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Abstract 

A new trend in medicine is the introduction of digital technologies in dentistry, with the 

help of which patients with partial loss of teeth achieve the necessary occlusal ratios of the jaws 

and aesthetic results. Modern processes for manufacturing fixed dental prostheses shorten the 

treatment period and accelerate the adaptation process, and the introduction of digital processes at 

the stage of planning and manufacturing of fixed structures makes it possible to increase the 

productivity of dentists-orthopedics. 

Aim: to study the peculiarities of the distribution and magnitude of the contact pressure 

that occur on the surface of the teeth in patients with different types of occlusion. 

Materials and methods. In order to solve the set goal, we performed clinical and 

laboratory examination of patients with defects of the crown part of the tooth before prosthetics 

and 6 months after prosthetics. Of these: 80 (48.5%) patients were prosthetically implanted with 

fixed structures manufactured in the laboratory, and 85 (51.5%) were digitally implanted. The 

total number of patients with crown defects on the upper jaw was 84 (50.9%) and 81 (49.1%) on 
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the lower jaw. Of them, 85 (48.5%) were women and 80 (51.5%) were men. To study the 

peculiarities of the distribution and magnitude of the contact pressure that occur on the surface of 

the teeth in the studied patients with different occlusion variants, we used the T-Scan computer 

analysis system of occlusion. 

Research results. Bridge-like prostheses made by the analog method have certain 

disadvantages that persist throughout the registration period. The occlusal pattern of load on 

certain groups of teeth worsens. These are excessive overloads of the lateral group of teeth in 

each adaptation period of registration. Weakened or even absent occlusal contacts of the front 

group of teeth. After selective grinding of the teeth, the situation does not change significantly. 

At each of the stages, the fissure-tuberous contacts are corrected, which improves the occlusal 

balance, but turns point contacts into flat ones. This in turn leads to possible prolonged chewing 

time and myofascial imbalance. as well as overloading of the temporomandibular joint. At the 

same time, it should be noted that the time of closing and opening of tooth rows remains within 

the physiological norm. 

Conclusions. It was established that patients who had temporary bridge-like fixed 

structures manufactured by the analog method had an underestimation of the interalveolar height, 

which resulted in premature contact of the teeth with their subsequent overload. Preservation 

during the entire period of registration of supracontacts indicates a lack of adaptation to them and 

an increase in the time of the dentist-orthopedic doctor for selective grinding and interference 

with the physical properties of fixed structures. 

Key words: occlusal relations of the jaws; fixed structures; photoactivation; TMJ 

and TM dysfunction; digital method; relaxation splints. 

 

Topicality. A new trend in medicine is the introduction of digital technologies in 

dentistry, with the help of which patients with partial loss of teeth achieve the necessary occlusal 

ratios of the jaws and aesthetic results. Clinical stages become more comfortable for patients, and 

for the dentist, clinical and technological processes accelerate the production of orthopedic 

structures. Modern manufacturing processes of fixed dentures shorten the treatment period and 

speed up the adaptation process. The implementation of digital processes at the stage of planning 

and manufacturing of fixed structures increased the productivity of employees of institutions and 

improved management. 
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A major development in the world over the past 10 years has been in the field of software 

in dental organizations, related to the modern demands of patients and directly to the 

development of medical technologies. Analyzing the work of institutions after the introduction of 

digital technologies, we can testify to a reduction in the number of errors, as well as the absence 

of technical negligence in the manufacture of fixed structures by the analog method at the 

laboratory stages. 

So, before us is an urgent question to analyze the expediency of introducing digital 

diagnostic methods and technological stages of manufacturing fixed orthopedic structures into 

dental practice. 

Aim: to research the features of the distribution and magnitude of contact pressure that 

occur on the surface of teeth in patients with different types of occlusion. 

Materials and methods. In order to solve the set goal, we performed clinical and 

laboratory examinations of patients with defects of the crown part of the tooth before prosthetics 

and 6 months after prosthetics. Of these: 80 (48.5%) patients were prosthetically implanted with 

fixed structures manufactured in the laboratory, and 85 (51.5%) patients were digitally implanted. 

The total number of patients with crown defects on the upper jaw was 84 (50.9%) and 81 (49.1%) 

on the lower jaw. Of them, 85 (48.5%) were women and 80 (51.5%) were men. All patients were 

divided into IV groups depending on the type of prosthetics in the manufacture of permanent 

aesthetic structures of dental prostheses. 

Group I - patients with defects of the hard tissues of the teeth and defects of the dentition, 

who were made veneers and artificial crowns according to a digital protocol (preceramics, 

zirconium dioxide). In this group 45 (27.3%) patients were examined. 

Group II - patients with defects of the hard tissues of the teeth and defects of the dentition, 

who were made veneers and artificial crowns according to an analog protocol (metal ceramics, 

preceramics). In this group, 40 (24.2%) patients were examined. 

Group III - patients with defects of the hard tissues of the teeth and defects of the 

dentition, who were made bridge-like prostheses according to a digital protocol (zirconium 

dioxide). 38 (23.3%) patients were examined in this group. 

Group IV - patients with defects of hard tissues of teeth and defects of dental rows, who 

were made bridge-like prostheses according to an analog protocol (metal ceramics, zirconium 

dioxide). In this group, 42 (25.5%) patients were examined. 
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To study the peculiarities of the distribution and magnitude of the contact pressure, which 

occur on the surface of the teeth in the studied patients with different types of occlusion, we used 

the T-Scan computer analysis system of occlusion. 

The processing of the obtained research results was determined by calculating the mean 

value (M) and the mean square deviation (SD), as well as the Student's test and the Pearson 

correlation coefficient (to identify the relationship between quantitative characteristics). When 

checking the population for normality of distribution, the Shapiro-Wilk test was used. The 

analysis was carried out in the program "Statistica 6.1" (SN AJAX909E615822FB). A 

statistically significant difference was considered at p<0.05. 

We emphasize that all the research conducted by us was conducted after the patients had 

read and signed the informed voluntary consent to participate in the research in compliance with 

the Declaration of the World Medical Association on Ethical Principles in the Conduct of 

Scientific Medical Research Involving Humans (2000, Helsinki), as well as the well-known 

provisions of the Convention Council of Europe on Human Rights (1997). 

The examination of the submitted materials was carried out by the Commission on 

Bioethical Examination and Ethics of Scientific Research at the Bogomolets National Medical 

University , Kyiv, Ukraine (protocol No. 185 dated May 27, 2024). 

Research results and their discussion. As a result of our research, it was determined that 

45 (27.3%) patients who received prosthetics with crowns made digitally after the laboratory 

have occlusion within the physiological norm, supracontacts are rare in them, and occlusal 

contacts are mostly point. The time of occlusion and deocclusion is normal. The balance of 

occlusal contacts is at a high level. Such patients almost do not need polishing (Fig. 1). 

The integrity of the contacts of the tooth rows, where each tooth is included in the closing 

chain, indicates the uniformity of the load on the periodontal tissues, which is also confirmed by 

the closing time in the central occlusion (0.24s) and the opening time (0.11s), which corresponds 

to the physiological interval norm. At the same time, it should be noted that the balance of 

occlusion at the moment of maximum fissure-tuberous closure is 50.3% and 49.7%, which 

indicates the occlusal balance of the right and left sides of the tooth level. 

In all patients of this group, after 6 months, the situation does not change significantly, the 

force of contact on the molars increases, the occlusion is stable, the time of occlusion and 



292 

 

deocclusion is normal. The sequence of occurrence of occlusal contacts is within the norm (Fig. 

2). 

 

Fig. 1. The result of the T-Scan study in patients of group I, after receiving the design from the 

laboratory 

 

 

Fig. 2. The result of the T-Scan study in group I patients 6 months after prosthetics 
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Increased contact is registered in areas 6 and 7 of teeth, which indicates adaptation to new 

full-fledged contacts of the fissure-tuberous closure, and the redistribution of masticatory 

pressure in the central occlusion confirms the concept of protecting the front group of teeth with 

the back teeth for occlusal relief. The closing time of the dental rows is kept at an optimal level, 

and the occlusal balance of the right and left sides also remains at a good level, which indicates 

the completeness of the functional characteristics of the crowns made by the digital method. 

In 31 (77.5%) patients of the second group, immediately after prosthetics on the crowns, 

mainly point contacts with a tendency to prolonged occlusion time due to uneven occurrence of 

occlusal contacts during closing, which can cause muscle parafunctions, are observed. This is 

confirmed by the extended closing time, which is 0.43s. The increase in closing time beyond the 

norm is explained by the presence of many supracontacts on teeth 17, 15, 14, 24, 26, 27 (Fig. 3). 

After the initial correction, normalization of occlusion time was observed in patients, but the area 

of occlusal contacts on artificial crowns increased. This may indicate a lack of adaptive and 

compensatory capabilities in response to excessive planar overloading of certain groups of teeth, 

which leads to repeated selective grinding by the doctor, interference with the physical structure 

of fixed structures. 

 

 

Fig. 3. The result of the T-Scan study in patients of the II group after receiving the structures 

from the laboratory 
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In the III group, after fixation of non-removable orthopedic structures made by the digital 

method, 37 (97.3%) patients have optimal occlusal balance (Fig. 4) and complete absence of 

supracontacts. The nature of the closing is point. In this case, the correction will be minimal, and 

there is almost no risk of transforming a point into a planar occlusion scheme. It should be noted 

that the contacts of the frontal group of teeth are complete, where each tooth perceives the 

corresponding physiological load. 

Fig. 4. The result of the T-Scan study in patients of the III group after receiving the structures 

from the laboratory 

 

After 6 months, occlusal balance remains at the optimal level on the right 48.2% and on 

the left - 51.8%. There are no excessive contacts on the teeth of the lateral group, which indicates 

better adaptability to structures made by the digital method. Also, a minimal correction of the 

initial single minor reinforced contacts will improve the adaptability of the maxillofacial 

apparatus. 

In group IV, after fixation of non-removable orthopedic structures made by the analog 

method, a change in occlusal balance was registered in 39 (92.8%) patients with a predominance 

of the left side, i.e. quadrants 2 and 4, which indicates a slight occlusal overload already at the 
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time of prosthetics with bridge-like prostheses. Excessive and supracontacts are noted mainly on 

the lateral group of teeth - 17, 16, 27, 26. It should be noted that there are no full-fledged point 

contacts on certain teeth of the frontal group, that is, the transmission of masticatory pressure is 

unevenly distributed (Fig. 5). 

 

 

Fig. 5. The result of the T-Scan study in patients of the IV group after receiving the structures 

from the laboratory 

 

In 10 (23.8%) patients 6 months after prosthetics, the stability of occlusal balance is noted 

and is 52.3% on the right and 47.7% on the left, which corresponds to the physiological interval. 

The closing time corresponds to the norm of 0.26 s, the opening time of 0.07 s. It should be taken 

into account that excessive contacts remain on 17, 27, 26 teeth. The appearance of new 

supracontacts on 16 teeth indicates planar closure (Fig. 5). It also indicates the possible intrusion 

of crowns with excessive contacts, which were previously registered. The lack of full contact on 

the frontal group of teeth indicates possible future diseases of periodontal tissues, as the response 

of adjacent teeth to occlusal overload - trauma. 
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Conclusions: 

1. Fixed orthopedic structures, namely, bridge-like prostheses made by the analog 

method, have certain disadvantages that persist throughout the registration period. The occlusal 

pattern of load on individual groups of teeth worsens. These are excessive overloads of the lateral 

group of teeth in each adaptation period of registration. Weakened or even absent occlusal 

contacts of the front group of teeth. After selective grinding of the teeth, the situation does not 

change significantly. At each of the stages, fissure-tuberous contacts are corrected, which 

improves occlusal balance, but turns point contacts into flat ones. This in turn leads to possible 

prolonged chewing time and myofascial imbalance. as well as overloading of the 

temporomandibular joint. At the same time, it should be noted that the time of closing and 

opening of the tooth rows remains within the physiological norm. 

2. Preservation during the entire period of registration of supracontacts indicates a lack of 

adaptation to them and an increase in the time of the dentist-orthopedic doctor for selective 

grinding and interference with the physical properties of fixed structures. 

3. We have analyzed the structures and substantiated treatment algorithm of patients with 

this pathology, the results of the study are the adaptation of the masticatory apparatus to the new 

interalveolar height and occlusal-articulation ratios of the jaws, which allows us to direct the 

doctor's actions to the necessary treatment steps. 
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