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V]IK 005
BBK 94.3(0)

Teopis 1 mpaxtuka cydacHoi Hayku Ta oceiti: Marepiamu [X MixkuapomHoi
HayKOBO-NpakTHuHOi KoH(epeHwi: M. JIbeiB, 9-10 muctomaza 2023 poky. —
JIbBiB: JIbBiBCHKHIT HayKOBHH hopyM, 2023. — 124 ¢.

Y pgaHomy 30IpHHKY MPEACTABICHI TE3W MOMOBIACH y4yacHHKIB MixHApPOIHOT
HAYKOBO-NPakTHYHOI KoH(epeHwi «Teopis 1 mpakThka cydacHOi HAyKH Ta
OCBITH», oOprasizoBaHoi JIbBiBChKMM HaykoBuUM (GopyMoM. BucsiTirOrOTECS
Teopist 1 mpakTHKa Cy4acHOi HAYKH Ta OCBITH HA CYYaCHOMY €Tari CTAHOBJICHHS,
PO3TIAIAOTHCS CYUACH] HAYKOBI AUCKYCIi PI3HUX HAYKOBHX HAIPSMIB.

30ipHHK TNpeaHA3HAYCHUH AN CTYACHTIB, 3100yBaviB HAYKOBHX CTYIICHIB,
HAVKOBLIIB T4 MPAKTHKIB.

Bcei marepianu npeacTaBicHI B aBTOPChKiN pegakiii. 3a MOBHOTY Ta LIIICHICTh
SKHUX aBTOPHU 0E3M0CEPEIHBO HECYTD BiANOBIAATbHICTE.

JIbBiBCHKMIT HayKkoBHE QopyM, 2023
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CLINICAL ASSESSMENT CRITERIA OF THE FINITE ELEMENT
METHOD AS AN AUXILIARY METHOD PRODUCTION OF
REMOVABLE ORTHOPEDIC STRUCTURES USING DOPED

PACKAGING MATERIALS

Introduction. One of the main tasks in modern orthopedic dental rehabilitation by means of
removable structures of dental prostheses is to solve the issue of uniform distribution of chewing
pressure from the base of the prosthesis to the adjacent tissues of the prosthetic area, which in tum
depends on the quality of the packaging material used for the production of working plaster models [1].

The accurate transfer of the microrelief of the oral mucosa to the inner side of the base of the
removable orthopedic structure (hereafter ROC) allows to improve the indicators of its fixation and
stabilization, and thus to reduce the activity of inflammatory and atrophic processes of the tissues of the
prosthetic arca. The quality of the surface of the working model, its compliance with the microrelief of
the mucous membrane of the oral cavity depends on the roughness and porosity of the model, and is
one of the important factors in the manufacture of removable lamellar prostheses [2.3].
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Novsiscoxuit nayKosuit gopym

The purpose was a comparative assessment of the results of the indicators of the clinical
criteria for the evaluation of the finite element method on the prosthetic area of patients whose
removable structures were made with the help of doped packing materials.

Research materials and methods. The study was conducted at the Department of Prosthetic
Dentistry, based on the University Dental Center of the Kharkiv National Medical University.

To solve the tasks, 25 patients aged from 50 to 80 years were examined and treated.

For a detailed study of the dynamics of the inflammatory processes of the oral mucosa under
the bases of ROC made with the help of doped packing material and the study of the traumatic
effect on the soft and hard tissues of the prosthetic area of the bases of removable lamellar
prostheses of a full set of tecth, special attention is paid the impact of biomechanical properties on
the tissues of the prosthetic area, and as a result, the distribution of masticatory pressure.

Thanks to a detailed study of the basics of biomechanics, namely, the determination of
stress and deformation data that occur under the action of masticatory loads in the system
"dental prosthesis - tissue of the prosthetic area”, we investigated the influence of the
distribution of the patient's prosthetic bed on the mucous membrane of the oral cavity and
determined the most correct method distribution of masticatory pressure by the bases of ROC,
based on the results of the mathematical calculation of the finite element method (Fig. 1.).

0,200(m)

Figure 1. Scheme of the method of finite elements in the calculation
distribution of masticatory pressure
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The results. At the clinical stage of placing denture structures, we performed a 3D scan of the
patient's upper jaw and lower jaw and produced complete removable orthopedic structures on the
upper and lower jaws using the inEos X5 Dentsply Sirona extraoral scanner for dental models.

Cross-section M1 had the result of a general plane with a lower degree of load
(357089.2+1.7 m2K), a plane with increased pressure — (712977.243.4 m2K). The highest
values were shown by segment M2 with values of groups (492924.1242.15 m2K) and
(979298.1+3.3 m2K).

The most compressive stresses occur in the contact zone of the prostheses of the upper and
lower jaw with the results of the values for PM1 — (302.2E£0.7 mm/mm); PM2- (329.4E£0.7
mm/mm); M1 — (320.1E£0.7 mm/mm); and M2- (438.6E£0.7 mm/mm). At the same time, in
the area of the alveolar process, an order of magnitude lower stresses are observed, the values
for PM1 were (101.0E£0.7 mm/mm); PM2 - (107.2E£0.7 mm/mm); M1 (110.3E + 0.7
mm/mm); and M2 (147.3E + 0.7 mm/mm); which indicates a uniform distribution of the
external load over the area of the alveolar ridge.

Conclusions. This study provided statistical confirmation of the feasibility of using the
theory of finite elements and its influence on the principles of biomechanics of the oral cavity,
and as a result - the maximum compliance of the tissues of the prosthetic bed produced by
ROC with the help of doped packing materials.

We used the obtained data to substantiate and develop methods for mathematical
calculation of material volume, volumetric deformation, potential data and elasticity theory as
an auxiliary element in the manufacture of removable orthopedic structures and, as a result, to
improve the quality of orthopedic treatment of patients in the clinic of orthopedic dentistry.
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