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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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THE INFLUENCE OF THE ORTHODONTIC TREATMENT ON THE DEVELOPMENT OF
THE TEMPOROMANDIBULAR JOINT DISORDER - LITERATURE REVIEW

Kvaratskhelia S, Nemsadze T.

Ivane Javakhishvili Thilisi State University.

Abstract.

Introduction: TMJ is highly prevalent stomatognathic
disease affecting all age groups. Frequently, malocclusion can
be the reason of the development of TMJ disorders. However,
in addition to this, in the course of orthodontic treatment
there may be some complaints about the pain and discomfort
in temporomandibular joint, which is caused by orthodontic
appliances that aimed to change the condition of malocclusion
and mandibles. TMJ disorders are characterized with more
complexity in case disorders are chronic or persistent.

Orthodontic treatment has a potential role for the possible
recovery as a consequence of correction of malocclusion.
Pre-orthodontic preparation frequently is a necessary stage of
orthodontic treatment. Orthodontists and general dentists must
be aware of the multifactorial etiology of TMD and should
accept recommendations about controlling the process before or
after any dental or orthodontic interventions.

Aim: The aim of this literature review is to show the effect of the
orthodontic treatment in the development of temporomandibular
joint disorders. The research may be an important factor for
orthodontic patients for better assessment in order to avoid the
post treatment complications.

Materials and methods: In the electronic database of
PubMed, Google Scholar, Web of Science and Scopus using
the key words the studies held before 2022 were searched
and analyzed in addition to the data from the books related
to temporomandibular joint and complications of orthodontic
treatment.

Results and Discussion: Orthodontic treatment in combined
treatment of TMJ disorders has a potential role for the possible
recovery. For the successful recovery it is essential clinicists
to be informed about TMJ clinical signs and symptoms, have
appropriate knowledge about all possible treatment means and
detailed assessment of TMJ myofunctional condition before and
after the orthodontic treatment.

As a result of the correct control of the treatment process
amongst the patients with the signs of TMJ dysfunction, the
structure of temporomandibular joint is adapted to a new
functional positioned that improves clinical condition in the
surroundings.

Conclusion: On the basis of this research and experience, it
must be emphasized one more time that TMJ diagnosis must be
a crucial criterion at a pre-orthodontic preparation stage in order
to assess the treatment quality and avoid the post treatment
complications.

Key words. Orthodontic treatment, TMJ pathologies,
osteoarthritis, facial pain, orthodontic appliances

Introduction.

Temporomandibular joint disorders are highly prevalent dental
diseases affecting all age groups [1].
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Occlusion is the alignment of the skull and jaws [2,3], and
temporomandibular joint is the only joint [4], which has a strong
connection to the upper respiratory tract and occlusion.

Temporomandibular joint takes part in all physiological
processes and to a certain extent affects various vital functions
[5]. The altered physiology of above-mentioned joint causes
pathologies that can affect the whole body [4]. Specifically, it
influences body posture, spine and muscular system [2,3]. It has
a negative effect on muscles of mastication, surrounding bony
and soft tissue structures [6], oral communication and can cause
facial asymmetry [7] that decreases patients’ self-esteem and
the level of life [8].

The main components of temporomandibular joint are the
disc, the mandibular condyle, and the glenoid fossa [8]. In the
above-mentioned area, existed disorder is characterized by
displacement of the disc that causes the condyles to slip back to
the disc [9] and accordingly, the destruction of the disc, erosion
of the condyle bone and extensive sclerosis [7].

Osteoarthritis is considered as the most prevalent disease,
which progresses slowly and influences the whole joint including
articular cartilage, subchondral bone, ligaments, synovium and
surrounding muscles [10], as for osteoarthrosis, it is considered
as relatively painless, TMJ degenerative disease [7].

TMIJ disorders are highly prevalent. Juvenile idiopathic
arthritis (JIA) is identified among 40-96% cases that potentially
leads to the devastating changes into form and function of the
joint [11].

While having osteoarthritis, degenerative changes in the
articular cartilage may occur and as a result of progressive
process the elasticity of the cartilage changes and compressive
strength occurs [7,10].

TMI disorders can be caused by biomechanical, inflammatory,
metabolic, neuromuscular and bio-psychological factors [9].
However, the main reasons of TMJ disorders are occlusal and
neurogenic disorders [9].

Some kinds of malocclusion could be the reason of the
development of TMJ disorders [12]. Despite many studies,
mutually exclusive considerations regarding the correlation
between malocclusion and temporomandibular joint diseases
still exists. The studies are being held continuously and the
number of researches is increasing [13].

However, TMJ related symptoms are frequently found
in adolescent and adult orthodontic patients [14]. In some
cases, orthodontic treatment could be the reason of the pain
and discomfort in TMJ [15,16], that can be caused by the
negative effect on stomatognathic function as the consequence
of the influence of the intermaxillary elastics while having
occlusal interferences [12]. Above-mentioned is verified by
the changes in masticatory and temporal muscles according to
electromyography research data compared to control group [17].
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The mechanical effects of orthodontics may cause muscular and
articular adaptation on the cervical spine [18].

According to some researches, craniocervical dysfunction [18]
and orthognathic surgery [6] may serve as a contributing factor
in case of TMJ diseases.

In some cases, dysfunction of TMJ can be the result of general
systemic pathologies [5,19].

TMI disorders are characterized with more complexity in case
disorders are chronic or persistent [20].

In case of some patients, TMJ can be asymptomatic and can be
revealed by random radiological findings of temporomandibular
joint [10]. However, in most cases, above-mentioned disorder is
demonstrated by clicking, pain in the joint area, headache, facial
and neck pain, and limitation in the mandibular movements [6].

Pain is the most common symptom in the temporomandibular
joint caused by the spasm in the soft tissues surrounding the
joint and masticatory muscles, which has a protective aim [10].

Complete diagnosis plays a significant role in the treatment of
TMJ disorders. Research is based on clinical studies as well as
visualization [10]. MRI is considered as the gold standard in
dentistry to diagnose disc morphology and position in case of
temporomandibular joint disorder [10]. In addition, in the course
of TMJ research it is crucial to determine muscular components
of dynamic, anatomical and functional state of mandible with
electromyographic research [21].

The main aim of TMIJ disorder treatment is elimination or
reduction of pain intensity, improvement in mouth opening,
reestablishment of the normal mandibular movement, decrease
of clicking and improvement of patients’ quality of life [10,22].

Treatment frequently requires complex approach that includes
mutual involvement of physiotherapist, rheumatologist,
gnathologist, orthodontist, maxillofacial surgeon and
prosthodontist in order to study the condition of chronic
pain, to diagnose and control the process [20]. Sometimes
pharmacotherapy is also indicated [10,23].

Combined treatment may cause maximum improvement
of patients’ condition [22]. There are several methods of
TMIJ disorder treatment, which can be divided as three major
categories: conservative treatment, less invasive surgical
procedures and surgical procedures [10].

As a result of combined treatment of TMJ disorders, it is
possible disc repositioning to promote condylar growth and
correct mandibular deformity among juvenile patients [24].

For TMJ patients surgical-orthodontic treatment is the protocol
of combined treatment [25]. In the recent decades, orthodontics-
first approach (OFA) has been performed, consisting of pre-
orthodontic treatment, orthognathic surgery and postoperative
orthodontics [6]. Postoperatively joint space can be increased,
caused by disk repositioning, and promotes the formation of
new bone in the upper and backward parts of condyle [25].

At the stage of pre-orthodontic preparation amongst the
patients with the signs of TMJ dysfunction, after using several
devices, the structure of temporomandibular joint is changed
and adapted to a new functional position that is confirmed by
electromyographic studies [17].

In order to achieve disc repositioning post-operative functional
splints can be used, which effectively promoted the growth of

23

condyle and correction of teeth deformation [25]. It is crucial to
implement disc repositioning as fast as possible [26].

Orthodontic functional appliances, as a rule is the most
effective amongst retrognathic mandible patients meaning type
II malocclusion, promoting the growth of condyle. However,
there are cases when after splint treatment relapse was noted
[26].

Some scientists consider that occlusive splints are less effective
in the treatment of temporomandibular joint [22], however,
the main mechanism of repositioning splints is the reduction
of the movement of the front disc of temporomandibular
joint [27] and it is considered as one of the most effective
therapies while occurring disc movement for the treatment of
temporomandibular joint disorders [28].

There are some researches approving positive and negative
effects of orthodontic treatment on temporomandibular joint
[29]. According to numerous researches, orthodontic treatment
may improve the signs of TMJ damages and symptoms, however
statistically there are important differences [12].

Despite the fact that there is no strong correlation between
orthodontic treatment and TMJ development confirmed by
scientific researches, it is hard to imagine science expect
orthodontic therapy, which significantly changes the condition
of patients’ malocclusion and affects on masticatory functions
[18].

According to several researchers, using orthodontic appliances
for the treatment of patients with class II and III malocclusion
is not considered as a risk factor for TMJ [30], however there
are some recommendations that need to be followed in order
to increase the efficiency of orthodontic treatment for skeletal
class II malocclusion [16].

Protraction facemask (PFM) is the common method in the
treatment of class III malocclusion patients, as a functional
appliance that causes lower jaw displacement to the downwards
and backwards with possible TMJ clinical signs [31]. However,
in compliance with some researches early treatment with face
masks leads to the positive improvements for skeletal and dental
effects in the short terms [32].

Orthodontic treatment has a possible role in the treatment
of TMJ [33]. Patient management is the key factor for the
high-quality treatment and predictable outcomes [34]. That’s
why clinicists must be informed about TMIJ clinical signs
and symptoms [20], have appropriate knowledge and ability
to follow the treatment protocol and strategies [35]. TMJ
myofunctional condition is important diagnostic criterion in
everyday orthodontic practice in order to assess the quality of
treatment. Pre-orthodontic preparation frequently is a necessary
stage of orthodontic treatment [17].

Thus, TMJ health has been considered in the orthodontic
treatment for a long time [14]. It is important to thoroughly
examine joint function and morphology before the beginning of
the orthodontic or dental treatment [10]. Undiagnosed joint may
cause unexpected problems with the entire masticatory system,
including joints, muscles and unstable occlusion.

Knowledge of TMD and TMIJ ensures better results for
occlusal correction at the end of the orthodontic treatment [29].
The future of TMJ in connection with orthodontics is based
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on prevention, screening and improvements of the knowledge.
Hence, orthodontists will not treat the patients with risk factors
or determines the risks and finish the treatment thoroughly [29].

Orthodontists and general dentists must be aware of the
multifactorial etiology of TMD and should control it before or
after any dental or orthodontic interventions [36].

Aim.

The aim of this literature review is to show the effect of the
orthodontic treatment in the development of temporomandibular
joint disorders.

The research may be an important factor for orthodontic
patients for better assessment in order to avoid the post treatment
complications.

Materials and Methods.

In the electronic database of PubMed, Google Scholar, Web of
Science and Scopus using the key words (orthodontic treatment,
TMJ, pathologies, osteoarthritis, facial pain, orthodontic
appliances) the studies held before 2022 were searched and
analyzed in addition to the data from the books related to
temporomandibular joint and complications of orthodontic
treatment.

Results and Discussion.

As a result of orthodontic treatment, there may be some
complaints about the pain and discomfort in temporomandibular
joint, which is caused by orthodontic appliances that aimed to
change the condition of malocclusion and mandibles.

It is frequent to use intermaxillary elastics for the treatment
of some anomalies. In addition, Protraction facemask (PFM) is
the common method in the treatment of class III malocclusion
patients, as a functional appliance that causes lower jaw
displacement to the downwards and backwards. The risk in this
treatment includes the movement of condyle backwards and
joint disc forwards that can cause TMJ clinical signs.

However, some kinds of malocclusion may be the reason of the
development of TMJ disorders. Hence, orthodontic treatment in
combined treatment of TMJ disorders has a potential role for
the possible recovery. For the successful recovery it is essential
clinicists to be informed about TMJ clinical signs and symptom:s,
have appropriate knowledge about all possible treatment means
and assessment of TMJ myofunctional condition before and
after the orthodontic treatment.

Accordingly, amongst the patients with TMJ disfunction,
as a result of the orthodontic treatment the structure of
temporomandibular joint is adapted at a new functional position.

Conclusion.
On the basis of this research and experience, it must be
emphasized one more time that TMJ diagnosis must be a crucial

criterion at a pre-orthodontic preparation stage in order to assess
the treatment quality and avoid the post treatment complications.
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PE3IOME

Bausinue OPTOAOHTUYECKOr0 JICHCHHUS HA PpPasBUTHE
NAaTOJOTUH BHCOYHO-HUKHEYEJIOCTHOr0 cycTaBa - 0030p
JIMTEPATYPHL.

KBapauxeaus CA, Hemcanze T/.

Tounucckuii  eocyoapcmeennviii  yHugepcumem  um. M.
JDicasuxuweunu, I py3zus.
Brenenne:

BUCOUHO-HIDKHEUENIOCTHOH ~ CycTaB  SIBIAETCS  OUY€Hb
pacIpocTpaHeHHBIM CTOMATOJIOTHYECKUM 3a00JeBaHHEM |
TopakaeT Bce BO3PACTHBIE TPYIITBL. AHOMAaINH 3y00UeIIIOCTHON
CHCTEMBI BO MHOTHX CJTy4asiX MOTYT OBITh TPUYMHON pa3BUTHUS
natonoruu BHUC, Ho B TO e BpeMs B pe3ybTaTe BO3AeHCcTBUSA
OPTOAOHTHUYECKUX MEXaHHYECKUX CUI MPH OPTOAOHTUYECKOM
JIEYEHUH MOTyT BO3HHMKAaTb W3MEHEHHS B  BHCOYHO-
HIDKHEYEIIOCTHOM CyCTaBe B BHJE OONM WM JUCKOMQOpTa.
, 4TO OOYCJIOBIICHO U3MEHEHHUEM COCTOSIHUS 3yOHBIX PSIOB U
BO3JIEHCTBUEM Ha JKE€BaTENIbHYIO CTPYKTYypy. [Tatonoruun BHUC
XapaKTepu3yloTcsl emle 0Ooyiee CIIOKHBIM TEYeHHEM, KOTaa
MIaTOJIOTHSl TIPHOOpETaeT XPOHWUYECKMH WM TepMaHEHTHBIN
Xapaxrep.

OpTofOHTHYECKOE  JIEYEHHWE  HUrpaeT  IMOTCHIUANBHYIO
pons B Bo3MmoxHOM uzneueHnun BHYUC nmyrtem ucnpasieHus
OKKITIO3MOHHBIX aHoManuil. [IpeoprononTHdeckas MOATOTOBKA
YacTo SIBJISETCS HEOOXOIMMBIM 3TalloOM OPTOJOHTHYECKOTO
nedeHus. OPTOAOHTHI M CTOMATOJOTM B IIEJIOM JOJDKHEI
3HaTh 0 MHoro¢akTopHoi stuonorun BHYC wm momyuars
PEKOMEHIALMK TI0 BEJCHUIO MAalMEHTOB J0 W I0Cie JII0OoTro
CTOMATOJIOTHYECKOT0 UM OPTOJOHTUUECKOT0 BMEIIATEIbCTRA.

Heab: OO630p nauTeparypsl OBLT TOCBSIIEH BIUSHHIO
OPTOAOHTHUYECKOIO JICYCHUS Ha PA3BUTHE MATOJIOTHH BUCOYHO-
HUKHEYETIOCTHOTO CyCTaBa. JTO MCCIIEOBAaHUE MOXET CTaTh
JUIL OPTOJIOHTOB B&)KHOM OTHpaBHOW TOYKOH st Ooiee
TINATEIBHOW OICHKU MaleHTa BO HM30eXaHWe OCIIOXHEHHN
IOCJIe OPTOJOHTHUECKOTO JICUCHHUS.

Matepuansl u Metoabl: IlpoBeneH mouck U aHamu3
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3JIeKTPOHHBIX 0a3 manHbIX Pubmed, Google Scholar, Web of
Science, Scopus ¢ HCHOJIB30BAHHEM KIIIOYEBBIX CIIOB CTaTeH,
ormyOIMKOBaHHBIX 70 2022 T., IOMOJIHEH JHUTEPaTypHBIMHU
JAHHBIMHM, KaCaOIINMHUCS BUCOYHO-HIDKHEUETIOCTHOTO CyCTaBa
1 OCJIOKHEHUH OPTOJOHTHYECKOTO JICUCHHS.

PesyabTaTrel u o06cy:xaeHue: Ilpu KOMOMHHPOBAHHOM
nedenun natoiorunii BHUYC oprogonTHUECKOE JeUCHUE UTPAET
MMOTEHIINAJIFHYIO POJIb B BO3MOXHOM u3ieueHnH. OOyueHue
KIMHULKCTOB KIMHUYECKUM MpHU3HaKaMm u cumntomam BHUC,
3HaHHE BCEX BO3MOXKHBIX METOIOB JICUEHHUS U JeTalbHas
OlleHKa  MHO(YHKIIMOHATBFHOTO  COCTOSIHHS  BHCOYHO-
HIDKHEYETIIOCTHOTO CyCTaBa 10 M IIOCJIe OPTOAOHTHYECKOTO
JiedeHUs] HeOOXOAUMBI JUIs YCIEIIHOTO JICYCHHUS.

© GMN

[lpy npaBuIbHOM BeJACGHWW JedeOHOro mporecca vy
nmanueHToB ¢ npusHakamu auchynkuun BHYUYC B pesyiprare
OPTOJAOHTHYECKOTO  JIYEHHS  MPOUCXOJUT  aJanTanus
CTPYKTYPbl BHCOUYHO-HIXKHEUENIOCTHOTO CYyCTaBa K HOBOMY
(YHKIIMOHATHFHOMY TIOJO0KEHHUIO, YTO YIYYIIAeT KIMHUICCKOS
COCTOSIHHE B YKa3aHHOW 00JIaCTH.

3akiroyenue: Ha ocHOBaHMM yKa3aHHBIX HCCIEOBAaHUN U
OIBITA CIEAYET elle pa3 NOTYEPKHYTh, 4To quarnoctiuka BHUC
JIOJDKHA OBITH BaXKHBIM KPUTEPHEM B TICPHO/T ITPEIBAPUTEIEHON
OPTOJOHTHYECKOM  TOATOTOBKM W OIEHKM  KaudecTBa
OpPTOJIOHTHUYECKOTO JICYCHUS BO HW30CKAHHE ITOCTICYCOHBIX
OCJIO’)KHECHHM.
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