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ABStRACt
The relationship between temporomandibular disorders (TMDs) and occlusion 
remains controversial. Some authors believe that occlusion is the primary factor 
in the onset of TMD symptoms, whereas others feel that occlusion has no role in 
this at all. The majority of reasoning behind causation is based upon anecdotal 
rather than scientific evidence. Existing evidence in the literature supports the 
absence of a disease-specific association. This article describes this controversy 
and provides the reader with findings from contemporary literature.
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introduction
The cause of temporomandibular 
disorders (TMDs) has been considered to 
be complex and multifactorial.1,2 There 
are numerous factors that can contribute 
to a TMD.1,2 The accepted theory of  
a multifactorial aetiology of TMD has 
resulted in a lessening of emphasis on 
occlusion as the prime aetiological 
factor.

Dentists have long debated the 
significance of the occlusion as an 
aetiological factor in the development 
of TMDs. The role of occlusion in the 
development of TMD is controversial  
as the majority of reasoning behind 
causation is based upon anecdotal 
rather than scientific evidence. The 
occlusion-TMD field, therefore, is still 
often a source of speculation and the 
‘occlusal question’ remains unsolved.3

a long-standing controversy
opinion regarding the importance of 
occlusion has shifted between it being the 
main causative factor and there being no 
correlation at all. Some authors believe 
that occlusion is the primary factor in  
the onset of TMD symptoms, whereas 
others feel that occlusion has no role and 
that aetiological factors are based more 
on behavioural, psychological and 
neurological problems.4,5 Moreover,  
the relationship between TMD and 
malocclusion also remains controversial, 
but there is no evidence to support an 
increased incidence of TMD in patients 
with malocclusion.6–8

To date, most occlusal studies have 
assessed the static relationship of the 
teeth and considered the significance,  
or non-significance, of occlusal factors  
in relation to TMDs only when signs and 
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 • To understand the role of occlusal 
adjustments for managing patients 
with TMD
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symptoms are present. The findings are 
certainly not conclusive regarding any 
single factor being consistently 
associated with a TMD.

In an attempt to assess the relationship 
between TMD and occlusion, lipp found 
that experimental, epidemiological and 
clinical studies failed to support a 
significant role of occlusion in the 
development of a TMD.9 The same 
author suggested that remodelling 
capacity of the articulatory system would 
allow accommodation to most occlusal 
function and dysfunction.9

Furthermore, controlled studies of 
occlusal factors and TMD show either no 
relationship, or at best only a weak 
correlation, between specific variables 
and TMD.10–13

association not implication
In a series of studies by Seligman and 
Pullinger, an overjet of >4mm, unilateral 
posterior crossbite and retruded contact 
position, and intercuspal position slides 
of greater than 1.75mm were associated 
with TMDs, albeit these associations 
were found to be statistically weak. They 
also found that no single occlusal factor 
was able to differentiate TMD patients 
from healthy subjects.14,15

The same authors concluded that many 
occlusal parameters, traditionally 
believed to be influential, contribute only 
in a minor manner to the development of 
TMDs and that the occlusion cannot be 
considered to be the most important 
factor in the aetiology of a TMD.15,16 
They justified this, however, by stating 
that ‘some occlusal features may place 
greater adaptive demands on the system. 
While most individuals compensate 
without problems, adaptation in others 
may lead to greater risk of dysfunction’.16

These studies, however, reported on  
the static relationship of the teeth rather 
than contacts during dynamic occlusion. 
This has represented the traditional 
approach to evaluating occlusion. Static 
relationships provide only a limited 
insight into the role of occlusion and 
TMD, nevertheless, Pullinger and 
co-workers showed that specific occlusal 
factors might make some biological 
contribution and thus should not be 
ignored. however, they argued that a 

biological system is able to adapt to 
various morphologic features until 
stability is achieved.16

The same authors estimated that  
occlusal factors initiate symptoms in 
approximately 5% of TMD patients.  
They also suggested that some occlusal 
variables may be a result rather than  
a cause of TMD.16 When considering 
those authors who argue that specific 
occlusal factors might make some 
biological contribution to a TMD and 
thus should not be ignored,17,18 it should 
be remembered that a biological system 
will frequently adapt to various 
morphologic features until stability is 
achieved.

Moreover, lobbezoo-Scholte et al., 
showed that occlusal interferences  
were found in the same distribution 
among patients of three different 
diagnostic TMD groups, and that 
occlusal interferences were present with 
the same incidence in non-patient 
groups.17

Some authors used magnetic resonance 
imaging (MrI) and tomography to study 
the relationship between the 
temporomandibular joint (TMJ) 
components, the lateral pterygoid muscle 
and the occlusion of TMD patients.18  
No association was found between the 
morphology of the TMJ osseous 
structures, disc position, the lateral 
pterygoid morphology and occlusal 
factors.18

Moreover, a case-control study showed 
no significant difference in occlusal 
factors among adolescents with TMD 
compared with those in a control 
group.19 adolescents with TMD, 
however, showed significantly higher 
level of stress and aggressive behaviour 
compared with the controls, and they 
concluded that psychological factors 
may play a more prominent role.19

The role of guidance  
scheme and interferences
although the occlusal relationships,  
such as working side interferences,  
non-working side interferences, and  
the discrepancy between the centric 
occlusion (co) and centric relation  
(cr) have often been considered  
as a contributing factor for TMD,  

no consistency has been shown in 
studies to support these theories.20–24

No significant differences have been 
demonstrated between signs of TMD  
and a lateral slide from cr to co,  
non-working contacts and posterior 
interferences.20–22 This appears to be as 
a result of the lack of valid and reliable 
methods of evaluating the occlusion in 
addition to the multifactorial nature of 
the various signs and symptoms.

In one study, data from 28 studies was 
collected to investigate the relationship 
between experimental occlusal 
interferences and TMD. It was found that 
experimental occlusal interferences 
which contact only in lateral jaw 
movement were only occasionally 
‘harmful to jaw function’, and there was 
no reliable evidence to demonstrate that 
occlusal interferences cause bruxism.20 
The authors of this study commented that 
studies which suggested experimental 
occlusal interferences were able to 
induce a clinical TMD were largely 
based on observation and the authors’ 
personal opinion, and that the 
introduction of occlusal interferences did 
not result in significant evidence for 
development of TMD.

Using MrI analysis, ohta et al., examined 
41 TMD patients and found that the intro-
duction of simulated nonworking side 
interference was associated with appar-
ent disc displacement.21

Minagi et al., however, adopted a 
different view regarding the role of non-
working side interference.22 In a clinical 
study, they found a significantly positive 
correlation between the absence of non-
working side contacts and an increased 
prevalence of joint sounds. Their study 
suggests that such contacts may be 
‘protective’.

In a review article, ash offered some 
suggestions regarding the role of 
occlusal interferences in TMD.23 he 
postulated that natural occlusal 
interferences have usually been present 
for long periods of time and adaptation 
would have occurred. This was, 
however, a review article and he did not 
offer any substantive evidence in support 
of his belief. ash also suggested that no 
occlusal adjustments should be made 
without prior successful splint therapy.23
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Figure 1: The effects of occlusal factors 
on mandibular stability and vice versa. 
No problem will be created with T 
(teeth) in a stable position and when 
C (condyle) is in a stable relationship 
with the articular fossa. When C is in 
unstable position (as in most cases of 
internal derangement) and M (muscles) 
is overactive, C could move superiorly 
seeking a more stable relationship to 
regain the harmony with M and T (the 
muscloskeletally stable position). Failure 
to achieve this might lead to an intra-
capsular disorder which might result in 
changes at M and T. It should be noted, 
however, that this process is mainly 
affected by a neuromuscular mechanism

al-ani et al., conducted a clinical study 
to examine the relationship between 
lateral retrusive, which occurs when the 
mandibular mesial cusp slopes contact 
the distal cusp ridges of maxillary teeth, 
and lateral protrusive canine guidance, 
which occurs when mesial cusp slopes 
of maxillary teeth contact distal cusp 
ridges of mandibular teeth during 
lateral excursion of the mandible, and 
TMJ disc displacement.24 They found 
that the incidence of ipsilateral lateral 
retrusive guidance was significantly 
higher in a patient group with TMJ 
clicking than in a control group. They 
reported a statistically significant 
association between the presence of 
TMJ clicking and lateral retrusive canine 
guidance.24

In a recent systematic review, Manfredini 
et al.,3 reviewed the literature on the 
association between features of dental 
occlusion and TMDs. They concluded 
that, although there were a few papers 
that may have suggested a possible 
association, the existing evidence 
supports the absence of a disease-
specific association, and there is no 
ground to hypothesise a major role for 
dental occlusion in the pathophysiology 
of TMDs. They recommended that dental 
clinicians will need to move towards the 
acceptance of the biopsychosocial 
model and abandon some of the older 
held beliefs about treating TMD.

The theory of ‘orthopaedic 
stability’
Many authors suggest that the position of 
the condyles is critical to the equilibrium 
of the masticatory system and that 
occlusal factors may affect this 
position.25,26 conversely, condylar 
displacement could also affect activity of 
the masticatory muscles, with the result 
that muscle spasm may be a source of 
pain. It is also suggested that muscle 
spasm might displace the condyle, and 
occlusal interferences may therefore be a 
result rather than a cause.27

Juniper27 suggested that following 
displacement of the disc, the condyle 
may also become displaced and the 
relationship of the lower teeth to the 
upper teeth becomes changed, resulting 
in premature contacts. The effect of the 
change of occlusion on the stable 
position of the condyle in the fossae has 

been frequently discussed in the 
literature.28,29

This theory of ‘orthopaedic stability’, 
which has been proposed by some 
authors,29 is based on the concept of the 
importance of the ‘harmony’ between the 
intercuspal position of teeth and the 
stable position of the condyles in the 
fossae. The absence of this ‘harmony’ 
leads the condyle on one or both sides 
to be in an unstable relationship with the 
disc and articular fossa. When the 
elevator muscles contract, this instability 
leads the condyle on the affected side to 
move superiorly, seeking a more stable 
relationship with the disc and fossa  
(see Figure 1).

In addition to the intra-capsular 
disorder, i.e. the disc displacement 
resulting from this movement, this might 
lead to a decrease in occlusal contacts 
as a result of upward displacement of 
the condyle with the possibility of new 
occlusal interferences coming into 
function and further aggravating the 
condition.30

Occlusal adjustment for 
treating TMd patients
as mentioned earlier, much of the basis 
for the idea that ‘occlusion’ plays a major 
role in the aetiology of TMD comes from 
observing the results of various occlusal 
therapies, and many of the theories 
which support the association are 
unsubstantiated. Success in therapy, 
however, does not demonstrate a causal 
association between occlusion and 
development of a TMD.31

occlusal adjustments may be tempting to 
the clinician. If there is obvious 
interference, in the past it has been 
suggested that ‘picking up a handpiece 
and removing the interference’ may lead 
to an improvement in the patient’s 
symptoms. This, however, is a dangerous 
course of action if previous analysis of 
articulated and mounted study casts and 
a plaster equilibration has not been 
undertaken. otherwise, removal of 
premature contacts or interferences will 
be merely guesswork. It is similar to the 
analogy of sawing the legs off a table 
without any measurement. If a part is 
removed from one leg, it is frequently 
necessary to form repeated adjustments 
to the other three legs until a stable 

position is reached, if indeed this can be 
achieved.

To assess the effectiveness of occlusal 
adjustments in preventing and treating 
TMD patients, Koh and robinson 
conducted a cochrane systematic review 
of six studies which included 392 
patients.32 The authors reported that 
there was an absence of evidence from 
randomised controlled trials (rcTs) that 
occlusal adjustments prevent or manage 
a TMD and, therefore, occlusal 
adjustment cannot be recommended for 
the management or prevention of TMD. 
The authors concluded that future trials 
should use standardised diagnostic 
criteria and outcome measures when 
evaluating TMD.32

It is apparent when treating a patient 
with an occlusally balanced appliance 
that the mandibular position can alter 
quite markedly as treatment progresses 
and painful muscles relax.31 For this 
reason, what initially might be deemed 
to be an occlusal interference or 
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premature contact at the onset of 
treatment might not be one at the end. 
as an initial therapy, occlusal adjustment 
is therefore not recommended as jaw 
and tooth relationships cannot be 
accurately determined in the presence  
of pain. The approach of ‘pick up a 
handpiece and remove interferences at 
the first visit’ is not defensible. It would 
therefore appear to be sound advice  
not to make permanent and irreversible 
adjustment to the occlusion in the 
presence of a TMD, as when the disc  
is repositioned occlusal contacts will 
change.31

Gray and al-ani33 argue in favour of 
caution in the use of occlusal adjustment 
as a remedy for TMD, suggesting that 
this can cause medico-legal concerns. 
They suggested that, medicolegally, it is 
difficult to defend haphazard removal of 
tooth substance or the surface of crowns 
or other restorations in an attempt to 
treat a TMD if this has not been pre-
planned, and it should therefore be 
avoided.

There is insufficient evidence to suggest 
that any occlusal treatment is as 
effective, or more effective, than any 
other rehabilitation treatment in TMD. 
There is also insufficient evidence to 
support the generalised preventive 
influence of occlusal adjustment or 
orthodontic correction of malocclusion 
on TMD development.31,32

Tsukiyama et al.,31 found that the data 
from occlusal adjustment experiments did 
not demonstrate therapeutic benefit in 
comparison with a control group and 
concluded that the evidence reviewed 
was not supportive of occlusal 
adjustment as therapy for TMD.

In general, the literature suggests that 
occlusal equilibration, therefore, should 
not be provided as an initial therapy for 
TMD patients, and it should not be 
performed to prevent or treat signs or 
symptoms.31–34

It has also been suggested that if an 
anterior repositioning appliance 
successfully treats symptoms of an 
internal derangement, then the occlusion 
should be restored to the treatment 
position.30 contrary to what some 
practitioners advocate, however, 
occlusal therapy is not needed to 

Figures 2a and 2b:  A well-balanced stabilisation splint should be considered prior to 
commencing occlusal adjustment in a TMD patient

maintain a TMD patient’s long-term 
symptomatic improvement.35–40

Since occlusal treatments are typically 
irreversible and the evidence of their 
therapeutic or preventive effects on TMD 
is insufficient, it is recommended that 
reversible treatment such as self-care, 
well-designed splints,41 physiotherapy 
and pharmacotherapy should always be 
used initially to manage signs and 
symptoms of TMD. as symptoms of pain 
and dysfunction in a TMD patient may 
come and go without any obvious 
change in any recognisable factor, one 
must be very hesitant about introducing 
any permanent changes in any part of 
the gnathological system.33

Irreversible occlusal adjustments should 
never be undertaken in the presence of 
acute muscle pain or TMD symptoms. 
Ideally, occlusal adjustments should not 
be done until after a period of successful 
splint treatment. If a well-balanced 
stabilisation splint is worn (see Figures 
2a and 2b) and the patient’s symptoms 
resolve, only to return when the splint is 
‘weaned off’, then there might be a 
logical reason to address the occlusion 
of the natural teeth, but not without 
further and detailed occlusal analysis, 
and only after meticulous planning with 
articulated plaster casts and with 
informed and valid consent. This would 
indicate whether provision of an 
‘improved’ occlusion would benefit the 
patient’s symptoms.

If occlusal adjustment or equilibration 
is deemed necessary for other clinical 

reasons, it should always be  
planned on articulated study models 
mounted on a semi-adjustable 
articulator (see Figure 3) before 
irreversible and permanent changes 
are made to the patient’s natural 
dentition.42

In this way, the sequence of alterations 
can be carefully planned, and it can also 
be determined whether the desired result 
is realistically achievable.

It is acknowledged that occlusal 
treatment can be used successfully to 
correct an uncomfortable occlusion in  
a patient with or without TMD. For 
example, a patient who reports an 
uncomfortably high, recently placed 
restoration can be treated with occlusal 
adjustment of this restoration as the 
primary treatment.

Given that there are other, less invasive 
approaches available and TMD 
symptoms may be self-limiting, it would 
seem correct that occlusal adjustment is 
not indicated unless additional evidence 
is forthcoming.33,42–43

extensive restorative 
treatment in TMd patients
as discussed earlier, if the patient has  
a TMD, the occlusal contacts may not  
be the same as when symptom-free, 
especially if there is an acute disc 
displacement. Therefore, an occlusal 
interference may be a result, rather than 
a cause, of a temporomandibular 
disorder.

2a

2b
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In their study of a group of TMD patients, 
al-ani et al.30 found that if the articular 
disc is out of position then the number of 
occlusal contacts appears to be reduced. 
The authors concluded that it would 
appear to be good advice not to make 
permanent and irreversible adjustment to 
the occlusion in the presence of disc 

Figure 3: Occlusal equilibration should always be planned on study models mounted 
on a semi-adjustable articulator

displacement, as when the disc is 
repositioned occlusal contacts are likely 
to change.

It is not sensible to continue with an 
extensive restorative treatment plan in 
the presence of acute disc displacement 
if this occurs part-way through treatment 

as, when the disc is out of place, the 
occlusal contacts between maxillary and 
mandibular teeth will change both in 
position and number. Some authors 
suggested that the dental clinician  
should seek advice about whether it is 
necessary to treat the disc displacement 
before placement of the final 
restorations.33,42

conclusion
Despite the controversy of the role of 
occlusion in patients with TMDs, 
occlusion as part of the articulatory 
system is obviously a component feature 
in TMD patients. a detailed examination 
and recording of the patients’ static and 
dynamic occlusion is essential to the 
successful diagnosis and management  
of these patients.

The decisions taken in the management 
of TMD patients should be scientifically 
supported in accordance with the 
principles of the evidence-based 
dentistry.43 a balanced view regarding 
the relationship between occlusal factors 
and TMD would be that on some 
occasions, occlusal irregularities may be 
important contributing factors. however, 
scientifically controlled, longitudinal 
studies are needed to provide more 
reliable information concerning the 
relationship between occlusion and 
TMD.44–46
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