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Abstract

Tinnitus is the sensation of hearing a sound with no external auditory
stimulus present. Tinnitus is very prevalent and increases with
increasing age. The most common presentation is high pitched cricket
sounds, buzzing or ringing in both ears and often but not always
associated with hearing loss. There are many possible causes of
tinnitus, but few specific established treatments. Epidemiologic data
indicate a frequent association between TMD and tinnitus. Disorders
of the masticatory system may exert an influence on tinnitus via
mechanical connections between the temporomandibular system and
the ear or via neuronal influences. This hypothesis explains how the
fusimotor system of the muscles innervated by the trigeminal motor
nucleus is affected by inadequacies in the occlusion of the teeth that
cause changes in posture and movement of the mandible. Inadequate
occlusal contacts give rise to an adapted function of the mandible
and the most common compensatory muscular response is hypertonia
involving all mandibular muscles, including the tensor tympani. The
treatment of tinnitus is very complex and etiologically defined. This
article reviews the effect of TMD therapy on tinnitus.
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Introduction

Tinnitus can affect the entire life of an individual,
can prevent intellectual work, and impair the quali-
ty of life in general. Severe tinnitus is often accom-
panied by hyperacusis and affective disorders such
as phonophobia and depression. [1] Tinnitus and
auditory hallucinations are perceptions of sounds
in the absence of external noise. [17] Tinnitus has
many forms; it can be caused by sounds generated
in the body (objective tinnitus) that reaches the
ear through conduction in body tissue, but much
more common is the tinnitus that occurs without
any physical sound reaching the ear. Such tinnitus
(subjective tinnitus) is a phantom sensation, where
abnormal neural activity is generated in the ear,
the auditory nerve, or the central nervous system.
[18,19] There are many forms of subjective tinnitus
and it can occur with different severity. Subjective
tinnitus often occurs in connection with hearing
loss such as may occur after exposure to loud
sounds (noise), or after administration of drugs
such as certain antibiotics, but often no cause can
be found. Some individuals who have severe tinni-
tus hear sounds as distorted and some have hyper-
acusis (reduced tolerance to sounds) [8] or phono-
phobia (fear of sounds) [7]. Tinnitus can be referred
to one ear, or both ears, or to a location inside the
head. The anatomical location of the physiological
abnormality of chronic subjective tinnitus, how-
ever, is rarely in the ear but more often in the audi-
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tory nervous system. There are indications that the
pathophysiology of unilateral and bilateral tinnitus
is different.

Aim
The present study was designed to verify the cor-
relation between tinnitus and temporomandibular

joint dysfunction and treatment strategies of the
TMD’s in patients with tinnitus.

Materials and methods

35 consecutive patients were enrolled in the study,
all affected by subjective tinnitus without hear-
ing impairment, from both genders — 19 male
and 16 female, age between 18 and 60 years old.
All patients received a temporo-mandibular joint
examination. All the patients were asked to rate the
severity of their symptoms before and after treat-
ment using a VAS scale and the Tinnitus Handicap
Inventory (THI) and they followed a standardized
protocol for the investigation of tinnitus. All the
subjects were monitored by the same researcher
as half underwent the same splint treatment and
surgery and the other half underwent adjusting of
deflective tooth contacts.

Results

The treatment methods included in the study are
intraocclusal stabilization appliances, TMJ surgery
and selective adjustment of the oclussal surface of
teeth, followed by physiotherapy and medication.
Most patients with TMD respond to conservative
treatment and such reversible therapy does not
change the structures of the masticatory system
[26].The comparison between pre- and posttreat-
ment phase scores showed in patients with predis-
position of TMD and with TMD a statistically sig-
nificant decrease of THI and VAS values. The char-
acteristics of tinnitus and the degree of response to
treatment confirmed the relationship between tinni-
tus and TMD. Occlusal splints and surgery showed
remission or improvement in 86% of patients, with
31% complete remission and 55% improvement
respectively. Adjusting of occlusal contacts had
75% complete remission among patients.

Discussion

The authors believe that, when the most common
causes of tinnitus, such as otologic disorders and
neurological diseases are excluded, it is correct to

evaluate the functionality of the temporo-mandibu-
lar joint and eventually treat its pathology to obtain
tinnitus improvement or even resolution.[4] Otolog-
ical symptoms in connection with TMD have been
widely described in the literature [11,12,20,22].
Treatment of the TMD can successfully alleviate
or cure tinnitus symptoms. [6,24]. The structures
of the middle ear and the temporomandibular joint
derive from the first branchial arch. All muscle
of the masticatory system and the tensor tympani
muscle and the tensor veli palatine muscle are
innervated by branches of the trigeminal nerve. The
ontogenetic development of the masticatory system
and the middle ear associates a close anatomical
relationship. There is a fibrous connection between
the discal apparatus of the temporomandibular joint
and the malleus of the middle ear [10,15]. By this
connection pathologies of the TMJ may theoreti-
cally cause dysfunction of the middle ear, which in
turn could cause tinnitus. Neuromuscular dysfunc-
tion of the masticatory muscles may induce a ,,reflex
hypertonia“ of the tensor muscles of the middle ear
[2]. The irregular tonus of the tensor veli palatini
may result in a dysfunction of the Eustachian tube,
which can result in aural congestion and tinnitus
[16,27]. Removable occlusal applications made
of resin have been recommended to relax masti-
catory muscles to eliminate or alleviate hearing
symptoms triggered by TMJ disorders. Up to now
occlusal appliances have not been proven to reduce
or eliminate masticatory muscle dysfunction such
as bruxism. Some autors believe that a reconstruc-
tion of the occlusal contacts of mandibular teeth, in
association with maxillary teeth, may cure mastica-
tory muscle spasms. [5,9,21]. Many individuals can
modulate their tinnitus by movements of the head
and neck. The contraction of facial mimic muscles
[25], as well as also clenching the jaw or moving
the head and neck, can cause change in tinnitus.
The most common change is increase or decrease
in loudness [13,14]. If tinnitus can be modulated
by manipulation of somatosensory afferents from
head and neck structures, dentists may contribute to
the treatment of tinnitus. Dentists and maxillofacial
surgeons have long known that tinnitus symptoms
are not uncommon in patients with TMJ and mas-
ticatory muscle disorders (TMD). Clinicians who
treated patients with TMD as a main complaint
have noted that these patients often present with
ear symptoms as secondary complaints. Therefore,
related conditions such as tinnitus were improved
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and often eliminated after treatment of their TMJ
problems. The incidence of TMD was found to be
higher in patients with tinnitus than in the general
population. TMD related tinnitus has been classi-
fied as objective tinnitus in most studies. From a
dental perspective, tinnitus is possibly a second-
ary complaint of TMD or vice versa. Therefore,
evaluation of possible involvement of the TMJ
and masticatory muscle disorders seems feasible
in all patients with tinnitus, as well as using TMD
therapy in patients with TMD symptoms. It has
been emphasized that the position of the mandible
and the hyoid may influence the posture of the
head and the cervical spine [23]. Occlusal changes
during dental treatment may alter the resting posi-
tion of the hyoid and the mandible. If the occlusion
contacts in the resting position shift the mandible
into a protruded, retruded or laterally displaced
position, a muscular imbalance may occur, not
only in the chewing muscles but in the muscles of
the cervical spine as well. Thus imbalance of the
occlusal system may result in abnormal somato-
sensory input to the DCN from the second cervical
nerve and the trigeminal, which in turn modulates
neuronal activity in other parts of the central audi-
tory pathways. This mechanism is assumed to
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account for the association between head and neck
pathologies and tinnitus. Many patients with tin-
nitus, who are referred to a dentist, have chronic
tinnitus. The success of treatment of TMD-related
tinnitus decreases with the duration of the tinnitus
[3]. While therapy of acute TMD-related tinnitus
may be aimed at total elimination, or significant
reduction of the tinnitus the likelihood of complete
remission of tinnitus is small in patients who have
had their tinnitus for a long time [3]. Patients with
objective tinnitus related to the TMJ or masticatory
muscles (clicking and crepitation) are distinguished
from those with subjective tinnitus. Treatment of
objective tinnitus should focus on localizing and
eliminating the source of the sound.

Conclusion

Complete remission of tinnitus remains an unreal-
istic therapeutic goal. At best, the dental approach
can provide an additional therapeutic option in
individual patients with tinnitus. TMD treatment
options contribute to inter- and multidisciplinary
approaches to the clinical management of the
symptoms of tinnitus.
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