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Is orthodontic treatment a risk factor for
temporomandibular disorders?

Tomas Magnusson', Antonio Sérgio Guimaraes?

Introduction: The possibility that orthodontic treatment in childhood might be a risk factor for the development
of temporomandibular disorders (TMD) later in life has been an issue of great controversy in dental literature.

Objective: To determine a possible negative or positive correlation between orthodontic treatment and TMD by
presenting the results and conclusions from a number of key-papers dealing with this subject.

Results and Conclusion: According to current knowledge, there is no scientific evidence to support that orth-
odontic treatment is a risk factor for the development of TMD. On the other hand, there is some evidence to sup-
port that a proper orthodontic treatment performed in childhood might have a positive effect upon the functional
status of the masticatory system later in life.
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INTRODUCTION

The opinion that orthodontic treatment can
cause temporomandibular disorders (TMD) is
widespread among general dental practitioners.
Likewise, this has been frequently mentioned in
literature, and some studies done by Franks' are
often used to support this statement. In this pa-
per, it was reported that 11% out of 751 individu-
als with joint dysfunction had a previous experi-
ence of orthodontic treatment, while only 2% of
326 individuals without dysfunction had received
orthodontic treatment in childhood. Several au-
thors have interpreted these results as evidence
that orthodontic treatment is a risk factor for TMD
later in life. This would be an incorrect assumption
since that author wrote on the very same paper
that “the great variation on the type and period of
the orthodontic treatments performed prevented
a formal analysis of these data”.

The question about the possible correlation be-
comes even more confusing since the opposite opin-
ion, that orthodontic treatment can cure and/or even
prevent TMD, has also been claimed. It has been
stated, for instance, that “if we have the concept of
building an occlusion to fit the mandible mechanism,
the TMJ pain-dysfunction syndrome can be virtually
eliminated in the post-orthodontic patient”.?

During the years a great number of papers have
focused on the possible negative or positive relations
between orthodontic treatment and TMD. A search
on PubMed using the following keywords “orthodon-
tics” and “TMD?” resulted in almost 400 papers. Out of
these, the ones dealing with different aspects of orth-
odontic treatment, morphological malocclusions and
TMD were chosen; also only papers in English were
used. The papers selected were denying a possible
correlation between orthodontic treatment and TMD.
However, it should be stressed that due to the large
number of papers in this area, it was not possible to
review completely the literature in these topics.

LITERATURE REVIEW
Retrospective investigations

Several retrospective papers have compared
individuals that underwent orthodontic treat-
ment with untreated individuals in respect of signs
and symptoms of TMD. In an early investigation,®
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23 previously treated individuals were examined for
signsand symptoms of TMD 10 years after treatment.
It was found that 31% of the patients exhibited mild
clinical signs of TMD and 4% showed severe signs.
Twenty-seven percent of the patients also reported
mild subjective symptoms of TMD. These data was
compared to retrospective data from epidemiologi-
cal investigations, and the authors concluded that
there might be only a small increase on occurrence
of TMD in patients subjected to orthodontic treat-
ment. This paper has, on the other hand, some major
drawbacks. The sample size was very small and no
matched control group was included.

In a later study, 51 individuals ageing 19-year-old
who had received previous orthodontic treatment,
on average 5 years earlier, were compared for TMD
signs and symptoms with 47 untreated individuals
ageing 19-year-old also.* Out of those who had pre-
vious treatment, 70.6% showed mild or moderate
signs of dysfunction against 53.2% on the controls.
This difference, however, was not significant. When
asked for subjective symptoms, 70.6% of the treat-
ed patients and 91.5% of the controls reported mild
symptoms of TMD such as TMJ sounds and feeling
of fatigue and/or stiffness in masticatory muscles.
This difference was significant, but since only mild
symptoms were reported, the authors concluded that
there were no substantial differences as to signs and
symptoms of TMD between the two groups. These
findings are in agreement to other studies® with simi-
lar design, and the overall opinion is that there seems
to be very few reasons to fear an increase in TMD
signs and symptoms on patients subjected to orth-
odontic treatment. On the other hand, some of these
retrospective studies suggest that the functional sta-
tus of treated patients was more harmonious than in
controls, and thus, no relation exists between TMD
and a well-planned orthodontic treatment.

Prospective investigations

There is always a risk of being misguided when
interpreting data from retrospective
Moreover, such studies do not supply information
about the functional status before orthodontic
treatment. During the 90’s, the first prospective
investigations focusing on orthodontic treatment
and TMD were published.

studies.
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Among those, there are a series of papers pub-
lished by Olsson and Lindqvist.® They compared
signs and symptoms of TMD of 245 individuals in
need of orthodontic treatment with 245 matched
controls. They found that 52.4% of the patients
who were to about to start orthodontic treatment
showed moderate or severe clinical signs of TMD,
while 16.7% experienced only subjective symptoms.
The values for the controls were 29.4% and 4.9%, re-
spectively. Since these differences were significant,
the authors concluded that the patients in need of
orthodontic treatment appear to be at greater risk
of TMD, when compared to controls. The 245 indi-
viduals who were in need of orthodontic treatment
were followed longitudinally” and were treated with
fixed orthodontic appliances. The final examination
was made on an average of 4 years after the begin-
ning of treatment, when the patients had been out
of retention for 3-5 months, and when the occlusion
had been stable for at least 6 months. Final data was
collected from a total of 210 patients out of the orig-
inal 245. The data showing moderate or severe signs
of TMD had decreased from 45.2% to 20.0%, and the
reports of subjective symptoms had decreased from
16.7 to 6.7%. That decrease of both signs and symp-
toms was significant, and the results were in fairly
good agreement with those originally found among
the control individuals. The authors stated that “if
there is a smaller prevalence of symptoms of TMD,
we believe that some credit has to been given to the
orthodontic treatment”, and they also concluded
that such treatment can prevent further develop-
ment of TMD to some extent, or even cure it.

Longitudinal epidemiological studies

Some longitudinal epidemiological investiga-
tions have also focused on possible correlations
between orthodontic treatment and TMD. In one
study, a total of 402 children in 3 age groups, origi-
nally 7-, 11- and 15-year-olds, were followed for 20
years.®? During this time period, approximately one-
third of the total sample received some kind of orth-
odontic treatment. Sixty percent of the treatments
were performed by specialists and 40% by general
practitioners. At a 10 year follow-up,? it was shown
that subjective symptom of TMD had increased in
all 3 age-groups, but such symptoms were more
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pronounced in untreated individuals. The signs
reported were the same while a decrease was per-
ceived in those who had undergone treatment. At
the 20 year follow-up,’ however, these differences
were levelled out, and no difference could be found
in respect of signs and symptoms of TMD between
treated and untreated individuals. These findings
were in agreement with another longitudinal study*®
where a group of patients treated by specialists were
compared with a matched control group, with ages
from 15 to 18 years old, after treatment.

Extraction versus non-extraction

The possible consequences of orthodontic
treatment with or without extractions on TMD
have also been discussed in literature, and the re-
sults were not conclusive.

In one study," individuals with Class IT maloc-
clusions developed TMD after treatment with ex-
traction of 2 upper premolars and retroclination
of the incisors with removable appliances. The au-
thors suggested that this was due to a greater than
average overbite that resulted from treatment.

In a study by Janson and Hasund,"” the func-
tional consequences of different orthodontic in-
terventions were investigated. A group of 90 indi-
viduals with Class II Division 1 malocclusion were
assigned to one of 3 groups: No treatment, orth-
odontic treatment including extraction of 4 pre-
molars and non-extraction treatment. The results
were evaluated after 5 years and it was found that
those treated with non-extraction therapy had less
signs and symptoms of TMD compared to the other
2 groups, and those treated with extractions showed
less signs and symptoms of TMD when compared to
controls. They concluded that a non-extraction ap-
proach should be aimed for whenever possible.

On the other hand, no difference could be found
between the groups in respect of TMD, in a more re-
cent publication' comparing non-extraction treat-
ment to treatment with 2 or 4 extractions.

In a more elaborate longitudinal study,** 172 treat-
ed individuals were followed for 20 years in order to
evaluate the effects of extraction or non-extraction on
TMD. No differences were found between the groups,
and the conclusion was that neither treatment caused
differences in signs and symptoms of TMD.
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Orthodontic treatment performed by
orthodontists versus general practitioners

It is fairly common in Sweden for general prac-
titioners (GPs) to perform orthodontic treatment
under the supervision of orthodontists, which is
mostly done with removable appliances. The possi-
ble difference in functional status after orthodontic
treatment performed by orthodontists or GPs has
been investigated.

One study®™ showed data from a Swedish popula-
tion of 1554 19-year old individuals. The more com-
plex cases (60%), with or without extractions, were
treated with fixed appliances by orthodontists, while
less complex cases (40%) were treated by general
practitioners under the supervision. These treat-
ments consisted mostly of removable appliances.
After completion of the treatments, the prevalence
of both signs and symptoms of TMD were equal be-
tween the groups, and their signs and symptoms were
also comparable to matched untreated controls.

TMD during orthodontic treatment

The prevalence of TMD signs and symptoms, in-
cluding tension-type headache, has also been stud-
ied longitudinally before, during and after orthodon-
tic treatment.'*” The conclusion from these studies
is that there is a significant decrease of signs and
symptoms of TMD and of the headache during the
active phase of treatment, but they tend to increase
to pre-treatment levels after treatment is finished.

Functional and morphological malocclusion and
their possible relation on the etiology of TMD

The effects of occlusal factors on the function of
the masticatory system have been a controversial
topic over the years. The several existing epidemi-
ological investigations have not been able to dem-
onstrate any strong correlations between different
functional malocclusions/occlusal interferences and
TMD."® However, some weak but statistically signif-
icant associations have been found between TMDs
and a large sagittal distance between retruded con-
tact position (RCP) and intercuspal contact posi-
tion (ICP),'*?° as well as between TMDs and a lateral
shift between RCP and ICP.**®

From an orthodontic point of view, the possibil-
ity of an effect of the morphological malocclusions
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in the development of TMD is of great interest, and
some specific morphological malocclusions have been
found to be associated with TMD variables. Mohlin
and Kopp?* found that anterior open bites and poste-
rior crossbites were more common in TMD patients
compared to healthy controls. Studies by Tanne et al,?
as well as Pullinger et al,® also agree with the finding
that these 2 malocclusions, as well as a deep bite, are
significantly associated with the occurrence of TMD.

Longitudinal studies following the same individu-
als for 20 years have found that individuals with man-
dibular deficiency have a much higher risk for tooth
wear (odds ratio 7.3) compared to individuals with
normal occlusion,* and that individuals with posteri-
or crossbites developed two times more TMJ-related
problems when compared to normal occlusion (57%
and 21%, respectively).” Finally, they found that indi-
viduals with a deep bite had a much greater risk for de-
veloping clinical signs of dysfunction (odds ratio: 12.5)
compared to those with no malocclusion.?

DISCUSSION

From early retrospective investigations of pre-
viously treated patients,®*® it was concluded that
patients that underwent orthodontic treatment do
not exhibit more signs or symptoms of TMD com-
pared to untreated individuals. However, from the
findings in later prospective studies* it can be spec-
ulated that the similarities regarding TMD in pa-
tients and controls found in the early retrospective
studies was in fact the consequence of an improve-
ment of TMD among those patients treated, making
them, in respect of TMD, equal to individuals sub-
jected to orthodontic treatment.

Prospective and longitudinal studies®!® lend
further support to the opinion that individu-
als who have undergone treatment do not have a
higher risk of developing TMD later in life. An al-
ternative view of this issue is that individuals who
needed and received orthodontic treatment as
children had the same risk for developing TMD,
when adults, as untreated individuals.

The literature is inconclusive regarding func-
tional advantages or disadvantage in extractions or
no extractions associated with orthodontic thera-
py.'* The main impression is that a well planned
treatment, irrespective if extraction was part of the
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treatment or not, does not have any negative influ-
ence on the function of the masticatory system.

An interesting conclusion from literature is that
no higher risk exists for development of signs and
symptoms of TMD if a GP is performing the orth-
odontic treatment (in specific cases) compared with
orthodontists, or if their patients are compared to
untreated controls.

Another finding, which was unexpected, is that
both signs and symptoms of TMD decrease dur-
ing the orthodontic treatment, but tend to return
to pre-treatment levels after treatment.'®'” The
reasons for this might be numerous, but the most
likely explanation is that the teeth which are being
moved become sensitive to occlusal loading, what
causes a decrease of the oral parafunctions during
the time of active treatment.

Correlations between both functional and mor-
phological malocclusions and signs and symptoms
of TMD are, with few exceptions, weak or non-exis-
tent.>2%-2% There is, however, some indications that
a large sagittal distance between RCP and ICP, as
well as a lateral shift between those positions, might
add to a risk for developing TMD.*'®?! Thus, these
functional malocclusions should, when possible, be
treated orthodontically.

Morphologically, the anterior open bite, the
deep bite, the mandibular deficiency, and the cross-
bite involve an increased risk for different TMDs to
occur.2>2*26 Tt should be emphasized that, with the
exception for posterior crossbite, the increased risk
is smaller. Thus, an orthodontic treatment should
not be accomplished under the argument that it will
prevent TMD problems later in life.

Even though the risk is small for the orthodontic
treatment to cause TMDs, recording any signs and/
or symptoms of TMD before the start of the orth-
odontic treatment is recommended. One of the rea-
sons for that is to avoid that a patient should claim
that symptoms have developed as a consequence of
the treatment when they were actually present at
start of treatment. Symptoms that should be record-
ed are frequent headache, pain in the face or mandi-
bles, painful mandible movements, and TMJ sounds.

The procedures on how to perform a functional
examination of the masticatory system have been
described in TMD textbooks.>”?® The examination

© 2012 Dental Press Journal of Orthodontics

101

should at least include measurement of maximal
mandible opening; registration of palpatory pain
on the TMJs, on the superficial part of the masse-
ter muscle, and on the insertion of the tempora-
lis muscle; recordings of TMJ sounds; and painful
mandible movements.

Itisimportant to underline that even when there
is a clear presence of TMD signs and symptoms, this
is not an absolute contraindication to orthodontic
treatment because as stated above, the mobility
of the teeth during treatment will cause parafunc-
tional activities such as clenching and/or grinding
of teeth to diminish or cease.

It is well known from the evidence, in many
cross-sectional and longitudinal epidemiological
investigations concerning TMD, that the preva-
lence of both signs and symptoms of TMD increase
from childhood through adolescence and into
young adulthood, where it seems to level out and
decrease.?” The incidence, or in other words, the
number of new TMD cases/year has been found to
be approximately 1%.°

This increase in TMD signs and symptoms coin-
cide with the age in which the vast majority of the
patients undergo orthodontic treatment. Thus, it
can be expected that a number of individuals re-
ceiving treatment will develop TMD, either during
or shortly after the treatment, due to chance. More-
over, even in specific cases it is not possible, most of
the time, to judge if a TMD was caused by an orth-
odontic treatment or not.

If painful TMD symptoms and/or functional im-
pairment should develop during the active treat-
ment phase, it is recommended to modify the treat-
ment, to reduce forces or even to interrupt it for
some time. The occlusion should also be checked
for large interferences, which, if present, should be
eliminated with selective occlusal grinding.

If TMD symptoms should start during or short-
ly after the retention phase, it is recommended to
re-evaluate both the retention appliance and the
final occlusion.

It should be strongly emphasized that there is
a great possibility that any signs and symptoms of
TMD starting during orthodontic treatment might
be happening due to a time coincidence rather
than because of the therapy.
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CONCLUSION Moreover, there is some evidence to support that a

In agreement with several and previous systematic proper orthodontic treatment performed in child-
reviews,? 3 this paper clearly shows that orthodontics, hood might have a positive effect upon the functional
either with or without extractions, does not cause TMD. status of the masticatory system later in life.
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