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 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 Tbilisi 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]. 

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]. 

TMJ 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]. 

TMJ 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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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 TMJ 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 TMJ ensures better results for 
occlusal correction at the end of the orthodontic treatment [29]. 
The future of TMJ in connection with orthodontics is based 

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]. 

TMJ 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 TMJ 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 
TMJ 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 
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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 symptoms, 
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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РЕЗЮМЕ
Влияние ортодонтического лечения на развитие 

патологии височно-нижнечелюстного сустава - обзор 
литературы.

Кварацхелия СА,  Немсадзе ТД.
Тбилисский государственный университет им. И. 

Джавихишвили, Грузия.
Введение: 
Височно-нижнечелюстной сустав является очень 

распространенным стоматологическим заболеванием и 
поражает все возрастные группы. Аномалии зубочелюстной 
системы во многих случаях могут быть причиной развития 
патологии ВНЧС, но в то же время в результате воздействия 
ортодонтических механических сил при ортодонтическом 
лечении могут возникать изменения в височно-
нижнечелюстном суставе в виде боли или дискомфорта. 
, что обусловлено изменением состояния зубных рядов и 
воздействием на жевательную структуру. Патологии ВНЧС 
характеризуются еще более сложным течением, когда 
патология приобретает хронический или перманентный 
характер.

Ортодонтическое лечение играет потенциальную 
роль в возможном излечении ВНЧС путем исправления 
окклюзионных аномалий. Преортодонтическая подготовка 
часто является необходимым этапом ортодонтического 
лечения. Ортодонты и стоматологи в целом должны 
знать о многофакторной этиологии ВНЧС и получать 
рекомендации по ведению пациентов до и после любого 
стоматологического или ортодонтического вмешательства.

Цель: Обзор литературы был посвящен влиянию 
ортодонтического лечения на развитие патологии височно-
нижнечелюстного сустава. Это исследование может стать 
для ортодонтов важной отправной точкой для более 
тщательной оценки пациента во избежание осложнений 
после ортодонтического лечения.

Материалы и методы: Проведен поиск и анализ 
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электронных баз данных Pubmed, Google Scholar, Web of 
Science, Scopus с использованием ключевых слов статей, 
опубликованных до 2022 г., дополнен литературными 
данными, касающимися височно-нижнечелюстного сустава 
и осложнений ортодонтического лечения.

Результаты и обсуждение: При комбинированном 
лечении патологий ВНЧС ортодонтическое лечение играет 
потенциальную роль в возможном излечении. Обучение 
клиницистов клиническим признакам и симптомам ВНЧС, 
знание всех возможных методов лечения и детальная 
оценка миофункционального состояния височно-
нижнечелюстного сустава до и после ортодонтического 
лечения необходимы для успешного лечения.

При правильном ведении лечебного процесса у 
пациентов с признаками дисфункции ВНЧС в результате 
ортодонтического лечения происходит адаптация 
структуры височно-нижнечелюстного сустава к новому 
функциональному положению, что улучшает клиническое 
состояние в указанной области.

Заключение: На основании указанных исследований и 
опыта следует еще раз подчеркнуть, что диагностика ВНЧС 
должна быть важным критерием в период предварительной 
ортодонтической подготовки и оценки качества 
ортодонтического лечения во избежание постлечебных 
осложнений.
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