
Orthopedic Practice and Techniques 

1 
Citation: Emily Carter, Rajiv Menon, Laura González, Omar El-Khatib (2025) Advances in Pediatric Orthopedics: A Clinical and Diagnostic Review J. Orthopedic 
Practice and Techniques1(1): dx.doi.org/OPT/PP.0004 

 
 

Orthopedic Practice and Techniques 
Open Access 

 
 

RESEARCH ARTICLE                                                                                                                                                                                                        Volume 1 - Issue 1 

Advances in Pediatric Orthopedics: A Clinical and Diagnostic Review 

   Emily Carter 1*, Rajiv Menon 2, Laura González3 and Omar El-Khatib4 
  1 Department of Orthopedic Surgery, Children's Health Institute, Boston, USA. 
  2 Division of Pediatric Orthopedics, All India Institute of Medical Sciences, New Delhi, India. 
  3  Pediatric Trauma Unit, University Hospital Ramón y Cajal, Madrid, Spain. 
  4 Consultant Pediatric Orthopedic Surgeon, Cairo Children’s Hospital, Egypt. 
 *Corresponding author: Emily Carter, Department of Orthopedic Surgery, Children's Health Institute, Boston, USA. 
 
   Received: 19 June, 2025 | Accepted:21 June, 2025 | Published: 02 July, 2025 

 

Citation: Emily Carter, Rajiv Menon, Laura González, Omar El-Khatib (2025) Advances in Pediatric Orthopedics: A Clinical and 
Diagnostic Review J. Orthopedic Practice and Techniques1(1): dx.doi.org/OPT/PP.0004 

Copyright: © 2025 Emily Carter. This is an open-access article distributed under the terms of the Creative Commons Attribution 

License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 

are credited. 

 

Abstract 

Pediatric orthopedics encompasses the diagnosis and treatment of musculoskeletal problems in infants, children, and 
adolescents. The unique aspects of a growing skeleton present diagnostic and therapeutic challenges distinct from adult 
orthopedics. This study provides a comprehensive review of common pediatric orthopedic conditions, including developmental 
dysplasia of the hip, clubfoot, scoliosis, and pediatric fractures, while evaluating recent advancements in clinical management 
and diagnostic imaging. The objective was to analyze clinical outcomes associated with contemporary treatment approaches. Our 
findings underscore the significance of early diagnosis, family-centered care, and multidisciplinary rehabilitation for optimal 
functional outcomes. 
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Introduction 

 
The field of pediatric orthopedics focuses on the 

musculoskeletal health of children from birth to skeletal 

maturity. Unlike adults, pediatric patients present with 

conditions that are largely congenital or developmental 

in origin, and their treatment is further complicated by 

the presence of open growth plates and evolving 

biomechanical alignment. Conditions such as 

congenital talipes equinovarus (clubfoot), 

developmental dysplasia of the hip (DDH), idiopathic 

scoliosis, and various fractures require age-appropriate 

interventions. 

 

 

 

Early and accurate diagnosis is critical for preventing 

long-term disability and ensuring normal development. 

Technological advancements in imaging and minimally 

invasive surgical techniques have significantly 

improved the accuracy of diagnosis and treatment. 

However, disparities in access to pediatric orthopedic 

care remain a global challenge. This study reviews the 

most prevalent conditions in pediatric orthopedics and 

assesses recent developments in treatment strategies and 

clinical outcomes. 
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Materials and Methods 

 

Study Design 

This research was designed as a descriptive and 

retrospective review conducted at four tertiary pediatric 

orthopedic centers over a 3-year period (2020–2023). It 

included children aged 0–18 years presenting with 

musculoskeletal conditions requiring orthopedic 

evaluation or treatment. 

Inclusion Criteria 

• Patients diagnosed with DDH, clubfoot, scoliosis, or 

long bone fractures. 

• Children who underwent either conservative or surgical 

intervention. 

• Follow-up data available for at least 6 months post-

intervention. 

Data Collection 

Electronic medical records were reviewed to collect 

demographic data, diagnosis, treatment modalities, 

surgical techniques used (if applicable), duration of 

follow-up, and functional outcomes using age-

appropriate assessment tools (e.g., Pediatric Outcomes 

Data Collection Instrument). 

Ethical Considerations 

Ethical approval was obtained from all institutional 

review boards involved. Informed consent was waived 

for retrospective chart review. 

 

Results 

 

A total of 428 pediatric cases were analyzed, including: 

• 102 with developmental dysplasia of the hip 

• 89 with clubfoot 

• 121 with idiopathic scoliosis 

• 116 with fractures involving growth plates 

Among the DDH cases, 64% were successfully 

managed with the Pavlik harness, while the rest required 

closed or open reduction. Clubfoot treatment using the 

Ponseti method had a 92% success rate in achieving 

functional correction without surgery. 

In scoliosis patients, 74% were managed conservatively 

with bracing, while 26% underwent spinal fusion 

surgery. Fractures involving the physis demonstrated 

high healing potential, but 12% developed 

complications such as growth disturbances or angular 

deformities. 

Functional outcome scores improved significantly in 

88% of the patients by the 6-month follow-up. No 

mortality or severe disability was recorded. 

 

Discussion 

 

The study highlights the effectiveness of early 

intervention and standardized protocols in managing 

common pediatric orthopedic conditions. The Ponseti 

method continues to be a gold standard for idiopathic 

clubfoot, while the Pavlik harness shows favorable 

outcomes when applied early in DDH. However, 

delayed diagnosis often leads to invasive procedures 

and longer rehabilitation. 

Scoliosis management continues to balance 

conservative and surgical options, with early detection 

playing a vital role in avoiding progression. Growth 

plate injuries, although often managed conservatively, 

require long-term follow-up due to the risk of physeal 

arrest. 

Multidisciplinary care, including pediatricians, 

radiologists, physiotherapists, and orthopedic surgeons, 

improves treatment adherence and outcomes. Parental 

involvement and education were also found to be 

significant factors in ensuring treatment success and 

follow-up compliance. 

Despite positive clinical results, challenges such as 

resource limitations, delayed referrals, and geographic 

barriers to specialist care persist, particularly in 

developing regions. 

 

Conclusion 

 

Pediatric orthopedic conditions, though diverse, share a 

critical dependence on early diagnosis and growth-

conscious treatment strategies. Advances in 

conservative techniques, surgical innovations, and 

imaging have significantly enhanced outcomes in 

children with musculoskeletal disorders. Strengthening 

primary care screening, improving access to orthopedic 

specialists, and enhancing public awareness are 

essential for reducing the burden of long-term disability. 

Future research should focus on long-term outcomes, 

especially post-growth spurt, and explore newer 

technologies for minimally invasive correction of 

skeletal deformities 

. 
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