

pre-existing comorbidities (eg, diabetes, hypertension), and American Society of Anesthesiologists (ASA) physical status
classification (P > 0.05).

Notably, the ERAS group had a slightly higher proportion of patients with ASA Class I (62.5% vs 58.4%) and
preoperative joint stiffness (51.9% vs 48.1%) compared to the standard care group. However, these differences were not
statistically significant. The median values for systolic blood pressure, diastolic blood pressure, heart rate, and body
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Table | (Continued).

ERAS Group | Standard Care Group | P-value
(n=158) (n=154)

Preoperative Mobility

Fully Ambulatory 102 (64.6%) 96 (62.3%)

Assisted Walking 45 (28.4%) 45 (29.5%)

Non-Ambulatory Il (7.0%) 13 (8.2%)

Ejection Fraction (%) 587 +6.2 58.1 £ 6.5 0.451

Length of Preoperative Symptoms (months, Median) | 14 (10-24) 16 (12-26) 0.097

Note: The values in parentheses are percentages unless indicated otherwise.
Abbreviations: ASA Class, American Society of Anesthesiologists Physical Status Classification; BMI, Body Mass Index; ERAS,
Enhanced Recovery After Surgery; TKA, Total knee arthroplasty; VAS, Visual Analog Scale.

Univariate and Multivariate Analyses of Factors Associated with Shorter Hospital Stay
in TKA Patients

Logistic regression analyses were performed to identify significant predictors. In the univariate analysis, factors
significantly associated with a shorter hospital stay included ERAS-based perioperative nursing (P<0.001, OR=3.012,
95% CI: 2.214-4.099), early mobilization within 24 hours postoperatively (P<0.001, OR=2.658, 95% CI: 1.957-3.611),
and the absence of preoperative comorbidities (P=0.021, OR=1.583, 95% CI: 1.071-2.340). Other variables, such as
gender, age, and BMI, were not significantly associated with shorter hospital stays (P > 0.05). After adjusting for
potential confounders in the multivariate analysis, ERAS-based perioperative nursing (P<0.001, OR=3.312, 95% CI:
2.316-4.737) and early mobilization within 24 hours (P<0.001, OR=2.472, 95% CI: 1.766-3.461) remained indepen-
dently associated with shorter hospital stays, whereas the absence of preoperative comorbidities was not a significant
independent predictor (P=0.076). These findings highlight the critical roles of ERAS-based nursing and early mobiliza-
tion in facilitating shorter recovery times for TKA patients (Table 2).

Complications in TKA Patients Receiving ERAS-Based Perioperative Nursing Versus
Standard Care

The incidence of postoperative complications differed significantly between the ERAS and standard care groups. Patients
in the ERAS group had fewer complications, Deep vein thrombosis (2.5% vs 8.4%, P=0.018), Postoperative infections
(1.3% vs 7.1%, P=0.011), Delayed wound healing (0.6% vs 6.5%, P=0.005), Patients in the ERAS group also had
significantly shorter hospital stays (5.6 + 1.8 days vs 8.3 + 2.4 days, P<0.001). Furthermore, their pain scores measured
by the Visual Analog Scale (VAS) on postoperative days | and 3 were significantly lower (Day 1: 3.8 + 1.2 vs 5.4 £ 1.5,
P<0.001; Day 3: 2.6 + 0.8 vs 4.1 + 1.2, P<0.001).

Table 2 Univariate and Multivariate Logistic Regression Analysis for Shorter Hospital Stay (<5 Days)

Variable Univariate OR (95% CI) | P-value | Multivariate OR (95% CI) | P-value
ERAS-based Care 3.012 (2.214-4.099) <0.001 3.312 (2.316-4.737) <0.001
No Preoperative Comorbidities | 1.583 (1.071-2.340) 0.021 1.342 (0.970-1.856) 0.076
Age > 65 Years 0.908 (0.671-1.229) 0.529 0.892 (0.635-1.252) 0.482
BMI > 30 kg/m? 1.098 (0.822-1.467) 0.543 1.014 (0.746—1.378) 0.942
Baseline Pain Score (VAS > 7) 0.874 (0.643—1.188) 0.384 0.912 (0.672—1.238) 0.560
Hypertension 0.976 (0.726—1.312) 0.862 0.941 (0.696-1.271) 0.685
Diabetes 0.853 (0.615-1.183) 0.336 0.810 (0.577-1.138) 0.223
Preoperative Albumin (<40 g/L) | 0.729 (0.489-1.089) 0.121 0.682 (0.445—1.045) 0.078
Smoking History 1.216 (0.827-1.789) 0.314 1.125 (0.742-1.706) 0.579
Previous Knee Surgery 1.052 (0.695-1.591) 0.815 1.009 (0.648—1.570) 0.970

Abbreviations: BMI, Body Mass Index; OR, Odds Ratio.
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No significant differences were observed in urinary, gastrointestinal, or coagulation-related complications between the
two groups (Table 3). Multivariable logistic regression was performed to assess the association between ERAS-based
nursing and the overall complication rate. The results showed that ERAS-based perioperative nursing was independently
associated with a significantly lower risk of complications (OR = 0.42, 95% CI: 0.27-0.68, P < 0.001). (Table 4).

Comparison of Clinical Recovery Outcomes between ERAS-Based and Standard Care
Groups

Patients in the ERAS group achieved functional recovery milestones significantly faster than those in the standard care
group. The time to first ambulation was notably shorter in the ERAS group (24.3 + 5.6 hours vs 48.7 + 7.2 hours,
P<0.001), patient satisfaction scores were substantially higher (94.3% vs 78.6%, P<0.001), and they achieved indepen-
dent walking with assistive devices earlier (3.2 + 0.9 days vs 5.1 &+ 1.2 days, P<0.001). Furthermore, the readmission rate
was significantly lower in the ERAS group (6.3% vs 12.9%, P=0.024). (Table 5).

Patient-Reported Functional Recovery and Quality of Life Outcomes
Patients in the ERAS group demonstrated superior self-reported functional recovery and quality of life compared to those
in the standard care group. The SF-36 physical component scores were significantly higher in the ERAS group (754 +

Table 3 Postoperative Complications in TKA Patients

Complication ERAS Standard Care P-value
Group (n=158) Group (n=154)

Deep Vein Thrombosis 4 (2.5%) 13 (8.4%) 0.018
Postoperative Infection 2 (1.3%) I (7.1%) 0.011
Delayed Wound Healing 1 (0.6%) 10 (6.5%) 0.005
Urinary Retention 4 (2.5%) 5 (3.2%) 0.762
Gastrointestinal Issues 6 (3.8%) 7 (4.5%) 0.734
Thrombotic Events 3 (1.9%) 4 (2.6%) 0.672
Length of Hospital Stay (days, Mean + SD) 56%18 83+24 <0.001
Pain Score (VAS, Day |) 3812 5415 <0.001
Pain Score (VAS, Day 3) 26+08 4112 <0.001

Note: The values in parentheses are percentages unless indicated otherwise.
Abbreviations: ERAS, Enhanced Recovery After Surgery; TKA, Total knee arthroplasty; VAS, Visual Analog Scale.

Table 4 Multivariable Logistic Regression Analysis for Overall
Complications

Variable Multivariate P-value
OR (95% CI)

ERAS-based Care 0.42 (0.27-0.68) <0.001
Early Mobilization (<24h) 0.68 (0.45-1.02) 0.064
No Preoperative Comorbidities 1.12 (0.76—1.64) 0.489
Age > 65 Years 1.08 (0.74-1.57) 0.665
BMI > 30 kg/m? 1.05 (0.73-1.50) 0.825
Baseline Pain Score (VAS > 7) 0.96 (0.67-1.38) 0.812
Hypertension 1.02 (0.72—1.45) 0911
Diabetes 1.10 (0.76—1.59) 0.620
Preoperative Albumin (<40 g/L) 0.89 (0.62—-1.28) 0.521
Smoking History 1.15 (0.80-1.65) 0.478
Previous Knee Surgery 1.07 (0.74-1.54) 0.678
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Table 5 Functional Recovery and Patient Satisfaction Outcomes

Outcome ERAS Standard Care P-value
Group (n=158) Group (n=154)
Time to First Ambulation (hours, Mean * SD) 243 £ 56 487 £ 7.2 <0.001
Time to Independent Walking (days, Mean * SD) 3209 5112 <0.001
Readmission Rate (%) 6.3% 12.9% 0.024
Patient Satisfaction Score (%) 94.3% 78.6% <0.001
Abbreviation: ERAS, Enhanced Recovery After Surgery.
Table 6 Patient-Reported Outcomes Comparing ERAS and Standard Care Groups
Outcome ERAS Standard Care P-value
Group (n=158) Group (n=154)
SF-36 Physical Component Score (Mean * SD) 754 +10.2 683+ 11.5 <0.001
SF-36 Mental Component Score (Mean * SD) 786 + 938 724 + 103 <0.001
EQ-5D Index (Median, IQR) 0.87 (0.82-0.91) 0.79 (0.73-0.85) 0.015
Return to Work/Activity (N, %) 125 (79.1%) 102 (66.2%) 0.041

Abbreviation: ERAS, Enhanced Recovery After Surgery.

10.2 vs 68.3 £ 11.5, P<0.001), as were the SF-36 mental component scores (78.6 = 9.8 vs 72.4 + 10.3, P<0.001). The EQ-
5D index also favored the ERAS group (0.87 [0.82-0.91] vs 0.79 [0.73-0.85], P=0.015). Furthermore, a higher
proportion of patients in the ERAS group returned to work or normal activities within the follow-up period (79.1% vs
66.2%, P=0.041) (Table 6).

Discussion

Total knee arthroplasty (TKA) is considered a major surgical procedure in orthopedics, associated with significant risks
such as postoperative infections, deep vein thrombosis, and prolonged recovery periods. As highlighted in recent RCT,"
the complexity of TKA surgery can conceal several critical complications, necessitating the use of evidence-based
perioperative strategies to minimize risks. Enhanced Recovery After Surgery (ERAS) protocols have been increasingly
recognized as a key intervention in optimizing recovery, reducing complications, and improving long-term functional
outcomes in patients undergoing TKA.

TKA is also a common surgical procedure aimed at improving the quality of life for patients with severe joint
disease.'”'® However, optimizing recovery and minimizing complications remain key challenges in perioperative care.
Our study demonstrates that ERAS-based perioperative nursing significantly improves recovery metrics, reduces
complications, and enhances patient satisfaction compared to standard care. These findings are consistent with growing
evidence supporting the use of ERAS principles in surgical nursing.

One of the primary findings of our study is the significant reduction in postoperative complications in the ERAS
group, including deep vein thrombosis, infections, and delayed wound healing. This reduction underscores the effec-
tiveness of ERAS protocols in mitigating perioperative risks. Salamanna et al'® reported similar results, finding that
ERAS protocols reduced complication rates and enhanced functional recovery in orthopedic surgery. Noba et al'’
demonstrated that the introduction of ERAS protocols in liver resection was both safe and feasible, reducing LOS and
complication risks without increasing mortality or readmission rates, while significantly cutting hospital costs. Tazreean
et al*® highlighted that early mobilization, a key component of the ERAS pathway, helps counteract the adverse
physiological effects of surgical stress and immobilization. The improved outcomes in our study may be attributed to
comprehensive nursing interventions, such as early mobilization, personalized pain management, and preoperative
patient education, which are core components of the ERAS protocol. In addition to fewer complications, patients in
the ERAS group achieved faster recovery milestones, including earlier ambulation and shorter hospital stays. Compared
to standard care, the ERAS group’s hospital stays were reduced by nearly 3 days on average (5.6 = 1.8 days vs 8.3 + 2.4
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days, P<0.001). This reduction not only decreases medical costs but also alleviates the psychological and emotional
12! which reported that the
application of ERAS guidelines in various conditions was associated with reduced hospital stays and complications.

burden on patients and their families. These findings align with a meta-analysis by Sauro et a

Recent studies have further validated the benefits of ERAS protocols in orthopedic surgery. Research has shown that
ERAS significantly reduces hospital length of stay and readmission rates, particularly when multimodal pain manage-
ment and early mobilization are effectively implemented. Furthermore, some systematic review highlighted that ERAS
pathways not only reduce complications but also contribute to improved long-term functional recovery and patient
satisfaction.”>** These findings align with our results, reinforcing the importance of ERAS as a standardized approach
for perioperative nursing care in TKA.

Our study also highlights significant improvements in patient-reported outcomes in the ERAS group. Patients in this
group reported higher scores in both the physical and psychological components of the SF-36 and better overall health
status as measured by the EQ-5D index. Similarly, Zhang et al** demonstrated that ERAS significantly improved ROM,
SF-36 BP, and SF-36 PF scores. Additionally, a higher proportion of ERAS patients returned to work or daily activities
during the follow-up period, reflecting the holistic benefits of ERAS-based perioperative nursing. These findings under-
score the importance of integrating patient-centered care into surgical protocols to achieve optimal outcomes. Our
findings align with previous studies investigating ERAS pathways in orthopedic surgery within China. Wei et al*®
demonstrated that an ERAS protocol applied to TKA via the midvastus approach resulted in a similar reduction in
hospital stay and improved functional recovery, supporting our results. Wu et al*® explored ERAS in TKA patients with
hemophilia A, confirming that ERAS is safe and feasible even in complex patient populations, reinforcing the broader
applicability of these protocols. Zhang evaluated a fast-track surgery approach combined with a nursing pathway in
THA,? reporting shorter hospital stays and improved rehabilitation outcomes, which is consistent with our findings on
the role of perioperative nursing in enhancing recovery.

However, our study is not without limitations. First, the retrospective design limits the ability to establish causal
relationships between ERAS interventions and improved outcomes. Second, the study was conducted at a single
institution, which may affect the generalizability of the findings. Future research should focus on multicenter, prospective
studies to validate these results and explore their applicability across different healthcare settings. Furthermore, demo-
graphic and geographic differences, such as variations in healthcare access and population characteristics, may influence
the effectiveness of ERAS protocols. Exploring these factors in future research will help refine care protocols and expand
the applicability of ERAS-based perioperative nursing. Lastly, one limitation of this study is the variability in compliance
with certain ERAS components. While the protocol recommended early mobilization within 24 hours, this was achieved
in 87.3% of patients in the ERAS group, with a mean ambulation time of 24.3 £ 5.6 hours. Compliance with multimodal
pain management was 94.1%, while 98.7% of patients completed preoperative education, and 92.5% adhered to
nutritional support recommendations. While overall adherence was high, minor deviations in mobilization timing may
have influenced recovery outcomesOur findings highlight the need for evidence-based guidelines to ensure consistent and
effective application of ERAS principles. The development of standardized nursing protocols could further optimize
recovery and improve outcomes for TKA patients.

Despite these limitations, our study has several strengths, including a relatively large sample size, a real-world
evaluation of ERAS implementation, and a focus on perioperative nursing interventions that have not been extensively
studied in previous research. Moving forward, future research should focus on conducting multicenter prospective studies
and randomized controlled trials to validate our findings. Additionally, exploring modifications to ERAS protocols
tailored to specific patient populations, such as elderly or high-risk individuals, could further optimize recovery and
patient outcomes.

Conclusion

In summary, our study demonstrates that ERAS-based perioperative nursing significantly improves postoperative
recovery and patient outcomes in TKA patients. These interventions not only reduce complication rates and shorten
hospital stays but also enhance patient satisfaction and quality of life. These findings provide compelling evidence for
integrating ERAS principles into perioperative nursing care.
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