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AHHOTALUUA

B coBpemeHHOM CTOMaToNorMm NpeAbaBnaioTcA BCe 60Mee BbICOKMe TPeOOBaHMA K KauecTBYy NPOTE3HbIX KOHCTRYKLIWIA.
KauectBo ¥ dYHKUMOHANbHOCTb M3rOTOBAEHHOrO MpOTe3a TeCHO CBA3aHbl C BOCCTAHOBMIEHMEM OKKIIO3MOHHOW
MOBEPXHOCTM 3yOa, KOTopasa 0becneymBaeT OCHOBHYIO OYHKLMIO 3yOOUENOCTHON CUCTEMDI - XeBaTenbHyt. [nowaab 1
penbed eBaTeNlbHOM NOBEPXHOCTY 3y60oB onpeaensioT SGGEKTUBHOCTb KEBAHNA. OKKIIO3MOHHAA PErncTpauvs OauH 13
METO/I0B, MCMOMb3YEMbIX 18 PEFUCTPALIMN U3MEHEHNI OKKMIO3MW Ha 3Tarnax OpTONeAMYeCcKOro neyeHus. OKKII03MOHHas
pPerncTpauys — 3T0 METO[ BbIABNEHWS 1 PEFUCTPALIMM OKKITIO3WIN.

OCHOBHbIM METO[IOM MWCCNefoBaHVA ANA OnpeaeneHvs KeeaTenbHoM 3bdeKTMBHOCTM B MONOAOM BO3pacTe
ABNAETCA UMDPOBON OKKIIIO3MOHHDBIV aHan13, KOTOPbIM MO3BONAET OLEHWUTb GYHKUMOHANbHYIO OKK03MI0, BDEMEHHYIO
NoC/e0BaTENIbHOCTb KOHTAKTOB, AaBNEHME Ha OKKIIO3MOHHYIO MOBEPXHOCTb B Pe3ysibTaTe KOHTAKTa BEPXHEN 1 HUXKHEN
UernoCTel, a TakKe PacCUUTaTh Harpy3Ky, MPVIXOAALLYIO Ha Kaxabli 3y0 1Nu CerMeHT.

KnioueBble cnoBa: T — scan, NapofoHTUT, )eBaTeNbHan 3GOEKTUBHOCTb, LYGPOBas CTOMATONOMMS.
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ABSTRACT

In modern dentistry, there are increasing demands on the quality of prosthetic constructions. The quality and
functionality of the fabricated prosthesis are closely related to the restoration of the occlusal surface of the tooth, which
provides the main function of the dento-mandibular system - mastication. The area and relief of the chewing surface of the
teeth determine the efficiency of mastication. occlusion registrations one of the methods used to record changes in the
occlusal at the stages of prosthetic treatment. occlusion registrations is a method of detection and registration of occlusal.

The main research method for determining masticatory efficiency at a young age is digital occlusion analysis, which
allows the assessment of functional occlusion, the temporal sequence of contacts, the pressure on the occlusal surface
resulting from contact between the maxilla and mandible, and the calculation of the load that falls on each tooth or
segment.
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RELEVANCE

In modern society, the requirements for
dental treatment are increasing. One of the most
important components of restoring the quality
of life of a dental patient is the restoration of the
chewing function under the conditions of the
patient's physiological norm and adaptation
in society [1]. According to WHO data, up to
94% of the world's population suffers from one
or another dental diseases. Such diseases as
neoplastic, nonspecific infections, and traumas
can lead to extensive defects of the maxillofacial
region, resulting in severe deformities [2]. Even in
its early stages, maxillofacial diseases affect the
quality of mastication and chewing efficiency
[3].

There are a number of methods for the
direct measurement of chewing efficiency that
include a chewing test [4-6]. Obviously, the use
of such direct methods is time-consuming and
not always justified. This has led to the creation
of indirect methods for assessing chewing
efficiency, among which the determination of
chewing efficiency using computer data analysis
is well known. Some of these methods are based
on the analysis of occlusiograms processed in a
certain way in computer programmes - graphical
editors [7].

As a rule, these methods are labour-intensive
and do not always lead to an accurate result
because they estimate only the contact area
[8]. Currently, there is no clearly expressed
reliable correlation between the area of occlusal
contacts and the magnitude of masticatory
efficiency. A relevant solution to these issues
is the development and implementation of a
program that clarifies and facilitates the process

of measuring a patient's masticatory efficiency.
The aim of the study is the clinical testing and
calibration of a program that systematises,
groups and analyses a variety of data affecting
chewing efficiency, automating, clarifying and
facilitating the process of measuring masticatory
efficiency.

RESEARCH METHODS

The study sample included a control group
and an orthopedic treatment group. The control
group included 40 of them 19 (40,4%) girls and
28 (59,5%) boys, among patients 17 had partial
adentia, 15 had orthognathic bite, 8 patients had
bridge prosthesis, 7 patients had dysocclusion.
To investigate the occlusion of the dentition we
used two methods of occlusion analysis. Clinical
examination, occlusiono analysis according to
the method of A. Dolgalev using articulation
paper and the 2nd method using T-Scan Il strain
gauges of healthy adults with normal occlusion
(angular class | with normal occlusal line without
malposition or rotation of teeth) recruited in
orthopedic dentistry were performed [6,9,14].

Additional inclusion criteria were a full
bite and no history of previous orthopedic
treatment. Exclusion criteria were the presence
of TMJ problems limiting mouth opening and
malocclusion such as open bite, enlarged or
reverse misalignment, crossbite with occlusal
abnormalities. The orthopedic treatment
group consisted of 40 patients who received
orthopedic treatment at Samarkand State
Medical University. This group included patients
with skeletal anomalies with occlusal disorders
[9,11,1517].

Fig 1-2. Preparation of the base and placement of the articulating paper (BAUSCH OCCLUSONS PAPER) in the oral
cavity
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Fig 3-4. Occlusiograms obtained on a leukoplasty with BAUSCH OCCLUSONS PAPER 40 pm articulating paper
Calculation of the occlusal contact area of the teeth using a computer ruler in Universal Desktop Ruler

Fig 7. Occlusal force distribution using T-Scan 1, Software version 8.0.1. (a) Two-dimensional and (b) three-
dimensional images of a healthy participant

RESEARCH RESULTS

The value of chewing efficiency measured
with the help of the developed computer
programme was 95-100% in 60% of subjects,
90-93% in 30%, and 86-89% in 10%. Comparison
of the results of chewing efficiency assessment
obtained with the help of the described
computer programme with the data obtained
by the method of chewing test allows us to

suggest that: - the use of multidimensional data
analysis methods in relation to occlusiogram
scans for chewing efficiency assessment can be
considered justified, since the analysis results
correlate well with the results obtained by the
method of functional chewing test [5,8,10,14].
At the pre-testing stage, it is found out how
representative the training set of occlusiogram
scans is, and this set is supplemented with new
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scans if necessary to improve the accuracy. The
value of the mean-square error of the masticatory
efficiency estimation when tested by the cross-
validation method using 122 samples was
about 1%, which made it possible to consider
the calculation method to be workable and the
training set used to be sufficiently representative.
Further, the optimal number of principal
components of the mathematical analysis was
determined according to the best accuracy of
chewing efficiency estimation, which ranged
from 19 to 22. After that, 18 "unknown" scans of
occlusiograms i.e. never included in the training
set, were offered to the programme to calculate
chewing efficiency. The error in the calculation
of chewing efficiency in this case compared
to that determined by the direct method of
the chewing test ranged from 0.87 to 2.56%,
which, in our opinion, is an acceptable result
[12,1517,19].

CONCLUSION

At the pre-testing stage, it is found out how
representative the training set of occlusiogram
scans is, and this set is supplemented with new
scans if necessary to improve the accuracy. The
value of the mean-square error of the masticatory
efficiency estimation when tested by the cross-
validation method using 122 samples was
about 1%, which made it possible to consider
the calculation method to be workable and the
training set used to be sufficiently representative.
Further, the optimal number of principal
components of the mathematical analysis was
determined according to the best accuracy of
chewing efficiency estimation, which ranged
from 19 to 22. After that, 18 "unknown" scans of
occlusiograms, i.e. never included in the training
set, were offered to the programme to calculate
chewing efficiency. The error in the calculation
of chewing efficiency in this case compared
to that determined by the direct method of
the chewing test ranged from 0.87 to 2.56%,
which, in our opinion, is an acceptable result
[12,16,19,20].
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KOH®JINKT NHTEPECOB

ABTOPbI 3aABNAIOT, YTO [aHHaA paboTa, eé
Tema, NpeaMeT 1 COAepXKaHne He 3aTparvsatot
KOHKYPVIPYIOWMX MHTEPECOB.

NCTOYHWUKN PUHAHCHPOBAHMA
ABTOpbI 3aABAAIT 00 OTCYTCTBUM QUHAHCU-
POBAHWA NP NPOBEAEHNM UCCNeOBaHNS.

NOCTYNHOCTb AHHBIX W MATEPWAJIOB

Bce daHHble, NonyyeHHble 1n npoaHanmsu-
POBaHHbIE B XOAe 3TOr0 UCCNeL0BaHNA, BKIOYe-
Hbl B HACTOALLYIO OMyOIMKOBAHHYIO CTaTbIO.

BKJIAL OTZENbHbIX ABTOPOB

Bce aBTOPbI BHEC/IM CBOM BK/aA B MOATOTOBKY
MCCNeAoBaHNA 1 TONKOBaHWE ero pesysnsbTaTos, a
TakKe B MOArOTOBKY MOCHeyloLUX PeaaKLnii.
Bce aBTOpbI Npountany 1 oaobpuIn UTOrOBbLIN
BapVIAHT PYKOMUCH.
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JTMYECKOE O106PEHME 1 COrNACHE HA YYACTHE
Boinn cobniofeHbl BCe MPUMEHVMbIE MeXay-

HapoOHble, HalMOHa/lbHble n/nnu NHCTUTYLUNO-
Ha/ibHble PYyKOBOAALME STUYECKNE NMPUHLNMDBI.
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