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ABSTRACT: 

Background: Orthopedic foot and ankle conditions are prevalent and can significantly impact an individual's 

quality of life. Non-surgical interventions represent a critical aspect of their management. This comprehensive 

review and meta-analysis aim to assess the efficacy of various non-surgical treatments in alleviating the 

symptoms and improving the outcomes of orthopedic foot and ankle conditions. 

Aim: The primary objective of this study is to systematically evaluate the effectiveness of non-surgical 

interventions, including physical therapy, orthotics, bracing, exercise regimens, and other conservative 

approaches, in the management of orthopedic foot and ankle conditions. We seek to provide evidence-based 

insights that can guide both patients and healthcare providers in making informed treatment decisions. 

Methods: We conducted an exhaustive literature search across multiple databases, retrieving relevant studies 

published from inception to the present day. Eligible studies were selected based on predetermined inclusion 

and exclusion criteria. Data extraction and quality assessment were performed systematically. A meta-analysis 

was carried out to synthesize the findings, and heterogeneity was evaluated. Subgroup analyses were conducted 

to explore potential sources of variation. 

Results: The meta-analysis of non-surgical interventions for orthopedic foot and ankle conditions revealed 

promising outcomes. Our findings indicate that these treatments can significantly reduce pain, improve 

functional outcomes, and enhance patients' overall well-being. Subgroup analyses shed light on the relative 

effectiveness of different intervention types and their suitability for specific conditions. 

Conclusion: Non-surgical interventions are valuable and effective options in the management of orthopedic 

foot and ankle conditions. Patients and healthcare providers should consider these treatments as primary or 

adjunctive strategies in their care plans. The comprehensive review and meta-analysis presented in this study 

offer a valuable resource for evidence-based decision-making and underscore the importance of non-surgical 

approaches in the field of orthopedics. 
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INTRODUCTION: 

The human foot and ankle are remarkable 

structures, comprising numerous bones, joints, 

ligaments, and tendons, all working in harmony to 

support our weight and facilitate mobility. 

However, these complex anatomical components 

are susceptible to a wide array of orthopedic 

conditions, which can significantly impact an 

individual's quality of life [1]. While surgery is 

often considered the go-to option for severe 

orthopedic foot and ankle conditions, non-surgical 

interventions have gained increasing attention as 

viable alternatives, offering the promise of 

effective management with fewer associated risks 

and shorter recovery times [2]. This comprehensive 

review and meta-analysis explore the efficacy of 

non-surgical interventions for managing 

orthopedic foot and ankle conditions, shedding 

light on their potential as first-line treatments or 

complementary options in the field of orthopedics 

[3]. 

Orthopedic foot and ankle conditions encompass a 

broad spectrum of disorders, from common 

ailments such as plantar fasciitis and Achilles 

tendinopathy to more complex issues like 

osteoarthritis and rheumatoid arthritis [4]. 

Traditional approaches to managing these 

conditions have often revolved around surgical 

interventions, which are typically reserved for 

cases that fail to respond to non-surgical treatments 

[5]. While surgical procedures have their place in 

the field of orthopedics, they are not without risks 

and complications, and recovery can be protracted 

and costly. Hence, the search for less invasive, 

cost-effective, and patient-friendly treatment 

options has intensified [6]. 

 

Image 1: 

 
 

Non-surgical interventions offer a diverse range of 

modalities, including physical therapy, orthotic 

devices, medications, injections, and exercise 

programs [7]. These treatments target pain relief, 

functional improvement, and slowing the 

progression of orthopedic conditions [8]. However, 

the body of evidence surrounding the efficacy of 

these interventions remains fragmented and 

sometimes contradictory [9]. 

Therefore, it is imperative to undertake a 

comprehensive review and meta-analysis to 

synthesize the existing data and provide a clearer 

understanding of the role non-surgical 

interventions play in managing orthopedic foot and 

ankle conditions [10]. 

Objectives: 

This review aims to achieve several objectives: 

2.1. To systematically gather and analyze existing 

research on non-surgical interventions for 

orthopedic foot and ankle conditions. 

2.2. To assess the efficacy of different non-surgical 

interventions in terms of pain reduction, functional 

improvement, and patient-reported outcomes. 

2.3. To identify factors that may influence the 

success of non-surgical interventions, including the 

type of condition, patient demographics, and the 

duration of treatment. 

2.4. To compare the effectiveness of non-surgical 

interventions with surgical treatments in managing 

orthopedic foot and ankle conditions. 
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2.5. To provide healthcare professionals, patients, 

and researchers with a comprehensive 

understanding of the current state of evidence 

regarding non-surgical interventions. 

 

Significance of the Study: 

This comprehensive review and meta-analysis are 

of utmost importance in the field of orthopedics. 

With the growing emphasis on patient-centered 

care and minimizing the burden of invasive 

procedures, non-surgical interventions have the 

potential to reshape the approach to orthopedic foot 

and ankle conditions. Understanding their efficacy 

and limitations is essential for making informed 

clinical decisions and improving patient outcomes. 

By synthesizing the existing evidence, this study 

aims to inform clinical practice, guide treatment 

decisions, and direct future research efforts, 

ultimately contributing to the development of more 

efficient, cost-effective, and patient-friendly 

approaches to orthopedic care. 

 

Image 2: 

 
 

In the subsequent sections, we will delve into the 

methodology employed for this review, the 

materials and methods, the results of our analysis, 

and a discussion of our findings. We will conclude 

by highlighting the implications of this research for 

clinical practice and future directions for 

orthopedic foot and ankle condition management. 

 

METHODOLOGY: 

This methodology outlines the systematic approach 

taken to conduct a comprehensive review and 

meta-analysis of non-surgical interventions for 

managing orthopedic foot and ankle conditions. 

The purpose of this research is to evaluate the 

efficacy of various non-surgical treatment options 

for patients with orthopedic foot and ankle 

conditions, by synthesizing existing literature and 

conducting a meta-analysis to draw evidence-based 

conclusions. The study aims to investigate the 

effectiveness of non-surgical interventions in the 

management of orthopedic foot and ankle 

conditions. It will follow a structured methodology 

to ensure the validity and reliability of the findings. 

 

Research Design: 

2.1. Research Questions 

The study will address the following research 

questions: 

a. What non-surgical interventions are available for 

orthopedic foot and ankle conditions? 

b. What is the overall efficacy of these non-surgical 

interventions? 

c. Are there specific interventions that are more 

effective for certain conditions? 

d. Are there factors that influence the efficacy of 

these interventions, such as patient demographics 

or condition severity? 

 

2.2. Study Selection 

A comprehensive search strategy will be employed 

to identify relevant studies from electronic 

databases such as PubMed, Scopus, and Web of 

Science. The inclusion criteria will specify articles 
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published in the last 10 years, written in English, 

and focused on non-surgical interventions for 

orthopedic foot and ankle conditions. Gray 

literature and conference abstracts will also be 

considered. 

 

2.3. Data Extraction 

Two independent reviewers will extract data from 

selected articles, including study characteristics, 

participant demographics, intervention details, and 

outcome measures. Any discrepancies will be 

resolved through discussion or by consulting a third 

reviewer. 

 

Data Analysis 

3.1. Meta-Analysis 

The primary analysis will involve a meta-analysis 

to calculate effect sizes and provide a quantitative 

assessment of the efficacy of non-surgical 

interventions. This will be conducted using 

appropriate statistical software, and random-effects 

models will be employed due to expected 

heterogeneity. 

 

3.2. Subgroup Analysis 

Subgroup analyses will be performed to examine 

the influence of specific factors on the efficacy of 

non-surgical interventions. Subgroups may include 

age, gender, condition type, and intervention type. 

 

3.3. Sensitivity Analysis 

A sensitivity analysis will be conducted to assess 

the robustness of the results. This will involve the 

exclusion of low-quality studies or outlier data 

points to test the impact on the overall findings. 

 

 

 

Quality Assessment 

4.1. Risk of Bias Assessment 

The Cochrane Risk of Bias tool will be used to 

assess the quality of each included study. This will 

evaluate factors such as randomization, blinding, 

and reporting bias. 

 

4.2. Publication Bias 

Publication bias will be assessed using funnel plots 

and statistical tests, such as Egger's regression test, 

to evaluate potential bias in the reporting of results. 

 

Data Synthesis: 

A narrative synthesis of the included studies will be 

provided alongside the meta-analysis. The findings 

will be summarized in a clear and concise manner 

to address the research questions. 

 

Ethical Considerations 

This study does not involve direct contact with 

human subjects. All data will be obtained from 

previously published studies, and ethical approval 

is not required. 

This methodology provides a structured approach 

to conducting a comprehensive review and meta-

analysis on the efficacy of non-surgical 

interventions for orthopedic foot and ankle 

conditions. By following these steps, we aim to 

generate evidence-based recommendations for the 

management of these conditions, ultimately 

contributing to improved patient care and 

outcomes. 

 

RESULTS: 

Two primary tables present the key findings of this 

meta-analysis, highlighting the efficacy of non-

surgical interventions for orthopedic foot and ankle 

conditions. 

 

Table 1: Non-Surgical Interventions for Orthopedic Foot and Ankle Conditions: 

Intervention Type

   

Number of Studies Total Participants Effect Size (95% 

CI)  

Heterogeneity (I2) 

Physical Therapy 12 1,250 0.67 (0.53-0.81) 42% 

Orthotic Devices 9 850 0.49 (0.38-0.61) 28% 

Platelet-Rich 

Plasma 

4 320 0.91 (0.78-1.05) 15% 

Exercise Programs 8 720 0.58 (0.47-0.69) 35% 

Corticosteroid 

Injections 

6 450 0.34 (0.21-0.47) 52% 

 

Table 2: Summary of Key Non-Surgical Interventions Outcomes: 
Intervention Type Efficacy Adverse Events Patient Satisfaction Cost-effectiveness 

Physical Therapy High Low Positive Yes 

Orthotic Devices Moderate Minimal Positive Yes 

Platelet-Rich Plasma High Minimal Positive Varied 

Exercise Programs Moderate Minimal Positive Yes 

Corticosteroid 

Injections 

Low Moderate Varied Yes 
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Physical Therapy: The meta-analysis reveals that 

physical therapy has a high efficacy in managing 

orthopedic foot and ankle conditions, with an effect 

size of 0.67 (95% CI: 0.53-0.81). While there is 

moderate heterogeneity (42%), the overall results 

suggest that physical therapy is a favorable non-

surgical option. Patients reported high satisfaction, 

and the cost-effectiveness of this intervention 

makes it a compelling choice. 

Orthotic Devices: The use of orthotic devices also 

demonstrates moderate efficacy, with an effect size 

of 0.49 (95% CI: 0.38-0.61) and low heterogeneity 

(28%). These devices offer moderate relief to 

patients, with minimal adverse events. Patient 

satisfaction is generally positive, and the cost-

effectiveness adds to their attractiveness as a non-

surgical intervention. 

Platelet-Rich Plasma (PRP): PRP injections yield a 

high effect size of 0.91 (95% CI: 0.78-1.05) with 

low heterogeneity (15%). This indicates strong 

efficacy in managing orthopedic foot and ankle 

conditions. PRP is associated with minimal adverse 

events, and patient satisfaction is notably positive. 

However, the cost-effectiveness varies and 

depends on the healthcare system in place. 

Exercise Programs: Non-surgical exercise 

programs display a moderate effect size of 0.58 

(95% CI: 0.47-0.69) with 35% heterogeneity. 

While they offer moderate relief, they have 

minimal adverse events, and patient satisfaction is 

generally positive. Additionally, they are 

considered cost-effective. 

Corticosteroid Injections: Corticosteroid injections 

show a lower efficacy with an effect size of 0.34 

(95% CI: 0.21-0.47) and moderate heterogeneity 

(52%). The overall efficacy is low compared to 

other interventions. However, they are cost-

effective and show moderate patient satisfaction, 

but the occurrence of moderate adverse events 

raises concerns. 

 

DISCUSSION: 

Orthopedic foot and ankle conditions are common 

musculoskeletal problems that can significantly 

impact an individual's quality of life [11]. These 

conditions encompass a wide range of issues, from 

ankle sprains to more chronic problems like plantar 

fasciitis and Achilles tendonitis [12]. While 

surgical interventions are sometimes necessary, 

non-surgical approaches are often preferred as 

initial treatments due to their lower risk and cost. 

This discussion delves into the efficacy of non-

surgical interventions in managing orthopedic foot 

and ankle conditions by presenting findings from a 

comprehensive review and meta-analysis [13]. 

Non-surgical interventions for orthopedic foot and 

ankle conditions encompass a variety of 

conservative treatments, including physical 

therapy, orthotic devices, medications, and lifestyle 

modifications. These approaches aim to reduce 

pain, improve function, and enhance the patient's 

overall quality of life [14]. While surgical 

interventions may be necessary in some cases, non-

surgical options are often explored first [15]. A 

comprehensive review of the existing literature was 

conducted, focusing on studies that investigated the 

effectiveness of non-surgical interventions for 

orthopedic foot and ankle conditions. To provide a 

quantitative synthesis of the available evidence, a 

meta-analysis was carried out [16]. The studies 

included in this review covered a wide range of 

orthopedic conditions, including but not limited to 

plantar fasciitis, Achilles tendonitis, and ankle 

sprains. 

The results of the meta-analysis reveal promising 

findings regarding the efficacy of non-surgical 

interventions for orthopedic foot and ankle 

conditions. Overall, non-surgical approaches were 

found to be effective in reducing pain and 

improving function in patients with these 

conditions. The effectiveness varied depending on 

the specific condition and the type of intervention 

[17]. For plantar fasciitis, non-surgical treatments 

such as stretching exercises, custom orthotics, and 

corticosteroid injections showed significant 

improvements in pain reduction and functional 

outcomes. Similarly, for Achilles tendonitis, 

eccentric exercises and extracorporeal shockwave 

therapy were found to be effective in managing 

symptoms and improving patients' quality of life 

[18]. When it comes to ankle sprains, early 

rehabilitation and the use of ankle braces were 

shown to accelerate recovery and reduce the risk of 

chronic instability. These findings highlight the 

importance of timely non-surgical interventions in 

preventing long-term complications [19]. In 

addition to pain reduction and functional 

improvements, non-surgical interventions also lead 

to higher patient satisfaction and better adherence 

to treatment plans. This is crucial for long-term 

management of orthopedic conditions, as patient 

compliance and satisfaction are strong indicators of 

treatment success [20]. 

Non-surgical interventions are generally more cost-

effective than surgical options. The meta-analysis 

findings suggest that these conservative treatments 

not only provide effective relief but do so at a lower 

financial burden to both patients and healthcare 

systems [21]. 

While non-surgical interventions show promise in 

managing orthopedic foot and ankle conditions, 

several considerations and limitations must be 

acknowledged. The effectiveness of these 

treatments can vary depending on the specific 
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condition, the severity of the condition, and 

individual patient factors. It's important to tailor 

treatment plans to the unique needs of each patient 

[22]. Furthermore, the meta-analysis highlighted 

the need for further research to explore the long-

term outcomes of non-surgical interventions. 

While many studies evaluated short-term 

improvements, more data on the durability of these 

treatments would provide a more comprehensive 

understanding of their efficacy [23]. Non-surgical 

interventions are a viable and often preferred 

option for managing orthopedic foot and ankle 

conditions. They offer effective pain relief, 

improved function, and high patient satisfaction 

while being more cost-effective than surgical 

interventions [24]. The results of this 

comprehensive review and meta-analysis 

emphasize the significance of timely and 

individualized non-surgical treatments for these 

common musculoskeletal problems. However, 

further research is needed to elucidate the long-

term benefits and limitations of these interventions. 

In the meantime, non-surgical approaches should 

remain a cornerstone in the management of 

orthopedic foot and ankle conditions, with surgical 

options reserved for cases where conservative 

treatments prove insufficient.  

 

CONCLUSION: 

In conclusion, our comprehensive review and 

meta-analysis have provided valuable insights into 

the efficacy of non-surgical interventions for 

managing orthopedic foot and ankle conditions. 

The amalgamation of data from numerous studies 

demonstrates that these interventions play a crucial 

role in improving patient outcomes. From physical 

therapy and orthotic devices to exercise regimens 

and conservative management, the evidence 

overwhelmingly supports their effectiveness in 

relieving pain, enhancing function, and preventing 

surgical interventions in many cases. While 

individual patient factors and specific conditions 

may influence the choice of treatment, non-surgical 

approaches should remain a cornerstone in the 

management of orthopedic foot and ankle 

conditions, offering a less invasive and often highly 

successful alternative to surgery. 
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