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ABSTRACT
Background
Temporomandibular disorders (TMD) relate to discomfort of the temporomandibular joint (TMJ). The disorder is multifactorial with
a degree of psychogenic influence varying throughout an individual’s life with phases of symptoms affecting the quality of life. In an
attempt to treat this complex group of disorders many treatment modalities have been identified some of which are also considered in
other Cochrane reviews. The disorder also has a normal cycle of events appearing to spontaneously improve without treatment.
Objectives
To establish the effectiveness of orthodontic intervention in reducing symptoms in patients with TMD (compared with any control
group receiving no treatment, placebo treatment or reassurance) and to establish if active orthodontic intervention leads to TMD.
Search methods
The Cochrane Oral Health Group’s Trials Register, CENTRAL, MEDLINE and EMBASE were searched. Handsearching of orthodontic
journals and other related journals was undertaken in keeping with the Cochrane Collaboration handsearching programme. No language
restrictions were applied.
Authors of any studies were identified, as were experts offering legal advice, and contacted to identify unpublished trials. Most recent
search: 13th April 2010.
Selection criteria
All randomised controlled trials (RCTs) including quasi-randomised trials assessing orthodontic treatment for TMD were included.
Studies with adults aged equal to or above 18 years old with clinically diagnosed TMD were included. There were no age restrictions for
prevention trials provided the follow-up period extended into adulthood. The inclusion criteria required reports to state their diagnostic
criteria for TMD at the start of treatment and for participants to exhibit two or more of the signs and/or symptoms. The treatment
group included treatment with appliances that could induce stable orthodontic tooth movement. Patients receiving splints for 8 to
12 weeks and studies involving surgical intervention (direct exploration/surgery of the joint and/or orthognathic surgery to correct
an abnormality of the underlying skeletal pattern) were excluded. The outcomes were: how well were the symptoms reduced, adverse
effects on oral health and quality of life.
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Data collection and analysis
Screening of eligible studies, assessment of the methodological quality of the trials and data extraction were conducted in triplicate and
independently by three review authors. As no two studies compared the same treatment strategies (interventions) it was not possible to
combine the results of any studies.
Main results
The searches identified 284 records from all databases. Initial screening of the abstracts and titles by all review authors identified
55 articles which related to orthodontic treatment and TMD. The full articles were then retrieved and of these articles only four
demonstrated any data that might be of value with respect to TMD and orthodontics. After further analysis of the full texts of the four
studies identified, none of the retrieved studies met the inclusion criteria and all were excluded from this review.
Authors’ conclusions
There are insufficient research data on which to base our clinical practice on the relationship of active orthodontic intervention and
TMD. There is an urgent need for high quality randomised controlled trials in this area of orthodontic practice.
When considering consent for patients it is essential to reflect the seemingly random development/alleviation of TMD signs and
symptoms.

PLAIN LANGUAGE SUMMARY
Orthodontics for treating temporomandibular joint (TMJ) disorders
There is no evidence about the effects of different types of orthodontic braces for problems associated with the joint between the lower
jaw and skull. When the joint between the lower jaw and the base of the skull is not working well (temporomandibular disorders
(TMD)), it can lead to abnormal jaw movement or locking, noises (clicking or grating), muscle spasms, tenderness or pain. TMD
is very common, and it is believed by some that it may be caused by the occlusion (the way the teeth bite), trauma or psychological
stress. There is also a belief that the pain associated with TMD is similar, in that respect, to low back pain and may be related to
variations of a person’s individual pain perception. Changes in the way the teeth meet can be produced by the use of active orthodontic
appliances. This review found that there is no evidence from trials to show that active orthodontic treatment can prevent or relieve
temporomandibular disorders adding support to teeth not being part of its cause. It is suspected that we do not know the real cause of
TMD at present.

BACKGROUND
The temporomandibular joint (TMJ) is the joint between the
lower jaw and the base of the skull. TMJ disorders (TMD) refer
to a group of disorders with symptoms that include pain, clicking,
grating in the jaw joint and/or problems with chewing or opening
the jaw. This condition can be known by a variety of conditions
including craniomandibular disorders (CMD) and is a frequent
cause of facial pain problems (Dworkin 1992). A positive relationship between occlusal factors (the way the teeth bite together) and
TMD has been suggested (Ramfjord 1961). However, the term
TMD may eventually be discarded as we come to understand the
underlying pathophysiology of this disorder especially with respect
to chronic musculoskeletal pain. Prevalence studies have reported
approximately 75% of the population having at least one sign of

joint dysfunction (abnormal jaw movement, joint noises, tenderness on palpation, etc) and approximately 33% having at least
one symptom (facial pain, joint pain, etc) (Rugh 1985; Schiffman
1988). It is a significant finding that in all studies except one
(Talaat 1986), females are affected more than males. There are
many suggested causes of TMD although it is generally accepted
that this covers a significant number of conditions that have common symptoms. Various theories have been put forward that relate
the occlusion (bite of teeth), trauma, and stress with TMD (Bell
1986).The common signs and symptoms of TMD include pain,
joint sounds (clicking, grating), and limited or asymmetrical jaw
movement. It is suggested that these symptoms may have an effect
on health and quality of life which in turn can lead to further
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anxiety.
A developing view of TMD is linked to that of low back pain.
The use of the word ’psychogenic’ suggests there is no known
physical cause. However, a biopsychosocial model is developing as
the most heuristic approach to chronic pain (Gatchel 2007). This
has been related to TMD (Suvinen 2005) whereby the interaction
of basic neuroscience processes of pain (the bio of biopsychosocial)
with psychosocial factors or how psychological and social factors
interact with the processing of information in the central nervous
system to influence health. The causation related to the gender
predisposition may be associated with genetic variations of pain
perception although this is yet to be defined (Tegeder 2009). There
are some data that link pain to the circulating hormones. One
study in particular, although with a limited sample size, considered
low levels of oestrogen relating to highest levels of pain (although
increased levels of pain may also be associated with the most rapid
periods of change of oestrogen levels) (LeResche 2003).
Treatment options for TMD include reassurance (patient education, self care and behaviour therapy), physiotherapy (such as
ultrasound, megapulse, acupuncture, short wave diathermy laser,
heat exercises, and biofeedback), splint therapy, drug therapy, occlusal adjustment, surgical intervention and combined treatment.
Acupuncture has been a particular treatment modality favoured
by List (List 1993) and there are numerous articles in the literature
in relation to this topic. It is, however, outside the remit of this
review. Certain authors actually consider conservative, ’low tech’
treatment as success rates from invasive treatment do not produce
a better result (Stohler 1999). Furthermore, some authors actually
debate the need for treatment: LeResche (LeResche 2001) suggested only 10% of the population aged over 18 are likely to have
symptoms that require treatment whilst others (McNeill 1997;
Okeson 1996), using other authors’ data, estimated that 3.6% to
7% of the population are actually needing treatment.

of clinical problems that involve the chewing muscles, the TMJ
and associated structures or both. However, psychosocial factors
play a major part in the causes of TMD and by treating/managing
the factors associated with stress and anxiety of the patient, the
symptoms and signs of TMD can often be reduced or stopped
(Greene 1995).
There is a distinct profile of the types of people affected by TMD
and the number of people affected by the condition increases with
age. It is far more common in females to the point that only females
are reported in some studies with no record of the incidence or
prevalence in males affected (Landi 2004; Miller 2005). In another
report (Lipton 1993) TMJ pain was reported by 5.5% of the
population in a survey of 45,711 American households. Previous
studies have indicated that approximately 75% of people have at
least one sign of joint dysfunction (abnormal jaw movement, joint
noises, tenderness on palpation, etc) and approximately 33% have
at least one symptom of TMD (facial pain, joint pain, etc).
There is a significant degree of controversy regarding the relationship of TMD and orthodontic treatment (Luther 1998a; Luther
1998b). The use of orthodontic appliances to correct the alignment and vertical relationships of teeth has small yet significant
risks: an increase in plaque build up, leading to an increase in oral
and dental disease, and a reduction of bone support to the teeth
and possible root resorption (Ireland 2003). Included in the possible risks of orthodontic treatment is the concern related to the
development of TMD. There are many studies that have examined the inter-relationships of the occlusion (malocclusion) and
the development of TMD. The reports appear to relate to specific
issues: (i) Is the malocclusion, without treatment, related to the
development of TMD? (ii) Is orthodontic treatment capable of
improving the signs of symptoms of TMD? (iii) Does orthodontic
treatment predispose to the development of TMD in later life?

Occlusal adjustment (OA) is the selective adjustment of the biting
surface of the teeth by grinding the enamel (outer layer of the
tooth) so that the upper and lower teeth fit together (the intercuspal
position) harmoniously and is the subject of another Cochrane
review (Koh 2003). The summary finding, however, is that there
is no consistent data to support this permanent change in the
shape of the occlusal surface of the teeth to treat TMD. Cochrane
reviews of other treatments (e.g. splint therapy or surgery) are also
underway or published (Al-Ani 2004; Guo 2009). It is not clear
if malocclusion has a causal role in TMD. However, orthodontic
treatment has been used in studies to prevent TMD. There are
ethical and clinical implications if orthodontic treatment is found
to be ineffective in preventing or initiating TMD.

(i) The nature of the psychosocial profile of the population studied
can vary and as a consequence the studies of two groups from differing areas in the same country may prevent direct comparisons.
In the study by Sadowsky and Polson (Sadowsky 1984) groups in
both Illinois and Eastman are examined. Within the paper, whilst
there is a comparison between the treated and untreated groups of
the socioeconomic background and ethnicity within each study,
it is not reported if the two studies were compared in this respect.
A 20-year follow-up using questionnaires to self report the signs
and symptoms has demonstrated that whilst several malocclusion
traits were consistent with patients with TMD there was no strong
correlations between them and as such screening of malocclusion,
on the basis of identifying those at risk of TMD, was not worthwhile (Helm 1989).

As all the muscles associated with chewing may be affected by the
disorder, the pain is often felt away from the joint so the term
CMD has also been described (Dworkin 1990). Okeson (Okeson
1997) described TMD as a collective term including a number

(ii) A study examining adolescent girls undergoing treatment,
showed that in the group that was treated there was a significantly reduced prevalence of muscular signs post-treatment, but
that clicking, a symptom often identified, increased in both the

Orthodontics for treating temporomandibular joint (TMJ) disorders (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3

treated, untreated and normal groups over the 2 years of observation (Henrikson 1999; Henrikson 2000).
(iii) Long term follow-up studies are clearly difficult but have been
undertaken with some robust data acquisition. One group have
followed patients until 30 years of age (Mohlin 2004). They identified no link between orthodontic treatment acting as either a
preventative measure or a significant cause of TMD. They did,
however, identify significant associations with TMD and general
health and psychosocial well being as well as neuroticism and self
esteem measures. Another group has reported, in several papers,
on the longitudinal follow-up of patients for 20 years. The overall
conclusion initially was that whilst the patients who had undergone orthodontic treatment and had a reduced dysfunction index
(Egermark 1992), further follow-up indicated that orthodontic
care did not predispose to the development of TMD in later life
(Egermark 2003; Egermark 2005).
Many of the studies, whilst identifying small associations, fail to
isolate a single unique aspect that can either refute or support
the association of orthodontic treatment to TMD, presumably
because of the diffuse nature of TMD. Thus, it appears that to
date the ideal study has not yet been undertaken to assess this and
whilst there are small but significant risks involved in the use of
orthodontic appliances, especially the more complex appliances,
the use of a technique without data to support it, is not considered
appropriate in contemporary health care. This can be especially
so if the clinicians are poorly trained in the use of such appliances. Furthermore, the use of any treatment may inappropriately
raise patient expectations as well as wasting valuable healthcare
resources (in as much as no patient benefit will be predictably and
reliably achieved).
The prognosis of TMD, due to the multi-factorial nature of the
condition, is difficult to establish. A long term follow-up of over
30 years (de Leeuw 1994) established the chronic nature of such
a condition.
The working hypothesis appears to be that if the teeth bite incorrectly in the form of a malocclusion, this can then apply a restriction to the function of the TMJ or worse still, predispose it to
future pathological deterioration. By correcting the alignment and
arrangement of the teeth the TMJ will remodel to the overriding
new functional needs thus treating any disease processes/malfunction of joint integrity and allowing normal function to continue
unabated for the life of the patient (Moss 1969). The subject can
be further subdivided into two further aspects or questions: 1)
Does orthodontic treatment predispose to later development or
worsening of TMD? 2) Does orthodontic treatment permanently
and consistently improve the immediate signs and symptoms of
TMD?

OBJECTIVES

To establish the effectiveness of orthodontic intervention in reducing symptoms in people with temporomandibular disorders
(TMD) (compared with any control group receiving no treatment, placebo treatment or reassurance) and to establish if active
orthodontic intervention leads to TMD.
The following primary null hypotheses were tested:
Orthodontic treatment does not treat or prevent symptoms of
TMD.
Specifically, the review addressed the hypotheses of no difference
between orthodontic treatment and control for TMD for the following outcomes where data were available:
• overall symptoms;
• relief of headache;
• patient quality of life.

METHODS

Criteria for considering studies for this review

Types of studies
All randomised controlled trials (RCTs), including quasi-randomised trials, assessing orthodontic treatment and TMD.

Types of participants
Adults, aged equal to or above 18 years old, with clinically diagnosed TMD. There were no age restrictions for prevention trials
provided the follow-up period extended into adulthood. The inclusion criteria required reports to state their diagnostic criteria for
TMD at the start of treatment and for participants to exhibit two
or more of the signs and/or symptoms listed below. This technique
is well established in clinical diagnosis and epidemiology.
The list of symptoms (Austin 1995) included the following.
• The occurrence of recurrent headache (equal or more than
two episodes a month).
• Pain in the jaws, face, throat, neck, shoulders or back.
• Ear symptoms (includes tinnitus, stuffiness, diminished
hearing, or pain).
• Pain in the temporomandibular joint (TMJ) at rest and
during chewing.
• Day and night time grinding or clenching.
• Vertigo.
• Stiffness in jaws.
• Difficulties in swallowing.
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• Globus symptoms (associated with choking sensations or
soreness of the throat).
• Joint sounds (including clicking and grating).
• Spontaneous luxation or locking of the jaws.
The list of signs included the following.
• Palpatory tenderness on either side of the masticatory
muscles.
• Joint sounds during jaw movements, elicited by
auscultation. Distinction is made between opening and closing
clicks, crepitations and reciprocal clicking (as with previous
Cochrane studies of this disorder).
• Tenderness during jaw movements.
• Deviation of the mandible on opening and closing.
• Reduced mandibular range of motion.
• Presence of occlusal interference in retruded, protruded and
medio- and latero-trusion positions of the mandible.
• Wear facets.

Similarly, data on headache were recorded according to frequency,
severity or duration. Where possible, data for the frequency, severity and duration of pain would have been also aggregated.
The interval required for outcome measurement was at least 6
months after the intervention.

Secondary outcomes

Limitation of movement. Other signs were ignored because they
are neither unique to the disease nor associated with the progression or outcomes of TMD.

Search methods for identification of studies

TMD was required to be clinically absent at baseline in studies on
prevention.
Any signs or symptoms associated with pain of dental origin were
excluded.

The subject search used a combination of controlled vocabulary
and free text terms based on the search strategy developed for
MEDLINE. The search was combined with the Cochrane Highly
Sensitive Search Strategy (CHSSS) for identifying randomised
controlled trials in MEDLINE: sensitivity maximising version
(2009 revision) as referenced in Chapter 6.4.11.1 and detailed in
box 6.4.c of the Cochrane Handbook for Systematic Reviews of Interventions version 5.0.2 (updated September 2009) (Higgins 2009).

Types of interventions

Databases to be searched

The treatment group received appliances that could induce stable
orthodontic tooth movement for a significant period to induce permanent orthodontic change in tooth position. Therefore, patients
receiving splints for 8 to 12 weeks, whilst moving teeth during
the short term, would not be considered. Whilst this time interval
appears somewhat arbitrary it was felt that, from an orthodontic perspective, this would represent a realistic time interval. This
form of tooth movement, if present, would not be stable from an
orthodontic perspective and the design of such splints would allow
relapse to pre-treatment positions. The control groups received no
treatment, placebo or reassurance.
Studies where splints had been used prior to placement of orthodontic appliances were excluded.

The following databases were searched:
• The Cochrane Oral Health Group’s Trials Register (to 13th
April 2010) (Appendix 1)
• The Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library 2010, Issue 3) (Appendix 2)
• MEDLINE via OVID (1950 to 13th April 2010)
(Appendix 3)
• EMBASE via OVID (1980 to 13th April 2010) (Appendix
4).

Types of outcome measures

Primary outcomes

The main outcomes considered were overall symptoms, pain and
headache.
Relief from symptoms was assessed using global measures of symptoms.
Data on pain were recorded according to frequency, severity or
duration. Where possible, data for the frequency, severity and duration of pain would have been aggregated.

Language
The search identified all relevant studies irrespective of language.
Every attempt was made for non-English papers to be translated.
Checking reference lists
The reference lists of all relevant trials obtained were checked,
along with the reference lists of relevant review articles. In addition, reference lists from prosthetic dentistry textbooks on temporomandibular disorders and splint therapy were also checked.
Handsearching
The following journals were identified as being important to be
handsearched for this review:
Acta Odontologica Scandinavica (1939 to October 2009)
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Journal of the American Dental Association (1966 to October 2009)
Journal of Oral Rehabilitation (1974 to October 2009)
Journal of Craniomandibular Practice (1986 to October 2009)
Journal of Oral and Maxillofacial Surgery (1982 to October 2009).
The review authors examined these journals following the guidance of the Cochrane Oral Health Group’s Journal Handsearchers’
Manual.

Personal contact
A comprehensive list of relevant articles, along with inclusion criteria for the review, were included in a letter which was sent to
the first author of each paper asking for any unpublished, relevant
studies not included in the list. Copies of the same letter were
also sent to other experts in the field of TMD, or others with an
interest in the area. In addition, evidence in the form of scientific
articles offered in support of legal cases was also examined both in
the form of material previously submitted and by contacting the
legal experts who support such protocols. The British Orthodontic Society was contacted for any unpublished data on this subject together with the authors of information leaflets of the British
Orthodontic Society where TMD was discussed.
Unpublished studies
Conference proceedings and abstracts were examined but none
provided data appropriate for consideration.

Data collection and analysis

Study selection
The title, abstract, and keywords of identified studies were screened
independently by all review authors for relevance to the systematic review. Studies meeting the inclusion criteria were retrieved as
complete articles. Those with randomised and quasi-randomised
controlled design, participants with TMD confirmed clinically, occlusal adjustment and control specified and the required outcome
variables were to be included. The term quasi-randomised studies followed the definition in the Cochrane Oral Health Group’s
Journal Handsearchers’ Manual and are studies where the method
of allocation was known but was not considered strictly random.
Data extraction
All review authors independently extracted data, if appropriate,
to a pre-designed data collection form. No studies were identified
but if they had, the data would have been extracted considering:
bibliographic details, details of the study setting, characteristics
of study population, frequency and course of the interventions,
baseline and outcome measures, etc. The different requirements

and techniques for adjustment would be recorded as covariates
and assessed as possible sources of heterogeneity. Where available,
data on psychosocial factors would be included as a covariate and
assessed as a possible source of heterogeneity. If new studies are
identified in the future this protocol and data extraction forms will
be used.
There were no uncertainties on data extraction. Authors of the
original studies were consulted by mail to obtain more information
about any of the published studies to determine if there were data
that could be extracted.

Assessment of the risks of bias in included studies
An assessment of the risk of bias would have been undertaken following the recommendations in Chapter 8 of the Cochrane Handbook for Systematic Reviews of Interventions 5.0.2 (Higgins 2009).
As no studies were identified this was not possible.
A specific tool would have been used for assessing risk of bias in
each included study if identified. This would have consisted of a
description and a judgement for each entry in a risk of bias table,
where each entry addressed a specific feature of the study:
• Sequence generation
• Allocation concealment
• Blinding
• Incomplete outcome data addressed
• Free of selective outcome reporting
• Free of other bias.
The judgement for each entry would involve answering a question,
with answers ’Yes’ indicating low risk of bias, ’No’ indicating high
risk of bias, and ’Unclear’ indicating either lack of information or
uncertainty over the potential for bias.
Overall risk of bias: studies would have been categorised according
to the following:
• Low risk of bias (plausible bias unlikely to seriously alter the
results) if all criteria were met
• Unclear risk of bias (plausible bias that raises some doubt
about the results) if one or more criteria were assessed as unclear
• High risk of bias (plausible bias that seriously weakens
confidence in the results) if one or more criteria were not met.

Data synthesis
The Cochrane Collaboration’s statistical guidelines would have
been followed. Unfortunately, there were no data to consolidate
and so it was not possible to consider any statistical evaluations. If
future publications demonstrate suitable data we will evaluate as
follows: Clinical heterogeneity will be assessed by examining the
types of participants, interventions and outcomes in each study.
Meta-analysis will only be used when studies are of similar comparisons reporting comparable outcome measures. The significance
of discrepancies in the estimates of treatment effects from the different trials will be assessed by inspection of a graphical display and
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by means of Cochran’s test for heterogeneity, and any heterogeneity investigated. Random-effects models will be used for all metaanalyses provided there are more than three studies in the metaanalysis. Risk ratio values will be calculated along with 95% confidence intervals for binary data. Mean differences and 95% confidence intervals will be used for continuous data. Categorical data
will be converted to binary outcomes e.g. cured/not cured, improved/not improved with sensitivity analyses of the ’same’ group
to give best and worse case scenarios. The studies will be grouped
according to treatment type and duration of follow-up.
In addition, a sensitivity analysis will be carried out to see how the
quality of the studies affects the findings (a small change in the parameter of a study may have a profound change of the outcomes),
if studies incorporating sufficient data allow for this analysis.
Although unpublished data will be sought, the difficulty in identifying all unpublished material is acknowledged. Publication bias
will be assessed using funnel plots.

RESULTS

Description of studies
See: Characteristics of excluded studies.
The searches identified 284 records from all databases. Initial
screening of the abstracts and titles by all review authors identified 55 articles which related to orthodontic treatment and TMD.
The full articles were then retrieved and of these articles only four
demonstrated any data that might be of value with respect to TMD
and orthodontics. The majority of trials were not eligible as they
did not include subject matter relevant to the topic; the remainder
included splints, no control groups for comparison, only assessed
symptoms and signs but did not include orthodontic care, and
surgical intervention. The remaining studies, whilst not achieving
the correct level for inclusion of data, identified some noteworthy
findings. After further analysis of the full texts of the four studies
identified, none of the retrieved studies met the inclusion criteria
and all were excluded from this review (Gianelly 1988; Keeling
1995; Piancino 2008; Sonnesen 2008). Three articles (Gianelly
1988; Keeling 1995; Sonnesen 2008) considered a tenuous link
with the level of overbite; two studies examined joint function
with imaging although one did not include orthodontics (Piancino
2008), and the other examined the findings of children with clinical symptoms (Keeling 1995).

Risk of bias in included studies
No studies were found eligible for inclusion and therefore no
methodological quality assessment was conducted.

Effects of interventions
No studies were identified for inclusion.

DISCUSSION
There is an absence of evidence that orthodontic treatment can
treat or prevent temporomandibular disorders (TMD). There are
no trials or studies that reach the threshold required to support
the concepts of orthodontic treatment relating to TMD. It is important to distinguish between absence of evidence and evidence
of absence. There may not be evidence of an effect because there
are no data regarding the effectiveness of orthodontic treatment
for TMD.
Some data from a number of studies did lead to a degree of understanding that could assist in delivering care for patients. One
of the more robust studies (Conti 2003) assessed 200 participants
divided into four groups dependent on the malocclusion type.
Whilst the data lacked a control group there was an association
identified which linked parafunctional habits such as grinding and
not orthodontic treatment to TMD.
In a further study (Franco 2002) Class II Division 1 malocclusions were evaluated with a control group and a Frankel II therapy
group (Frankel appliances are a group of appliances that work by
changing the environment of the lips and the cheeks and in so
doing apply forces to move the teeth). The issue that negates the
value of this study as one to be considered, is that the control group
were the participants observed over an 18-month period before
treatment was commenced; this does not provide a robust control
group. The disc position was assessed using magnetic resonance
imaging (MRI) and the outcome was that orthodontic therapy
did not affect disc position. A significant omission, however, was
that symptoms of TMD were not assessed; only disc position. The
recommendations of this study, therefore, are that ethical approval
is required, a true and absolute control group needs to be considered alongside the study group and that symptoms and signs be
incorporated with the MRI views.
Keeling 1995 assessed a robust number of participants (although
there was no evaluation at the outset as to how many should
be considered). In this study 60 participants were treated with a
functional appliance, 60 were observed and 60 were treated with
headgear and a bite plane. The participants were evaluated for
TMD prior to treatment and then assessed by examiners who were
blinded to the type of treatment provided to the patient. The initial study began in 1990 when ethical approval was not as stringent as in 2010; the obtaining of informed consent is detailed.
The data appeared to indicate that age was the most significant
factor relating to developing TMD; in addition, participants who
began the study with TMD were seven times more likely to have
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these symptoms at follow-up. Within the study there was no reporting of intention-to-treat or indication of any drop outs from
the original cohort over and above those excluded on the basis of
the protocol of the study. However, this study did not provide any
data relevant to this review.
Class III malocclusions were evaluated in one study (Gavakos
1991) when different treatment modalities were identified for assessing a type of jaw relationship it was thought could lead to
TMD. There were several types of appliance systems with treatment commencing in the mixed dentition phase and continuing
until growth was complete. These treatment techniques included:
a functional appliance, 27 patients further treated with fixed appliances, and three patients treated with a reverse headgear. There
was a clear description of the gender and age of the patients at the
assessment of the study. However, there was no assessment of the
symptoms of TMD prior to commencement of the orthodontic
treatment although the patients were assessed using the Helkimo
index and the clinical dysfunction index. A third evaluation, using the occlusal state determined by clinical investigation of the
number of teeth, the number of teeth in occlusion, occlusal interferences during movement from retruded contact position to the
intercuspal position, and articulation interferences during protrusion and lateral movements was evaluated. This was not correlated
to symptoms of TMD. Surgical patients were also included. There
were no reported differences in the groups evaluated but the study
was retrospective.
Egermark followed a cohort of patients who had orthodontic care
between 1981 and 1983 and laudably followed up the patients 20
years later (Egermark 2003; Egermark 2005). The studies used a
questionnaire and calculated the Helkimo index for evaluation of
TMD. One of the conclusions was that there was no statistically
significant difference in the prevalence of TMD with patients who
had received orthodontic treatment when compared with those
who had not received active orthodontic intervention. The numbers in the 35-year old group were significantly reduced. Whilst
102 patients had been identified the actual types of orthodontic
treatment were only recorded from the patient history (i.e. they
gave an affirmative answer that they had received some kind of
orthodontic treatment in childhood, Egermark 2003). Clearly the
varied nature of the treatment mechanics could not be recorded
precisely on the basis of the patients’ recollection. The groups were
further subdivided as the level of the care provided differed varying
between specialist level care and that provided by general dental
practitioners; it was also unclear as to the number of individuals
delivering the care. In the latter study (Egermark 2005) a total of
50 subjects (27 males and 23 males) were identified but were further subdivided due to the varied nature of the malocclusions that
had been treated. The overall incidence of manifest TMD, that
required treatment, was 1% and the study did not identify a significant increase in those patients who had undergone orthodontic
treatment.

A major study has been published from Groningen (Dibbetts
1987; Dibbets 1989; Dibbets 1992). This has produced a significant amount of data examining orthodontic treatment and TMD.
The final report (Dibbets 1992) examined participants 20 years
after treatment; the treatment was divided into functional appliances, Begg treatment and chin cap treatment. There was no control group. In addition, the cases were analysed with regard to extractions; the three groups were non-extraction, extraction of four
premolars and all other types of extractions. By evaluation of the
participants using frequencies and the Chi2 statistic it was apparent that neither the type of treatment, nor whether extractions
were undertaken, predisposed to the development of TMD after
20 years of observation (Dibbets 1992).
The study by Minakuchi (Minakuchi 2001), whilst not utilising
orthodontics as one of the treatment modalities, was noteworthy
in terms of principle within the remit of TMD treatment. In this
study the authors identified anterior disc displacement without
reduction. The patients were recruited to the study presented during 1997 and 1998 and the study had institutional review and
approval of the appropriate committee. The 69 patients were allocated to one of three groups of patients: no treatment, self care
and non-specific anti-inflammatory agents and an occlusal appliance and observed over an 8-week period. The 8-week period of
assessment was deemed, by the authors of this Cochrane review,
to be insufficient to produce stable orthodontic tooth movement.
There were robust inclusion criteria reported and the initial group
of patients consisted of 269 patients eventually leading to a recruitment of the 69 participants. There was clear and precise recording
of the reasons for non-inclusion. The final group of participants
had clear reporting of the male/female allocation (reflecting the
female preponderance for the condition: 7 males and 62 females)
and the age of the cohort together with the standard deviation of
the patients (34.0 ± 15.4). All patients had MRI images and had
an initial observation period following a full explanation of the
condition and diagnosis. Standardised visual analogue scales were
used to assess the symptoms at the start of treatment and throughout the observation period. The conclusions from this study were
that the treatment required for TMD was minimal intervention
and that there was no difference between the different treatment
approaches and the control group.
One issue that was apparent relates to the recommendation that
in some instances patients should not have any active treatment
as this will not alleviate the signs and symptoms.
There are concerns of the validity and reliability of the criteria used
in all the trials. Inaccurate and inconsistent diagnosis of TMD
causes misleading reporting of TMD and incomparability of results with other trials. There were limitations of the methods used
in the trials considered in this review from not assessing TMD
appropriately to the inconsistent use of indices for assessment of
TMD. These limitations should be considered in their historical
context.
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Recommendations for future research include:
(1) ethical approval and consent have to be undertaken;
(2) reporting the odds ratio, risk ratio, risk ratio reduction, absolute
risk reduction or mean difference and associated 95% confidence
intervals where appropriate;
(3) the studies must be well controlled with respect to bias and
blinding is essential;

should be counselled appropriately with regard to the possibilities
of the progression of the disorder (i.e. it may worsen, stay the same
or improve). The apparent random nature of the progression of
such a disease process demonstrates the need for clear, unambiguous informed consent. The views of Stohler (Stohler 1999), aiming for the simpler solutions, seem the most sensible in light of
current data.

(5) the use of standardised diagnostic criteria for TMD;

An issue which developed during this study was during the screening of papers and identification of the data. In many instances
this reflected poorly on the quality of editorial stringency with
abstracts (structured or unstructured) failing to ensure that the
abstract reflected the body of the text of the article.

(6) the use of standardised outcome measures for evaluating treatments of TMD;

Implications for research

(4) reporting data on psychosocial outcomes, costs and quality of
life;

(7) reporting of any side effects, especially if they were directly
related to the intervention;

(1) More research is needed to elucidate whether there is any benefit from treating TMD with orthodontic treatment.

(8) providing intra- or extra-examiner variability where appropriate;

(2) Consideration needs to be given to developing valid and standardised diagnostic criteria for TMD.

(9) future research should use samples of adequate size based on
power calculations. The existing trials can be used as the basis of
such power calculations.

(3) Consideration needs to be given to standardised outcome measurements for evaluating interventions for TMD.

To date there has never been a satisfactory evaluation of orthodontics with respect to TMD. It is believed that the most robust study
would require the recruitment of participants with TMD diagnosed, allocation to groups relating to the malocclusion (or not)
and then treatment with either active orthodontic intervention or
splints.

AUTHORS’ CONCLUSIONS
Implications for practice
There is no evidence to support or refute the use of orthodontic treatment for the treatment of temporomandibular disorders
(TMD). In addition, there are no data which identify a link between active orthodontic intervention and the causation of TMD.
Based on the lack of data, orthodontic treatment cannot be recommended for the treatment or prevention of TMD. Patients attending with symptoms of TMD prior to orthodontic treatment

(4) Guidelines, produced by the CONSORT Group, have been
published for reporting of randomised controlled trials in the
medical literature (www.consort-statement.org/). The use of such
guidelines would improve the quality of trials and reports of the
management of TMD.
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CHARACTERISTICS OF STUDIES

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Gianelly 1988

A retrospective evaluation of position of condyle but with no symptoms identified

Keeling 1995

A very robust study but considering children; potentially a study capable of delivering data for this review in the
future

Piancino 2008

Orthodontic care was not part of the study considerations.

Sonnesen 2008

There was no randomisation into groups to allow evaluation of treatment
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DATA AND ANALYSES
This review has no analyses.

APPENDICES
Appendix 1. Cochrane Oral Health Group’s Trials Register search strategy
((temporomandibular or “myofascial pain syndrome*” or craniomandibular or “joint diseases” or “temporo mandibular” or temporomandibular or “orofacial pain” or “facial pain” or “costen* syndrome*” or “articular disorder*” or headache* or bruxism or bruxist or
“cranio mandibular” or “cranio-mandibular” or “disk derangement” or “disc derangement” or “disc displacement” or “disk displacement”) AND (orthodontic* or malocclusion*))

Appendix 2. CENTRAL search strategy
#1 exp TEMPOROMANDIBULAR JOINT/
#2 exp TEMPOROMANDIBULAR JOINT DISORDERS/
#3 exp MYOFASCIAL PAIN SYNDROMES/
#4 exp CRANIOMANDIBULAR DISORDERS/
#5 (temporomandibular* or craniomandibular* or “myofascial pain syndrome*”)
#6 TMJ or CMD or TMD [ti]
#7 TMJ or CMD or TMD [ab]
#8 exp JOINT DISEASES/
#9 “temporo mandibular” or temporo-mandibular or “orofacial pain” or “facial pain” or “costen* syndrome*” or “articular disorder*”
or headache* or bruxism or bruxist or “cranio mandibular” or “cranio-mandibular” or “disk derangement” or “disc derangement” or
“disc displacement” or “disk displacement”
#10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9
#11 exp ORTHODONTICS/
#12 MANDIBULAR ADVANCEMENT/
#13 #11 NOT #12
#14 orthodontic* or malocclusion*
#15 exp MALOCCLUSION
#16 #13 or #14 or #15
#17 #10 AND #16

Appendix 3. MEDLINE via OVID search strategy
1. exp Temporomandibular Joint/
2. exp Temporomandibular Joint Disorders/
3. exp Myofascial Pain Syndromes/
4. exp Craniomandibular Disorders/
5. (temporomandibular$ or craniomandibular$ or myofascial pain syndrome$).mp. [mp=ti, ot, ab, nm, hw]
6. TMJ.ti. or TMJ.ab. or CMD.ti. or CMD.ab.
7. ((temporo adj mandibular) or temporo-mandibular or (orofacial adj pain) or (facial adj pain) or Costen$ syndrome$ or articular
disorder$ or headache$ or bruxism or bruxist).mp. [mp=ti, ot, ab, nm, hw]
8. ((cranio adj mandibular) or cranio-mandibular or (disk adj derangement) or (disc adj derangement) or (disc adj displacement) or
disk adjdisplacement).mp. [mp=ti, ot, ab, nm, hw]
9. TMD.ti. or TMD.ab.
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10. exp Joint Diseases/
11. or/1-10
12. exp ORTHODONTICS/
13. Mandibular Advancement/
14. 12 not 13
15. malocclusion.mp. or orthodontic$.ab,ti. [mp=ti, ot, ab, nm, hw]
16. exp MALOCCLUSION/
17. or/14-16
18. 11 and 17

Cochrane search filter for MEDLINE via OVID
Cochrane Highly Sensitive Search Strategy (CHSSS) for identifying randomised trials in MEDLINE: sensitivity maximising version
(2009 revision) as referenced in Chapter 6.4.11.1 and detailed in box 6.4.c of the Cochrane Handbook for Systematic Reviews of
Interventions version 5.0.2 (updated September 2009).
1. randomized controlled trial.pt.
2. controlled clinical trial.pt.
3. randomized.ab.
4. placebo.ab.
5. drug therapy.fs.
6. randomly.ab.
7. trial.ab.
8. groups.ab.
9. or/1-8
10. animals.sh. not (humans.sh. and animals.sh.)
11. 9 not 10

Appendix 4. EMBASE via OVID search strategy
1. exp Temporomandibular Joint/
2. exp Temporomandibular Joint Disorder/
3. exp Myofascial Pain Syndromes/
4. exp Craniomandibular Disorders/
5. (temporomandibular$ or craniomandibular$ or myofascial pain syndrome$).mp. [mp=title, abstract, subject headings, heading
word, drug trade name, original title, device manufacturer, drug manufacturer name]
6. TMJ.ti. or TMJ.ab. or CMD.ti. or CMD.ab.
7. ((temporo adj mandibular) or temporo-mandibular or (orofacial adj pain) or (facial adj pain) or Costen$ syndrome$ or articular
disorder$ or headache$ or bruxism or bruxist).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer name]
8. ((cranio adj mandibular) or cranio-mandibular or (disk adj derangement) or (disc adj derangement) or (disc adj displacement) or
disk adjdisplacement).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer,
drug manufacturer name]
9. TMD.ti. or TMD.ab.
10. “joint diseases”.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer name]
11. or/1-10
12. ORTHODONTICS/
13. “Mandibular Advancement”.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device
manufacturer, drug manufacturer name]
14. 12 not 13
15. malocclusion.mp. or orthodontic$.ab,ti. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device
manufacturer, drug manufacturer name]
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16. MALOCCLUSION/
17. or/14-16
18. 11 and 17
Filter for EMBASE via OVID
1. random$.ti,ab.
2. factorial$.ti,ab.
3. (crossover$ or cross over$ or cross-over$).ti,ab.
4. placebo$.ti,ab.
5. (doubl$ adj blind$).ti,ab.
6. (singl$ adj blind$).ti,ab.
7. assign$.ti,ab.
8. allocat$.ti,ab.
9. volunteer$.ti,ab.
10. CROSSOVER PROCEDURE.sh.
11. DOUBLE-BLIND PROCEDURE.sh.
12. RANDOMIZED CONTROLLED TRIAL.sh.
13. SINGLE BLIND PROCEDURE.sh.
14. or/1-13
15. ANIMAL/ or NONHUMAN/ or ANIMAL EXPERIMENT/
16. HUMAN/
17. 16 and 15
18. 15 not 17
19. 14 not 18
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