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Abstract 

The aim of the present study was to evaluate the effectiveness of a therapeutic and preventive 

splinting construction developed for the stabilization of teeth in patients with early and 

moderate stages of periodontitis. Mathematical modeling and biomechanical analysis were 

applied, enabling a quantitative assessment of functional load redistribution within the 

dentoalveolar system when using the proposed construction.A thermoplastic polymer, 

Vetakryl, characterized by high biocompatibility, elasticity, and resistance to deformational 

loads, was used as the splinting material. Comparative analysis of the mechanical properties 

of Vetakryl and conventional cobalt–chromium alloys demonstrated the advantages of the new 

material in reducing stress concentration and improving the uniform transmission of 

masticatory forces.The results of mathematical modeling were confirmed by clinical 

observations: the use of the Vetakryl-based construction contributed to a reduction in tooth 

mobility, a decrease in inflammatory manifestations, improvement of periodontal functional 

status, and increased stability of the dental arch.The developed methodology can be 

recommended for clinical application in the treatment and prevention of periodontal diseases, 

as well as serving as a model for further investigations into the biomechanical properties of 

dental constructions. 
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Introduction 

Materials and Methods 

Study Design 

The study was conducted at the Department of Prosthetic Dentistry of the Tashkent State Dental 

Institute. The aim was to perform an experimental and clinical evaluation of the effectiveness 

of a new therapeutic and preventive splinting construction developed using the thermoplastic 

polymer Vetakryl. 
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Materials 

The splinting construction was fabricated from the thermoplastic polymer Vetakryl (Poland), 

which is distinguished by high biocompatibility, transparency, elasticity, and resistance to 

mechanical and thermal воздействия. For comparative analysis, conventional metallic splints 

made of cobalt–chromium alloy were used. 

 

Clinical Subjects 

The clinical study included 30 patients aged 35–55 years diagnosed with mild to moderate 

periodontitis accompanied by pathological tooth mobility of grades I–II. All patients were 

divided into two groups: 

 • Main group (n = 15): treatment using the newly developed thermoplastic Vetakryl splint; 

 • Control group (n = 15): treatment using standard metallic splints. 

 

Research Methods 

Clinical assessment. Tooth mobility was determined according to the Miller classification. 

Periodontal indices, including PMA, GI, and BOP, were evaluated, and periodontal status was 

assessed at 1, 3, and 6 months after the initiation of treatment. 

Mathematical modeling. Quantitative evaluation of functional load redistribution was 

performed using the Finite Element Method (FEM). Modeling was carried out with the 

SolidWorks and ANSYS software packages, where a three-dimensional model of the 

dentoalveolar segment, including teeth, periodontal tissues, alveolar bone, and the splinting 

device, was constructed. 

During modeling, the following parameters were considered: 

 • average masticatory load values (50–150 N); 

 • angular directions of force application (30–45° relative to the longitudinal axis of the tooth); 

 • physical and mechanical properties of the materials (elastic modulus, tensile strength, and 

Poisson’s ratio). 

 

Biomechanical Analysis 

Stress distribution maps, deformation patterns, and displacement vectors under masticatory 

loading were analyzed. For Vetakryl and cobalt–chromium alloy splints, zones of stress 

concentration in the cervical and apical regions of the teeth were compared. 

 

Statistical Analysis 

The obtained quantitative data were processed using variational statistical methods with the 

SPSS 26.0 software package. Differences were considered statistically significant at a 

significance level of p < 0.05. 

 

RESULTS AND DISCUSSION 

The results of the present study allowed for a comprehensive evaluation of the effectiveness of 

the proposed therapeutic and preventive splinting construction made of the thermoplastic 
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polymer Vetakryl, in comparison with conventional metallic splints. The assessment consisted 

of two stages: mathematical modeling and clinical evaluation. 

2.1. Results of Mathematical Modeling 

Using the Finite Element Method (FEM), a three-dimensional model of the dentoalveolar 

segment was created, including the alveolar bone, periodontal ligament, and splinting device. 

Modeling was performed under masticatory loads ranging from 50 to 150 N, applied at an angle 

of 30–45° relative to the longitudinal axis of the tooth.The analysis of mechanical stress 

distribution revealed the following patterns: 

 • In splints made of cobalt–chromium alloy, localized stress concentrations were observed in 

the cervical region of the abutment teeth, reaching 30–32 MPa, which increases the risk of 

microtrauma to periodontal tissues. 

 • When using the Vetakryl splint, stress levels in the same regions were reduced by 35–40%, 

and the load was more evenly distributed along the entire length of the splinting arch. 

 • Analysis of deformation vector maps demonstrated a reduction in peak loads on the abutment 

teeth and a more physiological orientation of force vectors.Thus, the thermoplastic material 

Vetakryl provides an optimal balance between strength and flexibility, contributing to dental 

arch stabilization and reducing traumatic effects on the periodontal tissues. 

 

2.2. Clinical Results 

Clinical trials were conducted in 30 patients aged 35–55 years diagnosed with mild to 

moderate periodontitis. The patients were divided into two groups: 

 • Main group (n = 15): splinting with a Vetakryl-based construction; 

 • Control group (n = 15): splinting with conventional metallic splints. 

Clinical evaluation was based on the following indices: tooth mobility (Miller classification), 

PMA index, bleeding on probing (BOP), and gingival index (GI). 

Table 1. Dynamics of Clinical Parameters in the Main and Control Groups 

Parametr Group 
Before 

treatment 
After 3 months. After 3 moths Δ (%) P- value 

TOOTH 

MOBILITY 
Main 1,86 ± 0,12 1,34 ± 0,10 1,10 ± 0,08 −40,9 % < 0,05 

  Control 1,82 ± 0,13 1,58 ± 0,11 1,41 ± 0,09 −22,5 % < 0,05 

INDEX PMA (%) Main 42,3 ± 3,1 30,8 ± 2,4 23,1 ± 2,0 −45,3 % < 0,05 

  Control 41,7 ± 3,3 36,5 ± 2,8 32,9 ± 2,6 −21,1 % > 0,05 

INDEX BOP (%) Main 38,5 ± 2,7 26,2 ± 2,3 18,7 ± 1,9 −51,4 % < 0,05 

  Control 37,9 ± 2,9 32,6 ± 2,4 28,4 ± 2,1 −25,0 % > 0,05 

INDEX GI Main 1,73 ± 0,09 1,32 ± 0,08 1,05 ± 0,07 −39,3 % < 0,05 

  Control 1,70 ± 0,10 1,51 ± 0,09 1,36 ± 0,08 −20,0 % > 0,05 

 The obtained results demonstrate a pronounced positive dynamic in the main group. After six 

months of treatment, a statistically significant reduction in tooth mobility and inflammatory 

manifestations was observed, indicating the restoration of functional periodontal 
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stability.Patients in the main group also reported a higher level of wearing comfort, absence of 

metallic taste, and better aesthetic adaptation of the splinting construction. 

 

2.3. Discussion 

Data analysis confirmed that the use of the thermoplastic material Vetakryl обеспечивает a 

more physiological redistribution of masticatory loads, reduces stress concentration, and 

thereby contributes to the restoration of periodontal biomechanical balance. 

The close correlation between clinical findings and modeling results emphasizes the reliability 

of mathematical modeling as a predictive tool for assessing the effectiveness of dental 

constructions. 

Comparative analysis also demonstrated that the flexibility and elasticity of the polymer allow 

the maintenance of physiological tooth mobility without excessive pressure on abutment 

elements—an outcome that cannot be fully achieved with metallic splints. 

The obtained data are consistent with the findings of Wilson (2019), Lindhe (2022), and 

Rizayeva (2023), who reported the advantages of polymer-based materials for long-term 

stabilization of the dental arch in patients with mild to moderate periodontitis. 

 

CONCLUSIONS 

The conducted study confirmed the high effectiveness of the developed therapeutic and 

preventive splinting construction made of the thermoplastic polymer Vetakryl in the treatment 

of patients with mild to moderate periodontitis.The application of finite element modeling 

(FEM) and biomechanical analysis enabled an objective assessment of functional load 

redistribution within the dentoalveolar system and revealed clear advantages of the proposed 

construction compared with conventional metallic splints. 

According to the modeling results, the use of Vetakryl provides a 35–40% reduction in stress 

concentration and a more uniform distribution of forces along the dental arch, thereby reducing 

traumatic effects on periodontal tissues.Clinical observations demonstrated a statistically 

significant reduction in tooth mobility (40.9%), a decrease in periodontal inflammatory 

manifestations, and improvement in oral hygiene indices in patients of the main group, 

indicating a pronounced therapeutic effect of the construction. 

The Vetakryl-based construction is characterized by high biocompatibility, optimal elasticity, 

aesthetic properties, and wearing comfort, which increases patient compliance and improves 

quality of life.The obtained results confirm the feasibility of introducing next-generation 

thermoplastic polymers into the practice of prosthetic and periodontal dentistry. The 

combined use of clinical evaluation and numerical modeling may serve as a reliable tool for 

predicting the effectiveness of dental constructions and optimizing treatment protocols for 

periodontal pathology. 

 

References 

1.Алексеева Н.А. Влияние ортопедического лечения на функциональное состояние 

пародонта у больных с травматической окклюзией: дис. … канд. мед. наук: 14.01.14. – 

Тверь, 2018. – 22с. 



European Journal of Interdisciplinary Research and Development 
Volume- 46                                       December- 2025 
Website: www.ejird.journalspark.org                  ISSN (E): 2720-5746 
 

318 | P a g e  
 

2.Арутюнян М.Р. Клинико-функциональные особенности адаптации пациентов 

к бюгельным протезам с каркасом из полиоксиметилена // Бюллетень медицинских 

интернет-конференций / Общество с ограниченной ответственностью «Наука и 

инновации». – 2015. – Т. 5, № 4. – С. 243 –244.  

3.Возная И.В. Клиническая оценка влияния ортопедического лечения на ткани 

пародонта // Вестник проблем биологии и медицины. – 2015. – № 2 (1). – С. 336—339.  

4.Грудянов А.И., Овчинникова В.В. Профилактика воспалительных заболеваний 

пародонта. М.: МИА, 2007. — 80 с. 

5.Ибрагимов Г.С. Биомеханические основы шинирования при заболеваниях пародонта // 

Бюллетень медицинских интернет – конференций / ООО «Наука и инновации». — 2016. 

– Т. 6, № 6. – С. 1080. 

6. Наумович С.А., Полховский Д.М., Дрик Ф.Г. Исследование напряженно-

деформированного состояния зубов методом голографической интерферометрии // 

Медицинский журнал. – 2009. – №3. – С. 63 – 66. 

7. Наумович С.С., Наумович С.А. Современные возможности и практическое 

применение математического моделирования в стоматологии // Современная 

стоматология. – 2011 – №1 – С. 38 – 42. 

8. Седегова О.Н. Экспериментально-клиническое обоснование применения углеродного 

композиционного волокна для шинирования зубов при генерализованном 

пародонтите: дис. … канд. мед. наук: 14.01.14. — Пермь, 2016. – 167 с. 

9.Chen Y.C., Tsai H. Use of 3D finite element models to analyze the influence of alveolar bone 

height on tooth mobility and stress distribution // Journal of Dental Sciences. – 2011. – Vol. 6. 

– P. 90 – 94.  

10.De Boever J. A., De Boever A. M. Occlusion and periodontal health // Functional occlusion 

in restorative dentistry and prosthodontics. – Mosby, 2016. – P. 189 –199. 

11.Салимов, О. Р., & Очилова, М. У. (2024, October). ОЦЕНКА КАЧЕСТВА 

ОТОБРАЖЕНИЯ РАЗМЕРНОЙ ТОЧНОСТИ КУЛЬТИ ЗУБА, ПОЛУЧЕННОГО С 

ПОМОЩЬЮ СКАНИРОВАНИЯ НА ИНТРАОРАЛЬНЫХ СКАНЕРАХ 3D PROGRESS 

И MHT OPTIC RESEARCH AG И TRIOS (3SHAPE A/S) IN VITRO. In Конференции (Vol. 

1, No. 1, pp. 360-361). 

12.Акбаров, А. Н., Талипова, Ю. Ш., Салимов, О. Р., & Толипова, М. А. (2023). 

СТОМАТОЛОГИЧЕСКИЕ АСПЕКТЫ ВИРУСНЫХ ГЕПАТИТОВ. Stomatologiya, (1), 

62-65. 

13.Алиева, Н. М., Очилова, М. У., Толипова М. А. (2022). ШИНИРУЮЩИЕ СИСТЕМЫ 

В ЛЕЧЕНИИ ПАРОДОНТИТА СРЕДНЕЙ СТЕПЕНИ ТЯЖЕСТИ. ИССЛЕДОВАНИЯ И 

ОБРАЗОВАНИЕ, 1(9), 74-78. 

14.Алиева, Н. М., Толипова, М. А., Очилова М. У. (2022). ОРЕДЕЛЕНИЕ 

СТАБИЛЬНОСТИ ИМПЛАНТАТОВ ПРИ РАЗЛИЧНЫХ МЕТОДАХ 

ПРОТЕЗИРОВАНИЯ НА ДЕНТАЛЬНЫХ ИМПЛАНТАХ. ИССЛЕДОВАНИЯ И 

ОБРАЗОВАНИЕ, 1(9), 222-230. 

15.Очилова, М. У., Толипова, М. А., Алиева Н. М. (2022). Молекулярные основы 

развития хронических колитов как предрака толстой кишки. МедЮнион, (1), 112–115. 



European Journal of Interdisciplinary Research and Development 
Volume- 46                                       December- 2025 
Website: www.ejird.journalspark.org                  ISSN (E): 2720-5746 
 

319 | P a g e  
 

16.Очилова, М. У., Толипова, М. А., Алиева Н. М. (2022). Молекулярные основы 

развития хронических колитов как предрака толстой кишки. МедЮнион, (1), 112–115. 

17.САЛИМОВ, О. Р., АЛИЕВА, Н. М., АХМЕДОВ, М. Р., & ОЧИЛОВА, М. У. (2022). 

ОРТОПЕДИЧЕСКИЕ МЕТОДЫ ЛЕЧЕНИЯ ЗАБОЛЕВАННОГО ВИСОЧНО-

НИЖНЕЧЕЛЮСТНОГО СУСТАВА (литературный обзор). Журнал инноваций нового 

века, 18 (3), 3-29. 

18.АЛИЕВА, Н. М., ОЧИЛОВА, М. У., ТОЛИПОВА, М. А., КАСИМОВА Э. В. (2022). 

ОРТОПЕДИЧЕСКИЕ МЕТОДЫ ЛЕЧЕНИЯ ПАРОДОНТИТА СРЕДНЕЙ СТЕПЕНИ 

ТЯЖЕСТИ ШИНИРУЮЩИМИ СИСТЕМАМИ ТАШКЕНТСКИЙ 

ГОСУДАРСТВЕННЫЙ СТОМАТОЛОГИЧЕСКИЙ ИНСТИТУТ. Журнал инноваций 

нового века, 18 (3), 119–143. 

19.Салимов, О. Р., Очилова, М. У., Толипова, М. А., Касимова Э. В. (2022). 

МИНИСТЕРСТВО ЗДРАВООХРАНЕНИЯ РЕСПУБЛИКИ УЗБЕКИСТАН 

ТАШКЕНТСКИЙ ГОСУДАРСТВЕННЫЙ СТОМАТОЛОГИЧЕСКИЙ ИНСТИТУТ. 

МОДЕЛИ И МЕТОДЫ ПОВЫШЕНИЯ ЭФФЕКТИВНОСТИ ИННОВАЦИОННЫХ 

ИССЛЕДОВАНИЙ, 2(18), 217-232. 

20.Касимова, Э. В., Салимов О. Р., Очилова, М. У., Толипова М. А. (2022). 

ВЗАИМОСВЯЗЬ МЕЖДУ ДЕФИЦИТОМ ЭСТРОГЕНОВ И ЗАБОЛЕВАНИЯМИ 

ПАРОДОНТА У ЖЕНЩИН В ПЕРИОДЕ ПОСТМЕНОПАУЗЫ. Журнал инноваций 

нового века, 18 (3), 49-71. 

21.Khalimjonovna, B. S. (2025). POST-COVID-19 CLINICAL AND AUDIOLOGICAL 

CHARACTERISTICS OF TEMPOROMANDIBULAR JOINT (TMJ) 

DYSFUNCTIONS. Лучшие интеллектуальные исследования, 58(4), 144-149. 

22.Xalimjonovna, B. S. (2025). ADVANTAGES OF USING LOCALLY PRODUCED 

GLASS IONOMER CEMENT IN THE CEMENTATION OF FIXED PROSTHODONTIC 

CONSTRUCTIONS. Лучшие интеллектуальные исследования, 58(4), 139-143. 

23.Halimjonovna, B. S. (2025). ADVANTAGES OF DIGITAL TECHNOLOGY IN THE USE 

OF THE DENTAL COLOR COMPARATOR (DENTAL COLORIMETER) IN MODERN 

DENTISTRY AND ITS APPLICATION IN DIAGNOSIS AND TREATMENT. Лучшие 

интеллектуальные исследования, 58(4), 135-138 

24.Алиева Н.М., Толипова М.А., Очилова М.Ю. (2022). АСПЕКТЫ 

СТОМАТОЛОГИЧЕСКИХ ЗАБОЛЕВАНИЙ У БОЛЬНЫХ ХРОНИЧЕСКИМ 

ГЕПАТИТОМ В. (ОБЗОР ЛИТЕРАТУРЫ). ИССЛЕДОВАНИЯ И ОБРАЗОВАНИЕ, 1(9), 

215–221. 

25.Алиева, Н. М., Малика Улмасовна О., Толипова М. А. (2022). ДЕПРОГРАММАТОР 

КОЙСА–КАК ИННОВАЦИОННАЯ ТЕХНОЛОГИЯ В ОРТОПЕДИЧЕСКОЙ 

СТОМАТОЛОГИИ (ЛИТЕРАТУРНЫЙ ОБЗОР). ИССЛЕДОВАНИЯ И 

ОБРАЗОВАНИЕ, 1(9), 60-67. 

 

 

 

 


