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ABSTRACT

The development of modern computer technologies has made it possible to introduce into
orthodontic practice the latest methods of diagnosis and treatment of dentoalveolar anomalies.
Domestic orthodontics, which has an extensive scientific base, has received the opportunity for
technological development since the beginning of the 90s. The Department of Orthodontics
Moscow State University of Medicine and Dentistry named after A.l. Evdokimov of the Ministry of
Health of Russia (Moscow, Russia), throughout its scientific experience, under the guidance of
Corresponding Member of the Russian Academy of Medical Sciences, Doctor of Medical Sciences,
Professor L.S. Persina, uses modern diagnostic methods in her diagnostic arsenal to analyze the
morphological state of the dentition.

*Corresponding author: E-mail: ruslankalmykov777@yandex.ru;



Maisigov et al.; JPRI, 33(40A): 101-105, 2021; Article no.JPRI.72151

Keywords: 3D technologies; orthodontics; digital models; anthropometric analysis.

1. INTRODUCTION

The development of modern computer
technologies has made it possible to introduce
the latest methods of diagnosis and treatment of
dental anomalies into orthodontic practice [1-4].
Russian orthodontics, which has an extensive
scientific base, has been able to develop
technologically since the early 90s. The
Department of Orthodontics Moscow State
University of Medicine and Dentistry named after
A. |. Evdokimov of the Ministry of Health of
Russia (Moscow, Russia) throughout its’
scientific experience, under the guidance of a
Corresponding Member of the Russian Academy
of Medical Sciences, MD, Professor L. S.
Persina, uses modern diagnostic methods in her
diagnostic arsenal in order to analyze the
morphological state of the dental system.
Anthropometric analysis of diagnostic models of
dentition is one of the main diagnostic methods
in orthodontics [5-7]. Previously, the analysis was
carried out using a caliper and a ruler, which did
not always exclude metric errors. The
development of modern technologies opens up
opportunities for a more accurate analysis of the
studied material and diagnostic models in
particular [8-13]. Modern computer programs and
innovative tools used allow combining digital 3D
diagnostic models with photographs, and this

allows discussing the treatment plan and the
results of orthodontic treatment with the patient
with a demonstration of the clinical picture on the
monitor screen [14-19]. Accordingly, the
accuracy of measurements has increased and
the prognosis of orthodontic treatment has
become sufficiently predictable [20,21].

1.1 Purpose of the Article

Analysis of the use of modern computer
programs in orthodontic practice in the
examination of a patient with occlusion
anomalies.

1.2 Objectives

1. Application of modern computer programs
in the study and analysis of digital
diagnostic models.

2. Determination of the stages of
manufacturing digital diagnostic models of
dentition.

3. Conduction of an anthropometric analysis
of digital diagnostic models of dentition
with the help of innovative tools.

Fig. 1. Diagnostic models made using 3D printing
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2. MATERIALS AND METHODS

The modern computer programs of domestic and
foreign manufacturers are used. An
anthropometric analysis of 10 virtual diagnostic
models of dentition with anomalies of the
position of the teeth was carried out. Digital
diagnostic models were made on the basis of
dental impressions obtained by a doctor and
further scanning of plaster models of dental rows.
Digital diagnostic models were studied by
dividing the tooth rows into segments: anterior
(upper, lower), lateral right and left (upper and
lower), respectively (Fig. 1). 20 anterior and
40 lateral segments were determined and
studied on digital diagnostic  models.
Mesiodistal, mediolateral dimensions of
teeth, transversal, sagittal dimensions of
tooth rows and apical bases were measured
and studied. The measurement results are
analyzed. The analysis of occlusiograms

obtained at the diagnostic stage was carried
out.

3. RESULTS AND DISCUSSION

The results of the anthropometric analysis
in the examined group showed that the size of
the incisors of the upper dentition was
increased and their position was characterized
as crowded due to an increase in mediolateral
dimensions, which was 40%. Narrowing
of the dentition was observed in 45% and,
as a result, there was a close position of the
teeth. Shortening of the dentition was
diagnosed in 15%, which is due to the early loss
of baby teeth(from the anamnesis), secondary
adentia of permanent teeth, and consequently
the displacement of the mesial chewing group of
teeth (Fig. 2). The influence of the position of the
teeth on the degree of chewing load is
determined, which is proved by occlusiograms.

incisors40%

Fig. 2. Results of the anthropometric analysis of 3D models
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4. CONCLUSION

The use of modern computer technologies
accelerates the diagnostic process, allows for
high-precision anthropometric analysis of digital
diagnostic models, and systematizes the
received diagnostic information. It also gives the
doctor a more detailed diagnosis, which speeds
up and facilitates the treatment plan. Modern
digital and additive technologies allow the patient
to look at the treatment plan, before and after.

Computer technologies allow us to:

- to increase the accuracy of measurements, and
therefore to make an accurate diagnosis and
predict the results of orthodontic treatment

- simulate the shape and size of the dentition,
create occlusal relationships on virtual diagnostic
models obtained on the basis of an impression
with subsequent scanning of plaster models or
obtained using intra-oral scanners that scan the
oral cavity with high accuracy.

- modules of modern computer programs allow
doctors to use virtual models of dentition at the
diagnostic stage

CONSENT
It is not applicable.

ETHICAL APPROVAL

Agreements were obtained to participate in
patient ftrials. Ethics committee approved the
obtained data.

COMPETING INTERESTS

Authors have declared that

interests exist.

REFERENCES
1. Jeon H, Lee SJ, Kim TW, Donatelli RE.

no competing

Three-dimensional analysis of lip and
perioral soft tissue changes after
debonding of labial brackets. Orthod

Craniofac Res. 2013;16:65-74.

2. Mishvelov A E, Ibragimov A K, Amaliev | T,
Esuev A A, Remizov O V, Dzyuba M A, et
al. Computer-Assisted Surgery: Virtual-
and Augmented-Reality Displays for
Navigation During Planning and

10.

104

Performing Surgery on Large Joints.
Pharmacophore. 2021;12(2):32-38.
Available:https://doi.org/10.51847/50jmUfd
uf

Baklanov IS, Baklanova OA, Shmatko AA,
Gubanova MA, Pokhilko AD. The Historical
Past as a Factor of Sociocultural
Transformations of Postmodernity. Journal
of History Culture and Art Research.
2018;7(1):373-378

Baklanov |, Rodionova V, Ivashova V,
Shvachkina L, Medvedeva V. Social
Trends for Increasing Satisfaction with the
Educational Services of a Modern
University. Quality-Access To Success.
2020;21(179):88-90

Hight G Ya, Mishvelov A E, Nuzhnaya C V
et al. New Image Modeling Features For
Planning Surgical Interventions. Research
Journal of Pharmaceutical, Biological and
Chemical Sciences, 2019;10(1):140-143
Nagdalian AA, Rzhepakovsky IV, Siddiqui
SA, Piskov Sl, Oboturova NP, Timchenko
LD, Lodygin A, Blinov AV, lIbrahim SA.
Analysis of the Content of Mechanically
Separated Poultry Meat in Sausage Using
Computing Microtomography. Journal of
Food Composition and Analysis.
2021;100:103918

Pushkin SV, Nagdalian AA, Rzhepakovsky
IV, Povetkin SN, Simonov AN, Svetlakova
EV. AFM and CT Study of Zophoba
Smorio Morphology and Microstructure.
ENTOMOLOGY AND APPLIED SCIENCE
LETTERS. 2018; 5(3):35-40

Blinov AV, Siddiqui SA, Nagdalian AA,
Blinova AA, Gvozdenko AA, Raffa VV, et
al. Investigation of the influence of Zinc-
containing compounds on the components
of the colloidal phase of milk. Arab J
Chem. 2021;14(7):103229

Demchenkov EL, Nagdalian AA,
Budkevich RO, Oboturova NP, Okolelova
Al. Usage of atomic force microscopy for
detection of the damaging effect of CdCI2
on red blood cells membrane.
Ecotoxicology and Environmental Safety.
2021;208:111683

Gvozdenko AA, Blinov AV, Yasnaya MA,
Golik AB, Raffa VV, Kramarenko VN,
Maglakelidze DG, Shevchenko IM.
Computer quantum-chemical simulation of
multicomponent SiO2-MexOy systems.
Physical and Chemical Aspects of the
Study of Clusters Nanostructures and
Nanomaterials. 2020;12:394-404



11.

12.

13.

14.

15.

16.

Maisigov et al.; JPRI, 33(40A): 101-105, 2021; Article no.JPRI.72151

Ayivi R, Ibrahim S, Colleran H, Silva R,

Wiliams L, Galanakis C, Fidan H,
Tomovska J and Siddiqui SA. COVID-19:
human immune response and the

influence of food ingredients and active
compounds. Bioactive Compounds in
Health and Disease. 2021;4(6):100.
Available:https://ffhdj.com/index.php/Bioact
iveCompounds/article/view/802

Siddiqui SA, Ahmad A. Implementation of
Newton’s algorithm using FORTRAN. SN
Comput Sci. 2020;1(6):1-8.
Available:https://link.springer.com/article/1
0.1007/s42979-020-00360-3

[Accessed 18 Feb. 2021]

Siddiqui SA, Ahmad A. Implementation
of  Thin-Walled Approximation to
Evaluate Properties of Complex Steel
Sections Using C++. SN Comput. Sci.
2020;1(6):1-11.
Available:https://link.springer.com/article/1
0.1007/s42979-020-00354-1

[Accessed 18 Feb. 2021]

Remizova A A, Dzgoeva M G, Tingaeva Y
I, Hubulov S A, Gutnov V M, Bitarov P A,
et al. Tissue Dental Status and Features of
Periodontal Microcirculation in Patients
with New COVID-19  Coronavirus
Infection.. Pharmacophore. 2021;12(2):6-
13.
Available:https://doi.org/10.51847/5JIbnUb
HKT

Galabueva Al, Biragova AK, Kotsoyeva
GA, Borukayeva ZK, Yesiev RK, Dzgoeva
ZG, et al. Optimization of Modern Methods
of Treating Chronic Generalized
Periodontitis of Mild Severity.
Pharmacophore 2020;11(1):47-51
Raevskaya Al, Belyalova AA, Shevchenko
PP, Karpov SM, Mishvelov AE, Simonov
AN, et al. Cognitive Impairments in A

17.

18.

19.

20.

21.

Range of Somatic Diseases Diagnostics,
Modern  Approach to  Therapy
Pharmacophore. 2020;11(1):136-41
Minaev SV, Kirgizov IV, Akselrov MA,
Gerasimenko IN, Shamsiev JA, Bykov NI,
Grigorova AN, Muravyev AV,
Tussupkaliyev  AB, Lukash Yu 'V,
Muravyeva AA. Efficiency of retrieval bags
for use during laparoscopic surgery to
remove hydatid cysts of the liver. Medical
News of North Caucasus. 2019;14(3):461-
465.
Available:https://doi.org/10.14300/mnnc.20
19.14111

Siddiqui SA, Blinov AV, Serov AV,
Gvozdenko AA, Kravtsov AA, Nagdalian
AA, Raffa VV, Maglakelidze DG, Blinova
AA, Kobina AV, et al. Effect of Selenium
Nanoparticles on Germination of Hordéum

Vulgare Barley Seeds. Coatings
2021;11:862.
Available:https://doi.org/10.3390/
coatings11070862

Hite GJ, Mishvelov AE, Melchenko EA,
Vlasov AA, Anfinogenova OIl, Nuzhnaya
CV, et al. Holodoctor Planning Software
Real-Time Surgical Intervention.
Pharmacophore. 2019;10(3):57-60.
Bledzhyants GA, Mishvelov AE, Nuzhnaya
KV, Anfinogenova OlI, Isakova JA,
Melkonyan RS. The Effectiveness of the
Medical Decision-Making Support System
"Electronic Clinical Pharmacologist" in the
Management of Patients Therapeutic
Profile, Pharmacophore, 2019;10(2):76-81
Nuzhnaya KV, Mishvelov AE, Osadchiy
SS, Tsoma MV, Nagdalian AA, Rodin IA,
Povetkin SN, Rzhepakovsky IV, et al.
Computer simulation and navigation in
surgical  operations. Pharmacophore.
2019;10(4):43-8

© 2021 Maisigov et al.; 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,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/72151

105



