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Introduction

Orthopaedic surgeons play a pivotal role in managing musculoskeletal disorders, from acute
injuries to chronic conditions, integrating surgical expertise with multidisciplinary care. As
medical advancements progress, the responsibilities of orthopaedic surgeons have expanded
beyond traditional surgery to include preventive strategies, patient education, and the adoption
of innovative technologies. This review synthesizes recent literature on the evolving practices
in orthopaedic surgery, focusing on areas such as joint replacements, sports medicine, bone
health, spinal treatments, pediatric care, emerging technologies, quality improvement, and
health equity. Drawing from systematic reviews, meta-analyses, and clinical studies published
in 2024 and 2025, this article highlights key developments and their implications for patient
outcomes.

The field of orthopaedics is critical in addressing the growing burden of musculoskeletal
diseases, which affect mobility and quality of life across all age groups. With advancements in
minimally invasive techniques and personalized medicine, orthopaedic surgeons are at the
forefront of improving surgical precision and recovery times. Recent emphasis on holistic care
incorporates social determinants of health, which influence access and outcomes in orthopaedic
interventions. This review aims to provide a balanced overview, identifying evidence-based
practices and future directions.

Leading journals such as The Journal of Bone & Joint Surgery, Journal of Orthopaedic
Surgery and Research, and Orthopedicscontinue to advance knowledge in this domain. The
subsequent sections explore specific facets, offering insights for orthopaedic surgeons to
enhance patient-centered care.

Advances in Joint Replacement Surgery

Joint replacement surgery, including total hip arthroplasty (THA) and total knee arthroplasty
(TKA), is a core competency for orthopaedic surgeons, addressing severe arthritis and trauma.
Recent reviews underscore the shift towards early revisions and personalized implants to
optimize longevity and function.

A narrative review on early revision in total joint arthroplasty highlights factors contributing
to implant failure, such as infection and instability, with survival rates for hip prostheses
reaching 15 years in many cases. Orthopaedic surgeons must prioritize patient selection a
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preoperative optimization to minimize revisions. Studies indicate that antibiotic stewardship
and safety protocols are crucial for reducing complications.

Global trends in joint arthroplasty project significant growth, with THA volumes expected to
increase by 121% and TKA by 130% by 2050. This surge demands efficient surgical techniques
and resource allocation. A registry study on acetabular components in revision TKA
emphasizes the need for durable materials to achieve clinically important differences faster
than primary procedures.

Patient willingness for surgery post-education interventions has been explored, showing shifts
in preferences for conservative management in osteoarthritis cases. Orthopaedic surgeons play
a key role in counseling, balancing risks and benefits.

Further, the impact of joint replacement extends to quality of life restoration, with patients
regaining independence. Revision procedures in ambulatory settings report fewer
complications, supporting outpatient models. Insights from patient searches reveal common
concerns about recovery and pain management.

Evolutionary patterns in joint replacement for arthritis patients indicate a focus on minimally
invasive approaches and biologics. The 2024 Hip and Knee Implant Review notes growth in
procedures, emphasizing implant innovations. Orthopaedic surgeons must stay abreast of these
trends to deliver optimal care.

In summary, advances empower surgeons to tailor interventions, improving outcomes through
precision and patient engagement. Future research should address long-term data in diverse
populations.

Innovations in Sports Medicine Orthopaedics

Sports medicine orthopaedics involves orthopaedic surgeons in treating athletes’ injuries,
emphasizing return-to-sport protocols and preventive care. Recent reviews detail
advancements in rotator cuff repair, ACL reconstruction, and decision-making frameworks.

A comprehensive update on sports medicine highlights key studies on shoulder and knee
injuries, advocating for evidence-based rehabilitation. Orthopaedic surgeons are integral in
multidisciplinary teams, utilizing imaging and biomechanics for precise diagnoses.

Return-to-sport criteria post-surgery require standardization, with clinical decision-making
varying between orthopaedics and sports medicine. A review of top articles in 2024 covers
topics like concussion management and overuse injuries.

The American Journal of Sports Medicine publishes on innovative treatments, including
biologics for tendon repairs. Precision orthopaedics using Al promises personalized data-
driven practices.

Volume 49 Issue 4 (December 2025)
https://powertechjournal.com



- Power System Technology

/Y~ 1SSN:1000-3673

Received: 16-10-2025 Revised: 05-11-2025 Accepted: 22-12-2025

Medicolegal aspects in sports medicine are emerging, with guidelines for managing athletic
injuries. Updates from 2024 include nicotine’s impact on healing and pain management
strategies.

Arthroscopy reviews focus on minimally invasive techniques for joint preservation. These
innovations enable surgeons to facilitate quicker recoveries, optimizing athlete performance.

Overall, sports medicine orthopaedics evolves with technology and research, guiding surgeons
towards effective, patient-specific interventions.

Management of Osteoporosis and Bone Health

Orthopaedic surgeons are key in managing osteoporosis, focusing on fracture prevention and
treatment. Recent reviews update on epidemiology, diagnostics, and therapies for at-risk
populations.

A comprehensive review on osteoporosis in postmenopausal women and older men emphasizes
screening and pharmacologic options. Bone health management in the elderly highlights
guideline adherence and diagnostic tools.

Proceedings from the 2025 Santa Fe Bone Symposium discuss emerging treatments and
research. Evolving strategies include alternative therapies alongside traditional medications.

Goal-directed treatments aim to prevent fractures, with task force positions on long-term
management. Advances address diabetes and sarcopenia as risk factors.

Reviews on osteoporotic fractures cover occurrence and rehabilitation. Current drugs and
future developments focus on anti-osteoporosis agents. Changes in testing reflect improved
surgeon awareness.

These insights equip surgeons to integrate bone health into practice, reducing morbidity.
Spinal Disorders and Treatments

Orthopaedic surgeons manage spinal disorders through innovative approaches, including
minimally invasive surgeries.

A review explores advancements in spinal management, emphasizing biologics and robotics.
Comparative studies between neurosurgical and orthopaedic services highlight treatment
variances.

Updates in spine surgery cover lumbar arthroplasty and pain control. Spinal manipulative
therapy for low back pain shows efficacy comparable to guidelines.

The Journal of Spine Surgery disseminates on disorders and techniques. Future opportunities
include literature reviews on spinal surgery.
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Systematic reviews on lumbar disc herniation treatments provide evidence-based
recommendations. Trends in 2025 include outpatient migration.

These developments enhance surgical outcomes, minimizing risks.
Pediatric Orthopaedics
In pediatric orthopaedics, surgeons address growth-related issues with tailored interventions.

Updates highlight fracture treatment and scoliosis management. Advances in diagnosis include
Al-assisted imaging.

Workforce challenges call for holistic approaches. 2024 publications cover groundbreaking
research.

Consensus agendas prioritize clinical questions. Al applications in pediatrics are reviewed.
Social media’s role in education is assessed. These guide surgeons in evidence-based care.
Emerging Technologies in Orthopaedics

Emerging technologies transform orthopaedic practice, with Al and robotics leading.
Developments in implants include smart materials. Al overviews applications in surgery.
Industry 6.0 focuses on hyper-personalization. Innovations like 3D printing enhance care.
Al in education and research improves efficiency. 2025 watches include smart implants.
Digital orthopedics herald a new era. These empower surgeons for precision.

Quality Improvement in Orthopaedic Practice

Quality improvement (QI) enhances orthopaedic outcomes through curricula and protocols.

QI curricula in residencies foster project-based learning. Improving discharge summaries
boosts completion rates.

Imaging inclusion in summaries via QI projects. Avoiding never events through adherence.
Clinical pathways in arthroplasty improve outcomes. Precision practices integrate data.
These initiatives ensure high-quality care.

Social Determinants and Equity in Orthopaedics

Social determinants of health (SDOH) affect orthopaedic access and outcomes.
Financial toll of SDOH in trauma care. Critical evaluation in TJA.
Role of social vulnerability index. Health equity research state.

Disparities correlate with care access. SDOH as vital signs.
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Influence on clinical outcomes. Lower status links to worse results.
Addressing SDOH promotes equity.
Conclusion

This review illustrates the multifaceted role of orthopaedic surgeons in advancing patient care
through innovation and equity. Ongoing research will further refine practices.
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