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EFFECT OF MICRO-OSTEOPERFORATION IN REDUCTION OF TREATMENT TIME IN 

PATIENTS UNDERGOING FIXED ORTHODONTIC TREATMENT 

 

1. BACKGROUND OF ORTHODONTIC 

TREATMENT 

Orthodontic treatment has revolutionized 

dental care by offering solutions for 

malocclusion, misalignment, and jaw 

discrepancies. It not only improves oral 

function but also enhances aesthetic appeal, 

boosting patients' confidence and overall 

well-being. Despite its advantages, one of 

the major concerns for patients undergoing 

fixed orthodontic treatment is the prolonged 

treatment duration. Studies have shown 

that the average duration of orthodontic 

treatment ranges between 19.9 months to 2 

years. 

 

Prolonged treatment is associated with 

several challenges, including: 

• Gingival Inflammation and 

Periodontal Risks: Long-term 

appliance wear can lead to plaque 

accumulation, increasing the risk of 

gingivitis and periodontal diseases. 

• Root Resorption: Prolonged forces 

applied to teeth during orthodontic 

treatment may cause root 

shortening, leading to structural 

damage. 

• Enamel Decalcification: Fixed 

appliances create retention areas for 

food particles, contributing to 

enamel decalcification and white 

spot lesions. 

 

• Reduced Patient Compliance: 

Lengthy treatments often lead to 

patient fatigue, loss of motivation, 

and non-compliance with oral 

hygiene and appliance care. 

 

Need for Acceleration in Orthodontics 

Given the above challenges, researchers 

have explored various approaches to 

accelerate orthodontic treatment without 

compromising safety or outcomes. These 

approaches can be broadly categorized into: 

1. Surgical Techniques: Corticotomy 

and piezocision involve bone 

modifications to enhance movement 

but are invasive and less appealing to 

patients. 

2. Non-Surgical Techniques: Methods 

such as low-level laser therapy (LLLT), 

vibration stimulation, and 

photobiomodulation aim to improve 

biological responses but may require 

expensive equipment. 

3. Micro-Osteoperforation (MOP): 

Emerging as a minimally invasive 

approach, MOP has shown promise 

in stimulating faster tooth 

movement by leveraging the 

Regional Acceleratory Phenomenon 

(RAP). 

 

 

 

 



2 
 

2. INTRODUCTION TO MICRO-

OSTEOPERFORATION (MOP) 

Micro-osteoperforation is a minimally 

invasive technique that involves creating 

small perforations in the alveolar bone 

adjacent to the teeth undergoing 

movement. Unlike conventional methods, 

MOP is designed to enhance the biological 

response by triggering localized bone 

remodeling and reducing the bone density 

around the target tooth. 

 

Biological Mechanism 

The principle behind MOP lies in stimulating 

the Regional Acceleratory Phenomenon 

(RAP), a process where bone turnover is 

increased following localized trauma. The 

biological process can be outlined as: 

1. Cytokine Release: The perforations 

stimulate inflammatory mediators 

such as cytokines and 

prostaglandins, which activate 

osteoclast recruitment. 

2. Bone Remodeling: Elevated cytokine 

levels increase bone resorption and 

remodeling, allowing teeth to move 

faster through the bone matrix. 

3. Faster Tooth Movement: The 

controlled trauma enhances 

metabolic activity, reducing 

treatment time without 

compromising stability. 

 

Key Features of MOP 

• Minimally Invasive: Requires no 

surgical flap elevation, making it less 

painful and more acceptable to 

patients. 

• Adjunct to Traditional Techniques: 

Can be combined with conventional 

mechanotherapy (e.g., fixed braces 

or aligners) to improve outcomes. 

• Customizable Applications: Number, 

depth, and spacing of perforations 

can be tailored to individual cases. 

 

3. LITERATURE REVIEW AND EXISTING 

EVIDENCE 

Extensive research has been conducted to 

evaluate the effectiveness of MOP in 

accelerating orthodontic treatment. 

However, findings have been mixed, 

reflecting the need for more high-quality 

trials. 

 

KEY STUDIES 

1. Aboalnaga et al. (2019) 

o Design: Split-mouth randomized 

controlled trial (RCT). 

o Sample Size: 18 patients (9 in 

control, 9 in MOP group). 

o Results:  

▪ MOP facilitated greater canine 

apex movement compared to 

control but did not significantly 

accelerate overall tooth 

movement (0.06 mm/month 

difference). 

▪ Pain levels were mild to 

moderate, subsiding within 72 

hours. 

 

2. Singh et al. (2023) 

o Design: Randomized controlled trial 

with two groups (MOP1 and MOP2). 
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o Sample Size: 22 patients with a 

mean age of 17.1 ± 2.4 years. 

o Results:  

▪ MOP groups demonstrated 

twice the rate of canine 

retraction within 56 days 

compared to controls. 

▪ Pain and discomfort levels were 

reported only during the first 72 

hours. 

3. Alkebsi et al. (2018) 

o Design: Split-mouth trial with 32 

patients. 

o Findings:  

▪ No significant acceleration of 

tooth movement with MOP at 

any time point. 

▪ High patient satisfaction despite 

lack of significant acceleration. 

Key Observations 

• Efficacy Variability: Studies showed 

contrasting outcomes, with some 

reporting a two-fold increase in 

movement and others observing no 

effect. 

• Measurement Techniques: 

Parameters included CBCT scans, 

stone cast measurements, and 3D 

imaging for precision. 

• Patient Experience: While pain and 

swelling were common, MOP was 

generally well-tolerated. 

 

 

 

 

 

 

4. RESEARCH OBJECTIVES AND 

SIGNIFICANCE 

This study aims to bridge the gaps identified 

in previous research by: 

1. Evaluating whether MOP 

significantly reduces orthodontic 

treatment time. 

2. Assessing secondary outcomes such 

as anchorage loss, root resorption, 

and pain levels. 

3. Investigating patient satisfaction and 

willingness to repeat the procedure. 

 

Research Hypothesis 

• Null Hypothesis (H0): MOP does not 

significantly accelerate orthodontic 

treatment compared to conventional 

methods. 

• Alternate Hypothesis (H1): MOP 

facilitates faster tooth movement by 

enhancing biological responses. 

 

5. SIGNIFICANCE OF THE STUDY 

Addressing Key Challenges in Orthodontics 

Prolonged orthodontic treatments present 

multiple risks: 

1. Biological Complications: Increased 

likelihood of root resorption and 

periodontal issues. 

2. Patient Compliance: Longer 

treatments often result in poor 

patient cooperation and 

dissatisfaction. 

3. Economic Impact: Extended 

treatment times lead to higher costs, 

which may deter patients from 

pursuing orthodontic care. 
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Micro-osteoperforation (MOP) has emerged 

as a promising approach to mitigate these 

challenges by accelerating tooth movement 

without requiring invasive surgery. Its 

minimal invasiveness and adaptability to 

existing treatment plans make it particularly 

appealing for both practitioners and 

patients. 

 

BRIDGING RESEARCH GAPS 

Despite its potential, the current body of 

literature on MOP presents conflicting 

results. While some studies report a 2.3-fold 

increase in tooth movement rates, others 

found no statistically significant differences 

between MOP-treated and control groups. 

Key gaps identified include: 

1. Inconsistent Study Designs: 

Differences in sample sizes, 

intervention protocols, and 

evaluation techniques. 

2. Limited Long-Term Data: Most 

studies focus on short-term effects, 

leaving questions about long-term 

stability and root resorption risks 

unanswered. 

3. Patient Experience: Although pain 

and discomfort have been evaluated, 

patient satisfaction and willingness 

to repeat the procedure require 

further exploration. 

 

6. OBJECTIVES OF THE CURRENT STUDY 

This study aims to address the gaps 

identified in previous research by focusing 

on the following objectives: 

 

 

1. Primary Objective 

o To evaluate whether micro-

osteoperforation significantly 

reduces the duration of 

orthodontic treatment compared 

to conventional methods. 

2. Secondary Objectives 

o To analyze the impact of MOP on: 

▪ Anchorage Loss: Assessing 

whether MOP affects the 

stability of adjacent teeth. 

▪ Root Resorption: Measuring 

structural changes in root 

morphology using CBCT 

imaging. 

▪ Patient Comfort and 

Satisfaction: Evaluating pain 

levels, daily life disruptions, 

and willingness to repeat the 

procedure. 

3. Hypothesis Testing 

o Null Hypothesis (H0): MOP does 

not lead to faster orthodontic 

treatment outcomes compared 

to conventional methods. 

o Alternate Hypothesis (H1): MOP 

accelerates tooth movement by 

enhancing biological responses 

and reducing bone density. 

 

7. KEY PARAMETERS EVALUATED IN PAST 

STUDIES 

1. Rate of Tooth Movement 

• Studies used CBCT scans and digital 

models to measure tooth 

displacement over specific intervals. 

• Findings: 
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o Aboalnaga et al. (2019): The 

distance moved by canine 

apex was higher with MOP 

(0.47 mm) compared to 

control (P < 0.05). 

o Singh et al. (2023): MOP 

resulted in twice the rate of 

retraction within the first 56 

days. 

2. Anchorage Loss and Root Resorption 

• No significant anchorage loss was 

observed between MOP and control 

groups in multiple trials. 

• Root resorption was minimal and 

comparable between the two 

groups, indicating that MOP does not 

pose additional risks. 

3. Pain Perception and Patient Experience 

• Mild-to-moderate pain was reported 

immediately after the procedure, 

subsiding within 72 hours. 

• Singh et al. highlighted that 60% of 

participants rated pain as moderate 

and 15% as severe, primarily 

affecting chewing and speech. 

• Despite initial discomfort, most 

participants expressed satisfaction 

with the procedure and willingness 

to recommend it. 

 

8. DATA ANALYSIS FROM THE CURRENT 

STUDY 

Excel Insights and Data Patterns 

The Excel dataset provided important 

insights into variations in treatment 

response based on intervention type, timing, 

and measurements. 

 

1. Sample Sizes and Age Groups 

o Studies included participants 

aged 17–30 years, ensuring 

relevance to adult orthodontics. 

o Balanced gender distribution 

allowed for unbiased results. 

2. Time Intervals for Evaluation 

o Measurements taken at T0 (pre-

retraction), T1 (4 weeks), and T2-

T4 (8–16 weeks) demonstrated 

incremental improvements with 

MOP. 

3. Effectiveness of MOP 

o Data showed higher rates of 

tooth movement (0.96–1.41 

mm/month) in MOP-treated 

groups compared to 0.63–0.87 

mm/month in controls. 

o Faster retraction was particularly 

evident in the first 8 weeks, 

aligning with RAP's biological 

effects. 

4. Procedure Techniques 

o Variations included single-side 

perforations and split-mouth 

designs, ensuring balanced 

comparisons. 

o Both buccal-only perforations 

and buccal-palatal perforations 

showed improvements, but 

differences between techniques 

were statistically insignificant. 


