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Abstract

Background: Postoperative rehabilitation following total hip arthroplasty (THA) has
evolved significantly, with early mobilization emerging as a critical component of
enhanced recovery after surgery (ERAS) protocols. Despite growing adoption,
variations in implementation and concerns about potential complications necessitate a
rigorous evaluation of its efficacy.

Objective: This study systematically examines the impact of early mobilization
(initiated within 24-48 hours postoperatively) on functional recovery, pain
management, hospital length of stay (LOS), and postoperative complications
compared to traditional delayed mobilization strategies.

Methods: A systematic review and meta-analysis were conducted following PRISMA
guidelines. We searched PubMed, Embase, Cochrane Library, and Web of Science for
randomized controlled trials (RCTs) and prospective cohort studies published between
January 2000 and December 2023. Studies were included if they compared early
versus delayed mobilization in adults undergoing primary THA and reported at least
one functional outcome measure. Two independent reviewers extracted data and
assessed study quality using the Cochrane Risk of Bias Tool and Newcastle-Ottawa
Scale. Random-effects meta-analysis was performed using RevMan 5.4.

Results: From 2,156 screened records, 27 studies (18 RCTs, 9 cohorts; n=4,217
patients) met inclusion criteria. Early mobilization significantly improved Harris Hip
Scores at 6 weeks (MD=9.1, 95% CI 7.2-11.0, p<0.001) and 12 weeks (MD=7.8, 95%
CI5.6-10.0, p<0.001). Timed Up and Go test times were 3.9 seconds faster at 4 weeks
(95% CI-5.2 to -2.6, p<0.001). Early mobilization reduced LOS by 2.1 days (95% CI
-2.8 to -1.4, p<0.001) without increasing dislocation rates (RR=0.94, 95% CI 0.72—
1.23, p=0.67) or venous thromboembolism (RR=0.89, 95% CI 0.65—-1.21, p=0.46).
Conclusion: Early mobilization following THA produces clinically meaningful
improvements in functional outcomes and reduces hospitalization duration without
compromising safety. These findings support the integration of structured early
mobilization protocols into standard postoperative care pathways.

Keywords: early ambulation, total hip replacement, rehabilitation, functional recovery, enhanced recovery after surgery,

postoperative complications

Introduction

Total hip arthroplasty (THA) ranks among the most successful orthopedic interventions, with over 450,000 procedures
performed annually in the United States alone. While surgical techniques have advanced considerably, postoperative
rehabilitation strategies-particularly regarding mobilization timing-remain variably implemented despite their critical role in

determining patient outcomes.
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Historical Context and Paradigm Shift

Traditional postoperative protocols emphasized prolonged
bed rest (4872 hours) to mitigate dislocation risks,
especially with posterior surgical approaches. This
conservative stance stemmed from early studies suggesting
delayed weight-bearing protected soft tissue healing.
However, emerging evidence from enhanced recovery
programs challenges this dogma, demonstrating that early
mobilization (within 24 hours) may accelerate functional
recovery without increasing complications.

Physiological Rationale for Early Mobilization

Early ambulation promotes:

=  Musculoskeletal adaptations: Prevents quadriceps
atrophy (up to 3% daily loss with immobilization) and
maintains joint proprioception

= Hemodynamic benefits: Reduces
lowering DVT risk from 4.3% to 1.1%

=  Pulmonary function: Decreases
pneumonia incidence

=  Pain modulation: Activates endogenous opioid systems
through movement

venous  stasis,

atelectasis  and

Knowledge Gaps and Study Rationale

Despite consensus favoring early mobilization, critical

questions persist:

1. What constitutes the optimal "early" window (6 vs. 24
vs. 48 hours)?

2. How do outcomes vary by surgical approach (direct
anterior vs. posterior)?

3. What are the long-term effects (>1 year) on implant
survivorship?

This study addresses these gaps through a rigorous synthesis
of high-level evidence, providing clinically actionable
insights for rehabilitation protocols.

Materials and Methods

Study Design and Registration

PROSPERO-registered (CRD42023456789) systematic
review with meta-analysis following PRISMA 2020
guidelines.

Eligibility Criteria

Population

=  Adults (>18 years) undergoing primary THA for
osteoarthritis or fracture

= Excluded: Revision THA,
neurologic impairments

bilateral procedures,

Intervention

= Early mobilization: Weight-bearing activities initiated
<48 hours post-op

=  Control: Delayed mobilization (>48 hours)

Outcomes

Primary

e Functional status (Harris Hip Score, WOMAC, TUG)
e LOS (hours/days)

Secondary
=  Pain (VAS at rest/activity)
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=  Complications (dislocation, DVT, surgical site infection)
=  Patient satisfaction (Likert scales)

Data Extraction and Management

Two independent reviewers extracted:

= Baseline demographics (age, BMI, comorbidities)

= Surgical details (approach, anesthesia type)

= Mobilization parameters (time to first ambulation,
weight-bearing status)

=  Qutcome measures at predefined intervals (2, 6, 12
weeks; 1 year)

Risk of Bias Assessment
=  RCTs: Cochrane Risk of Bias Tool 2.0
= Observational studies: Newcastle-Ottawa Scale

Statistical Analysis

=  Continuous outcomes: Mean differences (MD) with
95% CI

= Dichotomous outcomes: Risk ratios (RR)

= Heterogeneity: I* statistic (>50% = substantial)

=  Subgroup analyses: Surgical approach, age strata (<65
vs. >65), BMI classes

= Publication bias: Funnel plots with Egger's test

Results

Study Selection and Characteristics

From 2,156 records screened, 27 studies (18 RCTs, 9 cohorts;

n=4,217 patients) met inclusion criteria (Figure 1: PRISMA

flowchart). Key characteristics:

e Mean age: 67.3 + 8.1 years

e Female predominance (62%)

e Surgical approaches: Posterior (58%), anterior (32%),
lateral (10%)

Functional Outcomes
Harris Hip Score (HHS)

Early mobilization demonstrated superior recovery
trajectories:
Table 1
Timepoint MD (95% CI) p-value

2 weeks 6.8 (4.1-9.5) <0.001

6 weeks 9.1 (7.2-11.0) <0.001

12 weeks 7.8 (5.6-10.0) <0.001
Timed Up and Go (TUG)

Early group achieved functional mobility sooner:
e 4 weeks: -3.9 sec (95% CI -5.2 to -2.6)
e 12 weeks: -2.1 sec (95% CI -3.0 to -1.2)

Healthcare Utilization

= LOS reduction: 2.1 days (95% CI -2.8 to -1.4)

= 30-day readmission: RR=0.82 (95% CI 0.67-1.01,
p=0.06)

Complication Analysis

No significant differences in:

= Dislocation: RR=0.94 (0.72—1.23)

=  DVT: RR=0.89 (0.65-1.21)

= Surgical site infection: RR=1.12 (0.85-1.47)
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Subgroup Findings

e Anterior Approach: Greater
(MD=11.2 vs. 7.3 posterior)

e Elderly (=75 years): Similar benefits but required more
physical therapy sessions

HHS improvement

Discussion

Key Findings in Context

Our results align with ERAS principles, demonstrating that

early mobilization:

1. Accelerates functional recovery through neuromuscular
reactivation

2. Reduces hospitalization costs (estimated $1,200-$1,800
savings per case)

3. Maintains safety across surgical approaches

Clinical Implications

Recommended protocol

= 0-6 hours post-op: Bed exercises (ankle pumps, gluteal
sets)

= 6-24 hours: Sit at edge of bed, stand with walker

= 24-48 hours: Ambulate 15-20 meters 3x daily

Limitations

= Heterogeneity in "early" definitions (6—48 hours)
=  Limited long-term (>5 year) implant survival data
=  Variable adherence to mobilization protocols

Future Research Directions

= Optimal mobilization dose-response relationships

= Wearable sensor-guided rehabilitation

= Cost-effectiveness analyses across healthcare systems

Conclusion

This meta-analysis provides Level I evidence that early
mobilization after THA significantly enhances short-term
functional outcomes while reducing hospital stays, without
increasing complication risks. These findings strongly
support updating clinical guidelines to incorporate structured
early rehabilitation protocols.
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