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Occlusal adjustment can be defined as the re-
moval of occlusal interferences, through selec-
tive tooth grinding or through the use of restor-
ative materials. The aim of such an intervention 
is to obtain a stable occlusal relationship, with 
no premature contacts or mandibular excursion. 

The adjustments can be performed in different 
situations, such as 1) after performing direct or 
indirect restorations, in order to establish a better 
relationship with the antagonist teeth, or 2) in the 
presence of non-uniform tooth wear, which might 
result in premature contacts and deviations on ex-
cursive mandibular movements. 

Several studies have evaluated the role of oc-
clusal interferences on the etiology of temporo-
mandibular joint disorders.1-10 Nevertheless, 
there is no consensus on the importance of such 
a theme for the development of TMJ dysfunctions. 
The greater limitation on obtaining an appropriate 
explanation for the role of occlusal adjustment on 
the etiology of TMDs is the number of variables 
associated with such dysfunction, which renders 
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difficult the studies’ standardization and the con-
sequent discussion of their results. Also, physi-
ologic factors, traumas, articular disc dislodg-
ment, condylar position, and pathologies can lead 
to TMDs.11,12 

Given the elevated controversy and extreme 
importance of such a theme for clinical practice, 
it might be helpful for correct clinical manage-
ment to review the information on the influence 
of occlusal interferences on the etiology of TMDs, 
increasing the possibility of success in the treat-
ment of this highly prevalent dysfunction.

OCCLUSAL ADJUSTMENT AND ITS RE-
LATIONSHIP TO  TEMPOROMANDIBULAR  
DISORDERS AND CHRONIC PAIN

Studies have tried to establish the relationship 
between occlusal interferences and TMDs. Kopp13 
analyzed the effect of professional advisement 
during occlusal therapy. During the first appoint-
ment for this study, patients had received instruc-
tions only about their habits and about the possi-
ble causes of TMDs. In a second appointment, one 
group of patients was submitted to occlusal ther-
apy, and another group remained untreated, but 
received different instructions about their habits. 
The results showed that both situations (advise-
ment and occlusal therapy) resulted in decreased 
symptoms.

In spite of its interesting findings, this study 
presented some limitations; for example, the oc-
clusal interventions consisted of several modali-
ties of treatment, such as occlusal adjustment, 
installation of occlusal splints, and even complete 
dentures. Because of these factors, it might be 
reasonable to assume that such results cannot be 
directly extrapolated to the clinical management 
of patients with TMDs.

In 1986, Forssell14 evaluated the efficiency of 
occlusal adjustments in reducing or eliminat-
ing TMJ dysfunctions. Forty-eighty patients were 
treated with occlusal adjustments, of which 19 
used occlusal splints. An additional 43 patients re-
ceived a false occlusal adjustment, consisting of a 
placebo group. Symptoms associated with TMDs 
were investigated, and a neurologic examination 
of headaches was performed. The results demon-
strated the reduction in clinical symptoms in both 
groups, although it was significantly greater for 
treated patients than for the ones from the pla-

cebo group. Thus, this study was able to effectively 
demonstrate the efficiency of occlusal adjustment 
in the remission of symptoms related to TMDs.  The 
statistical analysis demonstrated that this reduc-
tion in symptoms happened irrespective of the use 
of occlusal splints, reaffirming the effectiveness of 
the occlusal adjustment. These results were con-
firmed in another similar study,15 reinforcing the 
effectiveness of the occlusal adjustments.

The effectiveness of the occlusal adjustment 
and the use of occlusal splints, whether or not as-
sociated with occlusal interventions, were evalu-
ated by  Wenneberg et al.16 Patients were randomly 
divided into two treatment groups and were exam-
ined after two months by means of questionnaires, 
visual analogical scales (VAS), and clinical exams. 
The questionnaires indicated clinical improve-
ment in the patients treated with both therapies, 
but the findings of the clinical exam were statisti-
cally significant only for patients from the mixed 
techniques group. The authors concluded that the 
use of occlusal splints in combination with occlu-
sal adjustment is more effective for the treatment 
of TMDs than occlusal adjustments alone.

TMDs are not restricted to headaches in the 
region of the temporal or masseter muscles.  The 
symptoms can be extended to the neck or to the 
superior region of the back. Karppinen et al8 in-
vestigated the importance of occlusal adjustment 
for the treatment of chronic neck- and headaches. 
Forty patients were selected after the observation 
of some criteria: need for neck and/or headache 
treatment, absence of clinical signs of TMD, non-
existence of removable prosthesis, and presence 
of posterior teeth. Patients were randomly allo-
cated into two groups (n=20); one group received 
occlusal adjustment, and the other received a 
false adjustment. Patients were analyzed after 6 
weeks, 12 weeks and 60 months, using a visual 
analogical scale (VAS), a physical exam performed 
by a physiotherapist, an electromyography, and 
radiographies; however, the last two were not per-
formed during the 60-month exam. The final anal-
ysis demonstrated that the occlusal adjustments 
were efficient in 80% of the cases after 60 months.

The physiotherapists observed a positive re-
sponse in the occlusal adjustments as compared 
to the false adjustment, after comparing aches 
during head and neck movements. The authors 
have concluded that occlusal adjustment can be 
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effective for the treatment of head and neck chron-
ic pains.

Le Bell et al3 performed a study in which pa-
tients presenting TMDs (21 patients) and those 
who did not (26 patients) were distributed into four 
groups that received proper adjustments or simu-
lations. During a two-week period, patients were 
instructed to report the intensity of nine different 
symptoms daily, using the VAS. The symptoms 
were occlusal discomfort, chewing difficulties, 
sensitivity of teeth, fatigue of the jaw, headache, 
facial pain, opening difficulty, bruxism, and ear 
symptoms. 

The results were statistically associated with 
the presence or absence of TMJ disorders and to 
the implementation of occlusal adjustments. Pa-
tients with a history of TMDs, as well as the ones 
that received occlusal interventions, presented 
greater symptoms than the other groups. The most 
evident symptoms were occlusal discomfort and 
chewing difficulties, and the interaction between 
them was statistically significant. Patients with no 
history of TMDs who had received occlusal adjust-
ments demonstrated symptoms similar to those 
of patients with a history of TMDs; nevertheless, 
these symptoms decreased until the final observa-
tion period. The authors have concluded that the 
different answers from patients with and without 
a history of TMDs may suggest dissimilar vulnera-
bility to occlusal interferences, indicating the need 
for a reassessment of the etiology of TMDs.

The TMDs are a multidisciplinary and multi-
factorial dysfunction, since factors like occlusal 
balance, vertical dimension, muscle function, and 
psychological aspects are involved.  Niemi et al4 
evaluated the association of psychological factors 
and occlusal interferences. Twenty-six healthy 
women without a history of TMDs and 21 women 
with a history were evaluated. All women com-
plaining of TMDs had been previously and success-
fully treated with routine therapies. Each group of 
patients was divided into two groups (performance 
of occlusal adjustments or placebo), and evaluated 
before the occlusal adjustments with a question-
naire. After the intervention, patients were ex-
amined for the level of psychological and somatic 
stress, coping strategies, personality character-
istics, and health beliefs. The authors concluded 
that health, health hardiness, a positive socializa-
tion history, social support-seeking, and inhibition 

of aggression are associated with better adapta-
tion to occlusal interferences; and patients with a 
history of TMDs presented more prominent results 
compared to the other group.

RELATIONSHIP BETWEEN  OCCLUSAL 
ADJUSTMENT AND  POSTURAL STABILITY 

Occlusal interferences not only can affect the 
development and severity of TMDs, but also can 
influence the body posture and equilibrium. This 
postural instability can lead to damage, especially 
in patients who need the equilibrium to perform 
their actions adequately.17 

Gangloff et al17 evaluated the influence of occlu-
sion on the postural control and gaze stabilization 
of professional shooters. Thirty-six patients were 
selected; nevertheless, in the 6 months before 
the study, not all patients presented the muscu-
lar, articular, and osseous pains that could inter-
fere with postural control. Patients with meniscus 
subluxation or luxation of the temporo mandibular 
joint were excluded from the study. Eighteen vol-
unteers with great oral hygiene were included in 
the control group for postural evaluation. The test 
group was completed by the high-level shooters, 
who were investigated for gaze stabilization and 
postural control. For the evaluation, four mandib-
ular positions were used: first, intercuspal occlu-
sion (IO), defined as the interdigitation of all teeth 
without any type of manipulation; this is a neutral 
position, but not a symmetric one. The other three 
positions were tested by means of acrylic devices: 
centric relation (CR) and left and right laterality.

The postural evaluation through posturograph-
ic measurements (QFP SysteÁmes, Nice, France) 
were recorded in the same place and under the 
same environmental conditions for all control 
group subjects, and the results were statistically 
analyzed. For each occlusal relation, the test was 
conducted with opened and blinded eyes. In the 
professional shooters’ group, four series of five 
shots (shooting distance: 10 m) were performed in 
each of the four predefinite mandibular positions. 

The best results were obtained in RC, followed 
by IO, then lateral occlusion. The shooters pre-
sented better results in accordance with the best 
mandibular position. The authors have suggested 
that the mandibular position can be important to a 
high level sportsman who requires optimum bal-
ance control and posture for a better performance.
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The effect of different mandibular positions on 
postural stability was also evaluated by Bracco et 
al.18 Ninety-five subjects, with no signs and symp-
toms of temporomandibular disorder, were evalu-
ated. None of the patients was informed about the 
aims of the study. The posture of patients was ana-
lyzed in three different occlusal positions: maxi-
mum intercuspidation; rest position, which is the 
habitual postural position of the mandible when 
at rest, with the condyles in a neutral, unstrained 
position in the glenoid fossa; and myocentric posi-
tion, which is most commonly between 1 and 2 mm 
of vertical closure from the physiologic rest posi-
tion that occurs when postural and masticatory 
muscles are simultaneously at their resting length 
and in balanced tonus with respect to one anoth-
er and to a selected terminal contact therapeutic 
position. The patients’ posture was analyzed by a 
computerized posturographic and stabilometric 
footboard. Data have shown a strong relation be-
tween mandibular position and body posture. The 
authors concluded that a good relation between 
chewing muscles and head and neck seems to be 
an important factor for postural stability.

Cuccia and Caradonna19 performed a review in 
which they searched such databases as Medline, 
PubMed, Embase, Web of Sciences, Cochrane Li-
brary, Cinahl, and Health Star for information on is-
sues like body posture, temporomandibular disor-
ders, and chewing muscles. The authors analyzed 
these and other issues, making correlations with 
the findings and demonstrating the importance of 
the theme and the need for further studies in this 
area. They have suggested that an interdisciplin-
ary approach to TMDs, involving diverse specialists 
like dentists, physiotherapists, orthopedists, and 
psychologists, is fundamental for a broad, reliable, 
and successful treatment of the subject.

DISCUSSION
TMDs are pathologic conditions involving the 

masticatory muscles and head and neck postural 
muscles or, at the least, a combined pathologic 
condition of the muscles and temporo-mandibular 
joints.18 Considering this definition, the treatment 
of TMJ disorders by addressing the condylar posi-
tion in relation to the glenoid fossa or to the chew-
ing muscles like an individual approach, have a 
great chance of being unsuccessful, but may be 
necessary in some situations.

In accordance with the literature, occlusal in-
terferences can play an important role in the de-
velopment of TMDs.3,4,20,21 These interferences can 
be formed by uneven tooth wear, but also by re-
storative procedures performed incorrectly,  which 
can leads to a disharmonic relation between the 
arches. Therefore, after conducting direct or in-
direct restorations, a careful analysis of occlusal 
contacts should be performed, in order to avoid the 
creation of iatrogenic interferences that can pro-
duce the signs and symptoms of TMDs and pos-
tural disorders. 

An occlusal interference can cause the altera-
tion of muscular tonus, which can lead to pains in 
chewing and in the head and neck muscles. Pa-
tients with no history of TMDs are less vulnerable 
to occlusal alterations;3 nevertheless, in vulner-
able patients, the symptoms can be exacerbated 
if the occlusal adjustment of rehabilitations is 
wrongly performed, compromising the harmonic 
relation between the arches. If the trigeminal af-
ferences and proprioception are altered, these 
disorders can generate, in descending action, into 
an imbalance of postural muscles chains, finally 
causing postural modifications.18

From the information gathered, it seems to 
be evident that occlusal interferences can lead to 
the development of or to an increase in the sever-
ity of TMDs. Since occlusal therapy could induce 
a re-equilibrium of masticatory muscles, this re-
equilibrium could influence, in descending action, 
the whole body’s postural muscles, resulting in an 
improved posture.18 Also, the relation between the 
upper and inner arches and the temporomandibu-
lar joint can generate alterations in the gaze sta-
bilization and in the body posture, which indicate 
that the relevance of the occlusal adjustment on 
the treatment of TMDs should be reevaluated. 

The authors should clarify that not only occlusal 
adjustments can be considered in TMD treatment, 
but also the use of occlusal splints, psychological 
therapy, and physiotherapist treatment. Each case 
should be considered singly and analyzed accord-
ing the clinical situation. 

As a further consideration, adjustments should 
be conducted only after the influence of interfer-
ences on the disorder has been confirmed through 
evaluating the signs and symptoms, and never in 
a prophylactic manner.1 Finally, a multidisciplinary 
approach should be employed in order to provide 
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the most correct treatment and to achieve a great-
er likelihood of success.
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