
International Journal of Integrative and Modern Medicine 

 
Copyright © 2026 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                            102 
provided the original work is properly cited.  

 

Orthodontic Treatment – Induced Enamel Demineralization 
  

Abdugani Abdufattakhovich Inoyatov 

Senior Lecturer at the Department of Medical Fundamental Sciences, Kimyo International University in 

Tashkent (KIUT) 

Yunusdjanova Madinabonu 

Student, Kimyo International University in Tashkent (KIUT) 

  

Annotation: Enamel demineralization is a frequent and clinically significant complication 

observed following orthodontic treatment, particularly in patients undergoing fixed appliance therapy. 

The presence of brackets, bands, and archwires facilitates plaque accumulation and impairs effective 

oral hygiene, leading to prolonged acidic challenges on the enamel surface. This process results in 

mineral loss from the enamel structure and commonly manifests as white spot lesions, which may 

compromise dental aesthetics and increase susceptibility to dental caries. Several factors, including 

treatment duration, oral hygiene status, dietary habits, and salivary properties, influence the severity 

and progression of enamel demineralization. Early detection and preventive strategies—such as 

fluoride application, use of remineralizing agents, patient education, and regular professional 

monitoring—play a crucial role in minimizing enamel damage and enhancing long-term treatment 

outcomes. Understanding the mechanisms, risk factors, and prevention of post-orthodontic enamel 

demineralization is essential for improving the quality and effectiveness of orthodontic care. 
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Introduction: Orthodontic treatment with fixed appliances is widely used to correct malocclusion and 

improve both oral function and facial aesthetics. However, despite its clinical benefits, orthodontic 

therapy is often associated with undesirable side effects, among which enamel demineralization is one 

of the most common. The placement of brackets, bands, and ligatures creates additional retentive sites 

for dental plaque, making adequate oral hygiene more difficult to maintain. As a result, acid-producing 

bacteria increase in number, leading to a localized drop in pH and subsequent mineral loss from the 

enamel surface. 

Post-orthodontic enamel demineralization typically presents as white spot lesions around orthodontic 

brackets and can develop within a relatively short period after appliance placement. If not managed 

properly, these lesions may progress to cavitated carious defects, negatively affecting dental aesthetics 

and long-term oral health. The prevalence and severity of enamel demineralization are influenced by 

multiple factors, including treatment duration, patient compliance with oral hygiene measures, dietary 

sugar intake, and salivary flow and composition. Therefore, understanding the etiological mechanisms 

and clinical significance of enamel demineralization after orthodontic treatment is essential for 

developing effective preventive and therapeutic strategies in modern orthodontic practice. 

Main Body: Enamel demineralization following orthodontic treatment represents a multifactorial 

pathological process primarily associated with prolonged plaque retention and sustained acidic 

exposure of the enamel surface. Numerous clinical studies have demonstrated that patients undergoing 

fixed orthodontic therapy exhibit a significantly higher risk of developing enamel demineralization 

compared to non-orthodontic individuals. Epidemiological data indicate that white spot lesions 

develop in approximately 30–70% of patients treated with fixed appliances, with some reports 

suggesting that up to 50% of lesions may appear within the first 6 months of treatment, highlighting 

the rapid onset of mineral loss. The pathophysiology of enamel demineralization is closely linked to 

changes in the oral microenvironment. Orthodontic brackets and bands create plaque-retentive areas 
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that favor the proliferation of acidogenic bacteria, particularly Streptococcus mutans and Lactobacillus 

species. These microorganisms metabolize dietary carbohydrates and produce organic acids, leading to 

a localized reduction in pH below the critical threshold of approximately 5.5, at which enamel 

hydroxyapatite begins to dissolve. Repeated and prolonged acidic challenges disrupt the balance 

between demineralization and remineralization, resulting in net mineral loss.Several risk factors 

significantly influence the prevalence and severity of post-orthodontic enamel demineralization. 

Longer treatment duration, especially exceeding 18–24 months, has been associated with increased 

lesion incidence. Poor oral hygiene practices and high-frequency consumption of fermentable 

carbohydrates further exacerbate the risk. Salivary factors also play a crucial role; reduced salivary 

flow rate and buffering capacity diminish the natural protective mechanisms against enamel 

demineralization. Studies have shown that patients with inadequate oral hygiene may have up to three 

times higher risk of developing white spot lesions compared to compliant patients. Preventive and 

therapeutic interventions have demonstrated measurable effectiveness in reducing enamel 

demineralization. Regular use of fluoride-containing products, such as toothpaste, varnishes, and gels, 

has been shown to reduce the incidence of white spot lesions by approximately 25–50% through 

enhancement of enamel remineralization and inhibition of bacterial metabolism. Additionally, the 

application of calcium- and phosphate-based remineralizing agents, including casein phosphopeptide–

amorphous calcium phosphate (CPP-ACP), has been reported to improve enamel mineral density and 

lesion regression. Patient education and continuous professional monitoring remain essential 

components, as improved oral hygiene compliance alone can significantly decrease lesion 

development. Overall, enamel demineralization after orthodontic treatment is a common but largely 

preventable complication. The integration of evidence-based preventive strategies, early lesion 

detection, and strict oral hygiene protocols is critical for minimizing enamel damage and ensuring 

optimal long-term outcomes of orthodontic therapy. 

Conclusion: Enamel demineralization is a prevalent and clinically important complication associated 

with orthodontic treatment, particularly in patients wearing fixed appliances. The high incidence of 

white spot lesions reflects the significant impact of plaque accumulation, acidic oral environments, and 

inadequate oral hygiene during treatment. Evidence indicates that multiple factors—such as treatment 

duration, dietary habits, salivary characteristics, and patient compliance—play a decisive role in the 

development and progression of enamel mineral loss. Nevertheless, current scientific data confirm that 

enamel demineralization is largely preventable through early risk assessment, consistent oral hygiene 

education, and the application of effective preventive measures, including fluoride and remineralizing 

agents. Incorporating these strategies into routine orthodontic care is essential to preserve enamel 

integrity, improve aesthetic outcomes, and enhance the overall success of orthodontic treatment. 
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