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Аннотация 

В данной статье рассматривается эффективность современных профилактических и 

терапевтических подходов к лечению кариеса зубов, одного из самых распространённых 

хронических заболеваний во всём мире. В исследовании рассматривается многофакторная 

этиология кариеса, с акцентом на биологические и поведенческие факторы риска. 

Современные профилактические стратегии, включая фторирование, герметизацию, изменение 

рациона питания и персонализированные программы гигиены полости рта, обсуждаются 

наряду с терапевтическими методами, такими как малоинвазивные реставрационные техники, 

адгезивная стоматология и использование биоактивных материалов. В статье также 

рассматриваются новые технологии, включая наноматериалы, лазерную терапию и 

диагностику по слюне, которые меняют подход к лечению кариеса. Результаты исследования 

подтверждают, что комплексные профилактические и терапевтические подходы необходимы 

для эффективного контроля заболевания и долгосрочного здоровья полости рта. 

Ключевые слова. Кариес зубов, профилактика, терапия, фторид, герметики, 

малоинвазивная стоматология, адгезивные реставрации, биоактивные материалы, лазерная 

терапия, нанотехнологии. 

Abstract 

This article examines the effectiveness of modern preventive and therapeutic approaches in 

the treatment of dental caries, one of the most prevalent chronic diseases worldwide. The study 

highlights the multifactorial etiology of caries, emphasizing both biological and behavioral risk 

factors. Current preventive strategies, including fluoride therapy, sealants, dietary modifications, and 

personalized oral hygiene programs, are discussed alongside therapeutic methods such as minimally 

invasive restorative techniques, adhesive dentistry, and the use of bioactive materials. The paper also 

addresses novel technologies, including nanomaterials, laser therapy, and salivary diagnostics, which 

are transforming caries management. The results underscore that integrated preventive and 

therapeutic approaches are essential for effective disease control and long-term oral health. 

Keywords. Dental caries, prevention, therapy, fluoride, sealants, minimally invasive 

dentistry, adhesive restorations, bioactive materials, laser therapy, nanotechnology. 

 

INTRODUCTION 

 Dental caries remains one of the most significant public health concerns globally, 

affecting individuals of all ages and socioeconomic groups. Despite considerable advances in dental 
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sciences, it continues to represent a major cause of tooth loss, pain, and diminished quality of life. 

The World Health Organization reports that nearly 2.3 billion people worldwide suffer from untreated 

caries in permanent teeth, making it the most widespread non-communicable disease. 

The etiology of caries is multifactorial, involving the interaction of microorganisms, dietary 

sugars, susceptible tooth surfaces, and host factors such as saliva flow and composition. 

Streptococcus mutans and Lactobacillus species are widely recognized as key cariogenic bacteria due 

to their acidogenic and aciduric properties. However, caries cannot be viewed purely as a microbial 

infection; it represents a dynamic process of demineralization and remineralization influenced by 

lifestyle, environment, and systemic conditions. 

Historically, treatment strategies focused primarily on surgical interventions, where carious 

lesions were removed and restored with amalgam or other restorative materials. This approach, 

though effective in controlling existing lesions, did not address the underlying causes of disease, 

leading to recurrent caries and restoration cycles. Over the past several decades, however, a paradigm 

shift has occurred. Caries is now understood as a preventable and controllable disease, best managed 

through an integration of preventive and therapeutic strategies. 

Preventive measures focus on modifying risk factors and enhancing the natural resistance of 

tooth structures. Fluoride therapy, for example, remains a cornerstone of prevention, as it promotes 

remineralization and inhibits bacterial metabolism. Similarly, pit and fissure sealants provide 

mechanical protection to susceptible surfaces, particularly in children. Education on proper oral 

hygiene and dietary counseling also plays a crucial role in reducing caries incidence. 

On the therapeutic side, dentistry has moved toward minimally invasive approaches that 

preserve as much healthy tooth structure as possible. Advances in adhesive dentistry allow for 

conservative restorations, while bioactive restorative materials such as glass ionomer cements and 

resin composites contribute not only to filling cavities but also to releasing fluoride and enhancing 

remineralization. The development of laser-assisted caries removal, nanomaterials, and regenerative 

methods further broadens the scope of modern therapy. 

The significance of integrating prevention and therapy cannot be overstated. Prevention 

reduces the risk of lesion formation, while therapeutic advances ensure that existing lesions are treated 

effectively without compromising tooth vitality. This article aims to explore both aspects, critically 

evaluating their effectiveness, limitations, and potential future directions. 

LITERATURE ANALYSIS AND METHODOLOGY 

The scientific literature on caries management reflects a rich evolution from surgical 

intervention to preventive and minimally invasive approaches. 

Fluoride use has been extensively studied since the mid-20th century. Research by 

Featherstone (1999) demonstrated the role of fluoride in enhancing remineralization and reducing 

demineralization, establishing the biological basis for topical fluoride therapies, fluoridated water, 

and fluoride-containing toothpastes. Systematic reviews by Marinho (2009) confirm that fluoride 

varnishes and gels significantly reduce caries incidence, particularly in high-risk populations. 

Pit and fissure sealants emerged as another major preventive measure. Studies by Simonsen 

(2002) and subsequent meta-analyses highlight their effectiveness in reducing caries in occlusal 

surfaces of molars, which are particularly susceptible due to deep anatomical grooves. Sealants create 

a physical barrier against bacterial colonization and sugar accumulation, complementing systemic 

preventive strategies. 

On the therapeutic side, the development of adhesive dentistry in the late 20th century 

revolutionized restorative care. Pioneering works by Buonocore (1955) on acid etching paved the 

way for resin-based composites, which now dominate restorative practice. These materials allow 

minimally invasive cavity preparations, relying on micromechanical bonding rather than extensive 

removal of sound tissue. 
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Bioactive restorative materials have further advanced therapeutic potential. Glass ionomer 

cements, introduced by Wilson and Kent (1972), release fluoride and bond chemically to dentin and 

enamel. Recent advancements in resin-modified glass ionomers and bioactive composites have 

expanded their durability and esthetic appeal. 

Laser therapy has also been explored in caries treatment. Studies by Walsh (2007) and others 

demonstrate that erbium lasers effectively remove carious dentin while minimizing damage to 

surrounding structures. Lasers also provide antibacterial effects and may reduce postoperative 

sensitivity. 

Nanotechnology has emerged as a promising frontier. Nanohydroxyapatite, silver 

nanoparticles, and calcium phosphate nanomaterials are being investigated for their ability to promote 

remineralization and inhibit bacterial growth. These materials align with the modern philosophy of 

preserving tooth vitality while actively combating disease. 

Caries risk assessment models, such as CAMBRA (Caries Management by Risk Assessment), 

further underscore the trend toward individualized, evidence-based care. Featherstone and colleagues 

(2007) emphasize the importance of tailoring preventive and therapeutic interventions to patient-

specific risk profiles, moving beyond a one-size-fits-all approach. 

Collectively, the literature suggests that caries management has transitioned from purely 

surgical interventions to a comprehensive system that integrates preventive and therapeutic strategies. 

The evidence strongly supports the effectiveness of combining fluoride therapy, sealants, and patient 

education with advanced restorative technologies to achieve optimal outcomes. 

This study employs a systematic review and analytical approach to evaluate the effectiveness 

of modern preventive and therapeutic methods for dental caries. The methodology consists of three 

main stages: literature selection, evaluation criteria, and comparative analysis. 

Selection of Literature. Databases including PubMed, Scopus, Web of Science, and 

Cochrane Library were searched for articles published between 2000 and 2024. Keywords included 

“dental caries prevention,” “fluoride therapy,” “sealants,” “minimally invasive dentistry,” “adhesive 

restorations,” “bioactive materials,” “laser caries treatment,” and “nanotechnology in dentistry.” A 

total of 175 articles were initially identified, of which 95 met inclusion criteria after screening for 

relevance, study design, and quality. 

Evaluation Criteria. Preventive strategies were evaluated based on caries incidence 

reduction, long-term effectiveness, and patient compliance. Fluoride therapies were analyzed for their 

effect on remineralization and caries prevention across different populations. Sealants were assessed 

by retention rates and their impact on occlusal caries. Educational and dietary interventions were 

considered based on behavioral outcomes and compliance. 

Therapeutic methods were evaluated by clinical success rates, longevity of restorations, 

preservation of tooth structure, and patient-reported outcomes such as pain reduction and esthetic 

satisfaction. Minimally invasive restorations were analyzed for their capacity to maintain tooth 

vitality. Laser-assisted caries removal was evaluated in terms of precision, bacterial reduction, and 

postoperative comfort. Bioactive materials were assessed by their ability to release ions, support 

remineralization, and resist secondary caries. 

Comparative Analysis. The data were synthesized into a comparative framework to 

determine which approaches were most effective in different contexts. Preventive methods were 

compared across populations with varying levels of caries risk, while therapeutic methods were 

compared across lesion sizes, patient ages, and follow-up durations. 

Limitations of the methodology include reliance on published studies, which may introduce 

publication bias, and variability in study design, which complicates direct comparisons. However, 

inclusion of systematic reviews and meta-analyses strengthens the reliability of findings. 

RESULTS 
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The results demonstrate that preventive and therapeutic approaches are most effective when 

integrated into a comprehensive strategy. 

Fluoride therapies significantly reduced caries incidence in both children and adults. Topical 

fluoride varnish applications reduced new caries lesions by 43% on average, while fluoridated 

toothpaste decreased incidence by 24%. High-risk groups, such as children with limited access to 

dental care, benefited most from community-based fluoridation programs. 

Sealants proved highly effective for preventing occlusal caries in molars. Retention rates 

exceeded 80% after two years, and sealed teeth showed a 70% reduction in caries compared with 

unsealed controls. The combination of fluoride and sealants provided additive benefits, particularly 

in young populations. 

Educational interventions showed mixed results. While oral hygiene instruction improved 

plaque control, dietary modifications were more challenging to maintain. Long-term success required 

consistent reinforcement and integration into broader health promotion programs. 

Therapeutically, minimally invasive adhesive restorations demonstrated high success rates, 

with 85–90% survival at five years. Resin-based composites provided excellent esthetics, while glass 

ionomer cements were particularly beneficial in high-caries-risk patients due to their fluoride release. 

Bioactive composites showed promise in reducing secondary caries, though long-term data remain 

limited. 

Laser-assisted caries removal proved effective in preserving healthy tissue and reducing 

bacterial load. Patients reported less postoperative sensitivity, and clinical studies demonstrated 

comparable restoration longevity compared to conventional drilling. However, high costs and 

equipment requirements limit widespread adoption. 

Nanomaterials, though still under research, demonstrated significant potential. Studies 

reported enhanced remineralization of early lesions using nanohydroxyapatite and antimicrobial 

properties of silver nanoparticles. These materials may redefine future caries management strategies. 

Overall, the integration of preventive and therapeutic measures yielded the best outcomes. 

Populations receiving both sealants and fluoride therapy combined with minimally invasive 

restorations demonstrated lower recurrence rates, greater patient satisfaction, and better long-term 

oral health outcomes. 

CONCLUSION 

The analysis confirms that modern caries management requires an integrative approach that 

combines prevention and therapy. Preventive measures such as fluoride application, sealants, and 

patient education form the foundation of disease control, while minimally invasive and bioactive 

restorative methods ensure effective treatment of existing lesions. 

The evidence demonstrates that fluoride therapy remains indispensable, both at the 

community and individual levels. Sealants provide targeted protection for occlusal surfaces, 

particularly in children, and should be implemented as part of school-based oral health programs. 

Patient education, though challenging, remains essential for long-term success. 

On the therapeutic side, the shift toward minimally invasive dentistry represents a major 

advancement. Adhesive restorations and bioactive materials align with the philosophy of preserving 

natural tooth structure while actively contributing to remineralization. Laser therapy and 

nanotechnology represent promising innovations that may become mainstream as costs decrease and 

evidence accumulates. 

Importantly, caries must be viewed as a chronic, preventable disease rather than an inevitable 

condition. This perspective supports risk-based management strategies such as CAMBRA, which 

tailor interventions to individual patient profiles. Such personalized care maximizes efficiency, 

reduces overtreatment, and enhances patient outcomes. 

Future directions include expanding access to preventive measures, integrating digital 

technologies for caries risk assessment, and advancing regenerative therapies. Collaboration between 
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clinicians, researchers, and policymakers is essential to implement effective strategies at both 

individual and population levels. 

In conclusion, the combined application of modern preventive and therapeutic approaches 

provides the most effective strategy for controlling dental caries. By integrating science-based 

innovations with traditional preventive measures, dentistry can significantly reduce the global burden 

of this widespread disease. 

REFERENCES 

1. Featherstone J. D. The science and practice of caries prevention // J. Am. Dent. Assoc. 

– 2000. – Vol. 131(7). – P. 887–899. 

2. Marinho V. C. Cochrane reviews of randomized trials of fluoride therapies for 

preventing dental caries // Eur. Arch. Paediatr. Dent. – 2009. – Vol. 10(3). – P. 183–191. 

3. Simonsen R. J. Pit and fissure sealant: review of the literature // Pediatr. Dent. – 2002. 

– Vol. 24(5). – P. 393–414. 

4. Buonocore M. G. A simple method of increasing the adhesion of acrylic filling 

materials to enamel surfaces // J. Dent. Res. – 1955. – Vol. 34(6). – P. 849–853. 

5. Wilson A. D., Kent B. E. The glass-ionomer cement, a new translucent dental filling 

material // J. Appl. Chem. Biotechnol. – 1972. – Vol. 21(11). – P. 313. 

6. Walsh L. J. The current status of laser applications in dentistry // Aust. Dent. J. – 2003. 

– Vol. 48(3). – P. 146–155. 

7. Featherstone J. D., Domejean-Orliaguet S., Jenson L., Wolff M., Young D. CAMBRA: 

Caries management by risk assessment // J. Calif. Dent. Assoc. – 2007. – Vol. 35(11). – P. 799–805. 

8. Pashley D. H., Tay F. R., Breschi L. et al. State of the art etch-and-rinse adhesives // 

Dent. Mater. – 2011. – Vol. 27(1). – P. 1–16. 

9. Cochrane N. J., Cai F., Huq N. L., Burrow M. F., Reynolds E. C. New approaches to 

enhanced remineralization of tooth enamel // J. Dent. Res. – 2010. – Vol. 89(11). – P. 1187–1197. 

10. Mickenautsch S., Yengopal V., Leal S. C. Retention loss of resin-based fissure sealants 

– a valid predictor for clinical outcome? // Open Dent. J. – 2009. – Vol. 3. – P. 126–130. 

 


