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ABSTRACT

Introduction: possible temporomandibular disorders that may occur after an orthodontic
procedure are more common than has been investigated.

Objective: To determine the correlation between orthodontics and temporomandibular joint
(TMJ) dysfunctions in patients aged 14-22 years.

Methods: An observational, descriptive and cross-sectional study was conducted to determine
the correlation between orthodontics and temporomandibular joint (TMJ) dysfunctions in patients
between 14 and 22 years of age, Santo Domingo, Ecuador, in the period 2020 - 2022. The
universe consisted of 63 patients, the sample obtained by simple random sampling and the
inclusion-exclusion criteria consisted of 42 patients.

Results: 63,28 % of the study population was female and 36,62 % was male. Fifty-four percent
of the patients surveyed had little pain, 32 % reflected in the surveys that their pain was mild
and only 9 % had severe pain. Thirty-six per cent of the patients reported that they never felt
their jaw "locked" and 37 % rarely.

Conclusions: orthodontics is not the definitive treatment for temporomandibular disorders;
there is a relationship between them and orthodontics, yes, but it is a treatment for very specific
cases, where temporomandibular disorders are caused by malocclusion. For disorders of other
origin, another type of treatment or a mixture of several of these is necessary.
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RESUMEN

Introduccion: los posibles trastornos temporomandibulares que pueden presentarse luego de
un procedimiento de ortodoncia son mas comunes de lo que se ha investigado.

Objetivo: determinar la correlacion entre la ortodoncia y las disfunciones de la articulacion
temporomandibular (ATM) en pacientes entre 14 y 22 aios.

Métodos: se realizé un estudio observacional, descriptivo y transversal para determinar la
correlacion entre la ortodoncia y las disfunciones de la articulacién temporomandibular (ATM),
en pacientes entre 14 y 22 afios, Santo Domingo, Ecuador, en el periodo 2020 - 2022. El
universo estuvo integrado por 63 pacientes, la muestra obtenida mediante muestreo aleatorio
simple y los criterios de inclusidon-exclusion quedod integrada por 42 pacientes.

Resultados: de la poblacidon tomada para el estudio el 63,28 % corresponde al sexo femenino
y el 36,62 % al sexo masculino. El 54 % de los pacientes encuestados presentaba poco dolor,
el 32 % reflejo en las encuestas que el dolor que presentaban era leve y solo el 9 % padecia un
dolor severo. Un 36 % de los pacientes refirieron que no sentian que se les “trababa la
mandibula” nunca y un 37 % rara vez.

Conclusiones: la ortodoncia no es el tratamiento definitivo para los trastornos
temporomandibulares; existe una relacion entre ellos y la ortodoncia, si, pero es un tratamiento
para casos muy especificos, donde los trastornos temporomandibulares se dan por maloclusion.
Para los trastornos de otro origen es necesario otro tipo de tratamiento o la mezcla de varios de
estos.

Palabras clave: Articulacién Temporomandibular; Ortodoncia; Oclusién Dental; Orofacial.

INTRODUCTION

Considering that the aim of this research has a specialised orientation, it was found that there
is little research of this nature in the country and internationally. This gives significant
importance to this research because it is pioneering in this field under the conditions that have
been proposed.

The possible temporomandibular disorders that can occur after an orthodontic procedure are
more common than is believed, however, they are often ignored by the affected patients and
the professionals who carry out the orthodontic plan, as the information available to solve this
problem is scarce. The fundamental problem lies in the identification of a direct relationship
between orthodontics and TMJ problems or disorders, analysing the bibliographic information
that supports both points of view.

The TM1J] is a synovial joint made up of four articular surfaces: the glenoid fossa located in the
temporal bone, the superior and inferior compartments which are divided by the articular disc
and the condyle of the mandible. The articular disc is attached to the capsule between the
condyle of the mandible and the glenoid cavity, which is lined by a membrane that secretes the
synovial fluid necessary for its lubrication. It plays an essential role in guiding jaw movement
and distributing the stresses produced by everyday tasks such as chewing, swallowing and
speaking.(:?)
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As a joint with such particular characteristics, we know how important it is as a specific element.
The care and disorders it can present are very specific due to its condition and the elements it
possesses. In addition, if we consider the constant work that this joint carries out, we can infer
that it is subject to a number of potential damages, and that these can degenerate the state of
the patient's oral and general health.

Temporomandibular disorders (TMD) are the major cause of non-dental pain in the orofacial
region. According to studies related to the number of people presenting with these conditions,
we find that they account for 10-15 % of cases of TMD in adults, of which only 5 % seek
treatment. In addition, the incidence peaks between 20 and 40 years of age and is more common
in women.®

Temporomandibular disorders are degenerative musculoskeletal conditions associated with
morphological and functional deformities. TMDs include abnormalities of position and/or intra-
articular disc structure, as well as dysfunction of the associated musculature. Symptoms and
signs include clicking sounds presenting with joint pain, restriction or deviation of range of
motion, cranial and/or muscular pain known as orofacial pain.®

When a patient presents with damage to both the muscles and bony structures related to jaw
movements, we have a temporomandibular joint disorder. This damage is usually evident in the
areas directly related to the joint and internally. The most common damage is related to when
the disc is displaced outside the glenoid cavity and when it is repositioned, it emits a clicking
sound, evidencing the presence of damage to the TMJ.

There are several reasons that can generate a TMD, among them may be a genetic issue. This
develops due to damage to one of the chromosomes and is caused by poor formation during
pregnancy. One of these disorders or malformations is called Pierre Robin Syndrome, which
consists of mandibular hypoplasia and a malpositioning of the tongue.(®

Studies have shown that malocclusion can cause displacement of the TMJ structures, specifically
the mandibular condyle, suggesting a need to correct the position of the teeth to alleviate the
symptoms that TMDs can cause. As a result of this association, orthodontic treatment can be
seen as a preventive and curative tool, achieving harmony and a correct skeletal-occlusal
relationship.(®

However, there are various opinions on the actual factors that will determine whether a patient
is likely to develop TMD. For example, a patient with a type II bite, or deep bite, is more likely
to develop TMD than a patient with an open bite. In addition, it is mentioned that an adult patient
with disharmonious occlusion may only develop symptoms, but not a disorder as such. We know
then, that TMD is a multifactorial pathology and demonstrating its direct relationship with one
of its variables, such as occlusion, is a difficult task when the necessary studies and equipment
are not available.(”)

Due to the various factors that influence the development of TMD, it has become a difficult task
to determine the origins of this problem. We know that a patient with malocclusion is more likely
to develop TMD than a patient without malocclusion. However, a patient with childhood
respiratory problems is also more likely to have a certain weakness or tendency to suffer TMJ]
damage.

Among the most common disorders that we can find, we have the ankylosis of the TMJ. This
corresponds to a disorder classified as mandibular hypo-mobility. The literature defines this as
an abnormality of jaw movement that leads to a restriction of the mouth opening with reduced
mouth movement, and that can end, if not followed, in the form of a reduced jaw movement.
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Among the most common disorders that we can find, we have the ankylosis of the TMJ. This
corresponds to a disorder classified as mandibular hypo-mobility. The literature defines this as
an abnormality of mandibular movement that leads to a restriction of the buccal opening with
reduced buccal movement, and which can end, if not treated, in an absolute loss of mobility.(®

The future of the relationship between TMJ] and orthodontics is based on prevention. This is
supported by tools such as radiographs that help us to deepen our knowledge of the patient's
condition. In this way the orthodontist will be able to carry out the appropriate treatment on a
patient at risk of developing TMD, and thus complete the process correctly.(®

It must be considered that, since these disorders and dysfunctions are multifactorial, the study
for the solution of each one of them must be exhaustive, and several factors must always be
considered in order for the treatments to be efficient.

Thanks to new research, we now know that malocclusion, although it is true that it is a factor
that can influence the appearance of TMD, is not a determining factor, as was believed in the
eighties of the 20th century. At that time, orthodontics was considered to be the best solution,
and it still is, although we know that malocclusion is not a determining factor. After the 2000s
until 2010, more invasive surgical procedures were used as the last option to correct disorders
in this area.(19

Since 2010, a paradigm shift has emerged that has led to a new vision and approach to TMJ]
treatment. This paradigm is constantly advancing and growing due to the constant new research
that continues to be developed on this subject. Considering a treatment related to "behavioural
therapies". All of this is linked to the development of advances in neuroscience and
biopsychosocial diagnostic and treatment models.(1®

Physical therapy has been used for decades for the treatment of cranio mandibular disorders
using thermal packs, cooling steam and supra cutaneous electro-nerve stimulants. A study in
England found that, despite limited evidence, 72 % of patients treated considered physical
therapies to be effective. To a degree of efficiency, jaw exercises were found to be 79 % effective
and acupuncture 42 % effective. This resulted in a significant reduction of neck and back pain.(*

METHODS

The study had a correlational scope, as the bibliography was reviewed with information on the
subject, seeking to determine whether there is a direct relationship between orthodontics and
TMD (Temporomandibular Disorder). It is transversal, being delimited by a specific period of
time, taking into account from 2020 to 2022. Non-experimental research design, as it will not
be involved with concrete actions that affect the participants and subjects of the study.

The universe consisted of 63 patients, the sample obtained by simple random sampling and the
inclusion-exclusion criteria consisted of 42 patients.

Inclusion criteria

e Patients admitted between 2020 and 2022.

e Patients diagnosed with malocclusion, presence of permanent dentition, with no record of
orthodontic treatment prior to their care at the clinic.
Age range between 14 and 22 years.
Patients who have completed or are undergoing orthodontic treatment in the time period
2020 - 2022 for the survey, in this case the entire stratified universe was considered.
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Exclusion criteria

e Patients who had a record, in their corresponding clinical record, of any history or
degenerative disease that could have any repercussion on the temporomandibular joint or
patients who presented any syndrome with an affection in this area, such as ankylosis of
the TMJ.

e Patients who did not respond to the survey, all those who received the survey but did not
complete it, or did not respond to it were left out of the tabulation and were not taken into
account if they had incomplete answers.

A 7-question survey was administered to patients who underwent orthodontic treatment, and to
those who are currently undergoing treatment, at the Design Dental dental office during the
period from 2020 to 2022 in Santo Domingo, Ecuador.

An interview was also conducted with orthodontic dentists to identify the frequency of patients
who have presented a TMD prior to orthodontic treatment, whether the existence of such
disorders is correctly assessed and whether this procedure can correct or worsen this condition.
They were asked for their opinion on whether they consider orthodontics as a definitive treatment
for TMDs. Each doctor was interviewed separately, so as not to contaminate the ideas of one
doctor with the opinions of the others.

Among the variables, the following were considered: joint noises presented together with jaw
movements, considered as a sign, joint pain on palpation of the TMJ] area, considered as a
symptom, traumatic history, maximum mouth opening, type of dentition, mandibular deviation,
previous dental treatment, craniofacial anomalies, tongue projection and bruxism.

Responses were tabulated using Microsoft Excel, and patient surveys were sent using Google
forms.

The ethics committee of the institution was informed about the development of the research,
the documentary nature of the data collection as well as the respect for the individuality of the
patients; furthermore, the main results will only be used for scientific purposes taking into
account the Declaration of Helsinki.

RESULTS

54 % of the patients surveyed had little pain, 32 % reported mild pain and only 9 % had severe
pain (Graph 1).

9%

& Poco dolor
u Leve
& Moderado

i Severo

Graph 1. Level of TM] pain. Obtained through patient survey. Dental office "Design Dental"
during the period from 2020 to 2022 in Santo Domingo - Ecuador.
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In the only cases where a group of different values was evident, were the values in relation to
the question about whether the jaw was locked. Here we can see that 36 % of the patients never
have this discomfort and 37 % rarely.(Graph 2)

@ Siempre
H En ocasiones
A veces
0%
# Rara vez

@ Nunca

Graph 2. Joint not functioning properly.

It was shown that 38 % of the patients did not present pain or sounds in their TMJ ever, however,
the sum of those who do present pain sometimes and always corresponds to 50 %, that is, we
can determine that more than 50 % of the patients still require treatment to correct the TMDs,
either at an early stage of these TMDs so that they do not develop and can become even more
complicated (Graph 3).

# Siempre
H A veces
u Rara vez

# Nunca

Graph 3. Presence of TMJ]-related pain or discomfort after orthodontic treatment.

DISCUSSION

It was found that there is a direct relationship between the studies carried out since 2010 by
Gil-Martinez,(19 and Vélez and et al,(12 which state that orthodontics is not a definitive method,
and that malocclusion is not the most influential factor in the existence of any type of
temporomandibular joint disorder.
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According to Santana MR,(!3) as stated in their article on treatments for damage to the
temporomandibular joint, orthodontics is one of the treatments that can solve this problem, but
in any case it is not the only one that can be used, especially when inflammation is present, for
which they recommend maintaining a white diet and temporarily limiting masticatory
movements.

It is evident how this response is related to what the interview revealed, where it is considered
that orthodontics is the most effective treatment for this problem.

It became clear how this response is related to what the interview revealed, where orthodontics
is considered to be one of several treatments that can be used to correct TM] problems. It is not
the definitive treatment, but it is one of the recommended treatments depending on the disorder
present.

On the other hand, there are considerations by and Vélez and et al,(? who recommend
physiotherapy to prevent students or workers, especially women between 25 and 35 years of
age who suffer more from this condition, in relation to absences from work and studies. Taking
into consideration that TMDs are found in 70 to 90 % of the general population.

There are several positions as to whether malocclusion and its solution with orthodontics and
TMDs have a direct correlation. While it is true that there is no scientific rigour to define this
definition and correlation as absolute, we do have the opinion of Luther, who suggests that the
problems of malocclusion and TMDs will be solved with orthodontics.(!¥ We can note that in older
publications orthodontics was considered to be the definitive treatment for TMDs, and that
malocclusion was a determining factor at the time of presenting these disorders.

Based on the findings of this research, it was found that orthodontics can be determined to be
the definitive treatment for TMDs, and it is being put together with the results of current research
on this topic. While it is feasible to say that orthodontics can help with certain types of disorders,
it is not a definitive treatment. While this is true, it is acceptable to define orthodontics as a very
viable and plausible treatment, even though it is necessary to have a more specific study in
relation to the patient who is going to have the treatment.

It can be noted that in this research there is a certain relationship with what has been said
before, we can see that 40 % of the patients who have undergone orthodontic treatment do not
present pain or discomfort in their TM], however, 60 % do have some affectation, even
presenting very intense pain, qualified by themselves with a 5/5.

We can see that the patients who still have pain in their TM] and who may develop TMD are
60 % of those who have undergone orthodontics. Thus relating the results of the survey with
the interview with the doctors specialising in orthodontics, where they mentioned that this
treatment can be one of the many occasions to help TMJ problems or disorders of this joint.

In the interview with the doctors, the idea of whether malocclusion is directly proportional to
TMD is clarified, and we can see that this is not the case, that although it is true that it is one of
the influential factors, this is not going to determine that the patient who presents a malocclusion
is necessarily going to have a TMD. In our results we found that 60 % of patients already have
a good occlusion and still have jaw discomfort, or if they feel their bite is incorrect, or they
already have the characteristic clicking sound of the articular disc repositioning, synonymous
with a previous step to a TMJ] disorder.
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CONCLUSIONS

It was defined that malocclusion is not a definitive reason that will necessarily lead to
temporomandibular joint problems or disorders. It is rather one of the multiple factors that can
generate wear and tear or alteration of the temporomandibular joint. As could be seen in this
research, only 30 % of patients who finished their orthodontic treatment do not report any
discomfort or pain in their joint.
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