ISSN 2236-8035
Archives of Oral Research, v. 7, n. 3, p. 327-336, Sept./Dec. 2011
Licensed under a Creative Commons License

Tinnitus and temporomandibular disorders:
a literature discussion and case report

Zumbido e disfuncoes temporomandibulares:
uma discussdo da literatura e relato de caso

Francisco G. P. Alencar Jr.[*, William W. Pope!®!

[ DDS, MS, PhD,, assistant professor, TMD and Orofacial Pain, Marquette University School of Dentistry, Milwaukee, WI - USA.
e-mail: francisco.alencar@mu.edu or fguedes00@yahoo.com
bl DDS. Marquette University School of Dentistry, Milwaukee, WI - USA.

Abstract

Resumo

Tinnitus describes the sensation of any sound perceived in the head or in the ears without any evident
stimulus. It may be associated with any form of sensorineural hearing impairment but difficulty in hearing
is the major determinant of tinnitus, followed by aging and exposure to noise. Somatic tinnitus is a type of
subjective tinnitus in which the frequency or intensity is altered by body movements such as clenching the
jaw, turning the eyes, or applying pressure to the head and neck. This article reviews the literature about
the possible etiologic factors associated with tinnitus, including temporomandibular disorders, while also
presenting a clinical case in which tinnitus could be associated with myofascial pain. Adequate diagnosis
and treatment planning of the clinical case are presented and discussed as well.
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0 zumbido é descrito com uma sensagdo de qualquer tipo de som percebido na cabe¢a ou ouvidos sem nenhum
estimulo evidente. Pode estar associado com alguma forma de deficiéncia auditiva neurossensorial, mas a di-
ficuldade de audi¢do é o maior fator determinante do zumbido, seguido do envelhecimento e da exposicdo a
ruidos. O zumbido somdtico é um tipo de zumbido subjetivo cuja frequéncia ou intensidade é alterada por mo-
vimentos do corpo, como fechamento da mandibula, movimento dos olhos ou aplicagdo de pressdo na cabega e
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pescoco. Este artigo faz uma revisdo da literatura sobre os possiveis fatores etioldgicos associados ao zumbido,

incluindo disfungées temporomandibulares, além de apresentar um caso clinico no qual o zumbido pode ser

associado a dor miofascial. O adequado diagnéstico e o plano de tratamento do caso clinico também sdo apre-

sentados e discutidos.

Palavras-chave: Disfuncdo temporomandibular. Zumbido. Dor miofascial. Etiologia. Tratamento.

Introduction

Tinnitus is defined as a phantom auditory per-
ception of sound without corresponding acoustic or
mechanical correlates in the cochlea. Tinnitus de-
scribes the sensation of any sound perceived in the
head or in the ears without any evident stimulus.
Tinnitus represents one of the most common and
distressing otologic problems and can cause psycho-
logical disorders that may interfere with patient’s
quality of life (1). It has a high prevalence (15% in
the general population and 33% in the elderly) and
causes considerable morbidity, which may interfere
with sleep, concentration, emotional balance and
social life of subjects. On the other hand, the patho-
physiological complexity and subjectivity of tinnitus
reduces the interest of ENT (Ear, Nose and Throat)
doctors in this symptom (2).

The association between tinnitus and hearing loss
has been well described. According to different re-
ports, 85% to 96% of the patients with tinnitus pres-
ent with some level of hearing loss and only 8% to
10% present normal audiometry. In this last group,
the isolated presence of tinnitus suggests that it may
be a primary symptom of diseases that are only di-
agnosed after the onset of hearing loss. The origin of
tinnitus in these cases is still more obscure than in
those with concomitant hearing loss. These patients
form a significant sample due to the characteristics
attributed to tinnitus, and not to the hearing loss
that follows the other cases (2).

Although tinnitus is subjective, for clinical pur-
poses it is subdivided into subjective and objective
tinnitus, the latter describing those few incidents
in which the sound is detected or potentially de-
tectable by another observer. Somatic tinnitus is a
type of subjective tinnitus in which the frequency
or intensity is altered by body movements such as
clenching the jaw, turning the eyes, or applying pres-
sure to the head and neck (1). Tinnitus is considered
to be chronic when it has been present for more than

three months without signs of spontaneously resolv-
ing (3).

Most people occasionally experience tinnitus, and
most experience it in silent soundproofed rooms.
The British national study of hearing found that
10% of adults had prolonged spontaneous tinnitus -
that is, tinnitus “usually lasting for longer than five
minutes”; 1% experienced severe annoyance due
to tinnitus, and in 0.5% of adults tinnitus severely
reduced the ability to lead a normal life. The same
study ascertained that 7% of the population in the
United Kingdom presented to their general prac-
titioners with tinnitus and 2.4% were referred to
hospitals (4, 5).

Noise-induced tinnitus can be acute or chronic.
Acute tinnitus can last from a few minutes to a few
weeks after noise exposure. In some cases, tinni-
tus has a gradual onset and several years can pass
before an intermittent, low-intensity tinnitus be-
comes bothersome. Spontaneous remission by nat-
ural habituation is experienced by more than three-
quarters of sufferers. Habituation occurs within the
CNS, whereas adaptation involves a peripheral sen-
sory organ. When the condition worsens, the tinni-
tus intensity increases over time but its pitch tends
to remain stable. If tinnitus persists for more than
two years, it is considered permanent and irrevers-
ible (5).

There are some studies that actually evaluated
hypothesis that would link tinnitus and TMD. For
example, Komori et al. (6) examined autopsy speci-
mens of 12 Japanese adult cadavers by a superior
approach through the middle cranial fossa. They
found a bilateral ligament that they called the disco-
malleolar, which passed through the petrotympanic
fissure and attached the neck of the malleus to the
Temporomandibular Joint (TM]) articular disc. They
proposed that this ligament might be a factor in ex-
plaining the existence of the ENT symptoms associ-
ated with TMD, since it connects the mandibular lin-
gula and TM] disc to the middle ear. These findings
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form an anatomic basis for the clinical relationship
between TMD and ENT symptoms.

Attention and affective components of tinnitus
anxiety and phobias emerge in the limbic system;
moreover, the psychosocial dimension may trigger
tinnitus states. Such broad limbic organization is
the most important CNS modulator component that
is able to transform (positively or negatively) the
whole organism’s homeostasis (pain, concentration,
temperature, muscle hyperactivity, memory, moti-
vation, vegetative, hormonal, endocrine, feed, sleep,
and other circadian rhythms) as a response to sur-
vival instinct stimulus. Mild tinnitus could be some-
one’s worst experience (high priority attention) but
also the least significant incident (low priority atten-
tion) for the same person, depending on personal
biopsychosocial reaction and its negative emotional
reinforcement (7).

Literature discussion
Etiology - TMD and Tinnitus

Tinnitus does not represent a disease itself but
instead is a symptom of a variety of underlying dis-
eases. Otologic causes include noise-induced hearing
loss, presbycusis, otosclerosis, otitis, impacted ceru-
men, sudden deafness, Meniere’s disease, and other
causes of hearing loss. Infectious causes include oti-
tis media and sequelae of Lyme disease, meningitis,
syphilis, and other infectious or inflammatory pro-
cesses that affect hearing. Some oral medications,
such as salicylates, nonsteroidal anti-inflammatory
drugs, aminoglycoside antibiotics, loop diuretics, and
chemotherapy agents can cause tinnitus (1).

ENT symptoms, such as deafness, dizziness, tin-
nitus, and earache, are common in patients with tem-
poromandibular disorders (TMD) (3).

Temporomandibular disorders (TMD) are char-
acterized by various signs and symptoms of pain and
dysfunction in the temporomandibular joint (TM])
and/or the masticatory musculature. The signs and
symptoms of TMD can manifest in areas of the face
and neck; the temporal, occipital, and frontal areas of
the head; and the preauricular and auricular areas.
In addition to pain and dysfunction, many patients
with TMD also complain of aural symptoms. The
most commonly reported aural symptoms in TMD
patients are ear pain, tinnitus, vertigo/dizziness, and

subjective hearing loss. The prevalence of tinnitus
in the TMD population appears to be greater than
that found in the general population. Studies of the
general population have revealed a median preva-
lence of all forms of tinnitus in the range of 15% to
20%, with the prevalence increasing with age. The
frequency of tinnitus among patients attending TMD
clinics has been reported as varying from 33% to
76% (8-10).

Approximately two-thirds of individuals with tin-
nitus can modulate the loudness or pitch of their tin-
nitus by voluntary or external manipulations of the
jaw, movements of the eyes, or pressure applied to
head and neck regions, including the temporoman-
dibular joint (somatic tinnitus). In some cases, the
necessary manipulations reported were forceful;
while in others, less vigorous manipulations could
produce the changes in perceived loudness and/or
pitch of the tinnitus. In addition, there is an increased
prevalence of somatoform disorders in individuals
with tinnitus, as well as reports of tinnitus occurring
after dental pulpalgia that resolved after endodon-
tic therapy. Tinnitus is also associated with upper
craniocervical imbalances, such as prolapsed inter-
vertebral disks or instability of the craniocervical
junction. Similarly, tinnitus occurs more frequently
in patients who have craniocervical mandibular dis-
orders, such as temporomandibular joint syndrome
or temporomandibular disorders (TMD) (1, 7).

In another study, of the 344 subjects who had
TMD, 59.9% complained of aural symptoms, versus
29.2% of the 432 patients without TMD. Of the sub-
jects with ear pain, tinnitus, vertigo, or perceived
hearing loss, 67%, 64.1%, 65.2%, and 62.2% had
TMD, respectively. Subjects with aural symptoms
were significantly more likely to be female, to consid-
er themselves in poor health, and smoke. They also
seemed to have TMD, orofacial pain, headaches (tem-
poral, occipital, or frontal), neck and shoulder pain,
altered vision and sensation, sleep disturbances,
loss of appetite, memory loss, or low energy. Clinical
findings indicated that pathognomonic signs of TMD
were associated with an increased risk of aural com-
plaints in this patient population. A significantly
greater negative impact on normal life functions was
found in subjects exhibiting aural symptoms versus
those who only had TMD complaints (8).

Tensor tympani muscle physiology and function
in the middle ear have been indistinct, even when
their dysfunction and anatomical relationships may
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explain a group of confused otic symptoms during
conventional clinical evaluation. Middle ear muscles
share a common embryological and functional origin
with chewing and facial muscles. These muscles share
a functional neurological and anatomical dimension
with the stomatognathic system. These muscles’ in-
creased tonicity ceases to be a phenomenon having
no logical connections. Tinnitus, vertigo, otic full-
ness sensation, hyperacusia, hypoacusia and otalgia
are not only primary hearing organ symptoms. They
should be redefined and related to the neighboring
pathologies which can produce them. There is a need
to understand TMD and craniofacial referred symp-
tomatology from neurophysiologic and muscle-skel-
etal angles contained in the stomatognathic system.
Common symptomatology is frequently observed in
otic symptoms and TMD during daily practice; this
should be understood by each discipline from a broad,
anatomical and clinical perspective (11).

The intimate nexus between dysfunctional mas-
ticatory activity, such as bruxism, TMD and emo-
tional stress, can lead to the cause-effect relationship
between them. TMD etiology thus has a multifactor
origin involving environmental, physiological and
behavioral agents. TMD produces contraction and
tension of the masticatory muscles and reflex con-
traction in tensor veli palatini and tensor tympani
muscles due to common motor innervation from the
trigeminal mandibular branch (V3) (12). Ear pain
can be felt by tympanic membrane tension due to
constant tensor tympani muscle contracture. Such
tension can produce dysacusia (a more general tin-
nitus symptom) accompanied by strange or halluci-
natory acoustic sensations perceived as rings, clicks,
pops, whispers or friction noises (11).

Other Etiologic Factors

Tinnitus could also be explained as an overexci-
tation of hearing structures in the same way as allo-
dynia can be an overexcitation of neural structures
in the somatosensory system. A case report was
presented in the literature linking tinnitus with a
subtype of neuropathic pain, postherpetic neuralgia
(PHN). In this particular patient, tinnitus developed
together with PHN and increased in intensity in
proportion to the amount of PHN pain. Tinnitus was
responsive to PHN treatment and disappeared with
PHN recovery, which led the authors to hypothesize

that tinnitus was a symptom associated with the
neuropathic pain in this patient (12).

Conductive hearing impairment with tinnitus oc-
curs after middle ear surgery and myringoplasty. It
also occurs in chronic suppurative otitis media and
is a common feature of otosclerosis. Temporary tin-
nitus may be due to wax in the ear canal, otitis media,
Eustachian tube catarrh, drug ingestion or toxemia,
or to recent exposure to noise (3).

Tinnitus is known to occur as a concomitant of
most of the dysfunctions that involve the human
auditory system, and it is postulated that the etiol-
ogy of tinnitus is diverse and that different activa-
tion circumstances can be present. Little is known
about the pathophysiology and there is no known
drug or curative therapy currently available, though
considerable research effort has been expended in
this regard (13).

Management

Tinnitus treatments can be divided into two cat-
egories: 1) those aimed at directly reducing the in-
tensity of tinnitus and 2) those aimed at relieving the
annoyance associated with tinnitus. The former in-
clude pharmacotherapy and electrical suppression,
and the latter include pharmacotherapy, cognitive
and behavioral therapy, sound therapy, habituation
therapy, massage and stretching, and hearing aids
(1). We could also include the treatment directed
towards temporomandibular disorders and associ-
ated tinnitus into this second category (8-10).

Since the late 1970s, prosthetic treatment in-
volving hearing aids, tinnitus maskers, or combina-
tion instruments have been widespread in tinnitus
management. Maskers look similar to hearing aids
and produce a broad band of noise. The instruments
generate an external, constant sound that can be con-
trolled by the patient, allowing the patient to concen-
trate rather than be distracted by sounds from tele-
visions, etc. They divert attention and thereby make
tinnitus less troublesome (3).

One study (14) focused on the effect of Melatonin
in conjunction with Sulodexide as a treatment meth-
od for tinnitus. Overall, 102 patients suffering from
tinnitus were evaluated in a prospective randomized
controlled study conducted in a tertiary care ENT
department. After randomization, 34 patients were
treated with Melatonin and Sulodexide, another 34
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were treated with Melatonin alone, while the remain-
ing 34 (control group) were managed without treat-
ment in order to evaluate spontaneous variations in
the quality of tinnitus. Patients were assessed pro-
spectively with the Tinnitus Handicap Inventory and
Acufenometry, both pre-treatment and post-treat-
ment. Among the patients studied, better results with
both Tinnitus Handicap Inventory and Acufenometry
were found in the group that received Melatonin and
Sulodexide compared to those receiving Melatonin
alone. No improvement was observed in the control
group. In conclusion, Melatonin in combination with
Sulodexide was, in their opinion, a viable treatment
option for patients suffering from central or sensori-
neural tinnitus.

Available clinical trials vary in methodological rig-
or and have been performed for a considerable num-
ber of different drugs (15). None of the investigated
drugs have provided replicable long-term reduction
of tinnitus intensity in the majority of patients, in ex-
cess of placebo effects. Accordingly, there are no FDA
or EMEA approved drugs for the treatment of tinni-
tus. However, despite the lack of evidence, a large va-
riety of different compounds are prescribed off-label
(16). A large variety of drugs from different pharma-
cological classes is currently prescribed for tinnitus,
despite the fact that for a large number of them no
data from clinical trials is available. Ginkgo biloba
contains bioactive flavonoids with vasoactive and
antioxidant properties and has been proposed for
the treatment of a wide range of disorders, including
tinnitus. Even though some studies have suggested
beneficial effects of gingko on tinnitus, particularly
in patients with short duration symptoms, there is a
growing body of evidence from large, double-blind,
placebo-controlled clinical studies clearly indicating
that gingko is no more effective in alleviating tinnitus
symptoms than placebo (16).

In 1935, lidocaine was found to suppress tinni-
tus following nasal administration. Since then, many
clinical studies have confirmed transient tinnitus
suppression by intravenous administration in 40-
70% of tinnitus subjects. The effect seems to be dose
dependent with suppression of tinnitus occurring at
free arterial plasma concentrations from 1.75 to 3.5
pumol/L, whereas concentrations above 3.5 pmol/L
may induce tinnitus (17).

Besides their antidepressant properties, tricy-
clics have been shown to be highly efficient for the
treatment of chronic pain. This is of interest because

of the proposed etiological similarities between tin-
nitus and neuropathic pain (12). These drugs would
include nortriptyline, amitriptyline and trimipra-
mine (16).

Stomatognathic treatment addressing masticato-
ry muscle relaxation by using removable interocclu-
sal plastic appliances seems to be able to eliminate
or attenuate otic symptoms triggered or exacerbat-
ed by TMDs. Oral devices attempt peripheral relax-
ation of muscle hyperactivity triggered during anxi-
ety and depression. These devices have been used
individually or as part of varied treatment including
physiotherapy, self-care management and acupunc-
ture. However, several discrepancies limit research
into this management device’s methodology, making
them prone to error and bias due to lack of method
standardization. This variety among methods in-
cludes the sample-size, diagnostic criteria, oral ap-
pliance, combination of oral appliance with another
mode of treatment, non-validated questionnaires,
absence of control group, and mailing the clinical
evaluation, which makes the results difficult to inter-
pret. The placebo effect must be considered in TMD-
otic symptom treatment results (18).

Another study (19) tried to determine a clinically
valid method for identifying which otologic symp-
toms would have a higher probability of improving
as a result of satisfactory TMD symptom improve-
ment. Two hundred TMD patients with coexisting
tinnitus, otalgia, dizziness, and/or vertigo were asked
about their otologic symptom characteristics and as-
sociations and were given clinical tests, which were
speculated to predict otologic symptom response
from TMD therapy. The subjects received conserva-
tive TMD therapy in a manner thought to be most
advantageous for their disorders. These potential as-
sessment instruments were then evaluated for their
ability to predict otologic symptom improvement.
After satisfactory TMD symptom improvement was
obtained, the percentage of subjects reporting signifi-
cant improvement or resolution of their tinnitus, otal-
gia, dizziness, and vertigo was 83%, 94%, 91%, and
100%, respectively. Tinnitus, otalgia, and dizziness
showed a significant correlation for improvement
with younger age. There was also a significant corre-
lation shown in patients with tinnitus and otalgia im-
provement, who related that the otologic symptoms
began when the TMD symptoms began and that they
were worse when the TMD symptoms were worse,
and it was related to stress. Patients with more severe
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TMD symptoms showed a significant correlation with
dizziness improvement. The author concluded that
asking TMD patients with coexisting otologic symp-
toms these specific questions would help practitio-
ners identify which otologic symptoms have a higher
probability of benefiting from TMD therapy.

One study investigated the presence of symptoms
and signs of TMD in patients with tinnitus and eval-
uated the effect of TMD treatment on tinnitus in a
long-term perspective in comparison with a control
group of patients on a waiting list. One-hundred-
and-twenty patients with tinnitus were subjected to
a clinical examination of the masticatory system and
whether they had co-existing TMD to TMD treat-
ment. Ninety-six patients had TMD, most frequently
localized myalgia. Seventy-three of these completed
the treatment and responded to a questionnaire two
years later. Fifty patients with tinnitus who were on
the waiting list served as a control group. Eighty
percent of the patients had signs of TMD, most com-
monly myofascial pain. Forty-three percent of the
patients reported that their tinnitus was improved
at the 2-year follow-up, 39% that it was unchanged,
and 17% that it was impaired compared to before
the treatment. Twelve percent of the subjects in the
control group reported that their tinnitus was im-
proved compared to two years previously, 32% that
it was unchanged, and 56% that it was impaired.
The difference between groups was significant. The
results of this study showed that TMD symptoms
and signs are frequent in patients with tinnitus and
that TMD treatment has a good effect on tinnitus for
a long term perspective, especially in patients with
fluctuating tinnitus (20).

The literature contains descriptions of a variety
of psychological methods, including cognitive ap-
proaches aimed at affecting attitudes, thoughts, and
beliefs. In combination with behavioral strategies,
such as relaxation training and biofeedback, these
methods form the basis of self-control or coping
techniques. Methodological limitations, such as lack
of proper controls or small samples, often preclude
firm conclusions as to whether any treatment effect
is due to specific factors. The therapeutic effect in
itself is great in any treatment of tinnitus and pa-
tients often express relief when they see a profes-
sional who has more than 10 minutes for listening
and reassurance (3).

Although patients suffer from tinnitus for rela-
tively short periods of time, if they have catastrophic

thoughts such as ‘they cannot escape from their tin-
nitus’, ‘tinnitus is a terrible disease’, or ‘they have
no control over their tinnitus’, they may have more
emotional and functional distresses or become more
anxious or depressed. Cognitive characteristics such
as catastrophic thoughts in relation with tinnitus
play an important role in distresses caused by tinni-
tus (21). Cognitive characteristics mediate between
the severity of tinnitus and distresses from tinnitus,
and between personality traits of patients and an-
noyances from tinnitus. Thus, cognitive interven-
tions such as Cognitive Behavioral Therapy are use-
ful for psychological adaptation (22).

A different study (23) concluded that younger sub-
jects with TMD were more likely to report that their
tinnitus improved than were older subjects. Most
patients with TMD are between the ages of 20 and
40 years old, whereas most patients with tinnitus
are between 40 and 80 years old (24, 25). It appears
that the cause of the tinnitus in the younger patients
in their study tended to be related to TMD, whereas
the cause in older patients tended to be from another
source. This study corroborated the findings of pre-
vious studies that suggested that patients with more
severe tinnitus are less likely to experience improve-
ment after TMD therapy (26). They also concluded
that no single question or test consistently identified
those patients with TMD and coexisting tinnitus, or
who would experience improvement in, or resolution
of their tinnitus. However, patients with TMD who
have the greatest likelihood of experiencing tinnitus
improvement would be those that are younger (the
age range in this population was from 18 to 67 years
old); their tinnitus occurs less frequently, that is, on a
monthly basis rather than on a constant basis. Their
tinnitus also lasts for a shorter time, that is, for seconds
rather than continuously; their hearing is normal; they
have pain in their ipsilateral ear; their tinnitus began
approximately when their TMD symptoms began,
their tinnitus is worse when their TMD symptoms are
worse; their tinnitus appears to be related to stress;
they experience changes in tinnitus (such as inten-
sity) when they move their jaw; their tinnitus is not
related to loud noise and their tinnitus is reproduced
or intensified when they clench their back teeth as
hard as possible for one minute (but they stop soon-
er if the pain becomes intolerable) (23).

According to Sanchez et al. (2), patients with tin-
nitus and normal audiometry represent a rare group.
Clinical characteristics of tinnitus (duration of dis-
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ease, location, type, frequency of onset) in these pa-
tients are similar to those in subjects with tinnitus
and hearing loss. However, the interference caused
by the concentration and emotional balance was sig-
nificantly lower in their study, which did not occur
in relation to sleep and social activity interference.
In a recent review (1), the authors commented
that massage and stretching of the neck and mas-
ticatory muscles have been associated with signifi-
cant improvement in tinnitus. Patients with somatic
tinnitus can have symptoms of cervical spine disor-
ders, including head, neck, and shoulder pain as well
as limitations in sideways bending and rotation.
Treating jaw and neck disorders have beneficial ef-
fects on tinnitus. Injecting lidocaine into jaw muscles,
such as the lateral pterygoid, also reduces tinnitus.

Case report
Initial consultation 01/20/2010

A 68-year-old female patient presented to the
dental clinic at Marquette University School of Den-
tistry with a chief complaint of persistent ringing in
both ears. She had been experiencing ringing in her
ears since October 2009, it started only in the right
ear and now persisted in both. The ringing has con-
tinued to increase in intensity. The patient explained
that when she moved her jaw the ringing was more
intense but she was experiencing minimal pain in
the TM]J. The ringing caused her to have trouble con-
centrating at work and interfered with her sleep.
She initially went to her ENT doctor because of fluid
buildup and ringing in her ears and they prescribed
antibiotics, which eliminated the fluid but not the
ringing. They went through a series of diagnostic
tests and the ENT suggested that she see her dentist
about the ringing in her ears. The patient’s current
medications at the 1°* appointment included Lipitor,
estrogen, and multivitamins. She also complained of
infrequent fatigue or tenderness in the jaw muscles.

Physical exam

Her dental condition included missing teeth num-
bers 1,15,16,17,19, 32. Teeth #4 and #13 were ro-
tated 360 degrees and #18 and #31 were lingually
inclined. Abfractions were present on teeth # 5, 6,

11, 12 and incisal wear was present on maxillary and
mandibular anterior teeth, which could be indica-
tive of sleep bruxism. The patient was aware of her
possible sleep bruxism. Her occlusion was found to
be class 1 with #14 and #19, #4 and #29, #13 and
#20 in posterior crossbite (Figure 1). The TM] exam
revealed a slight deviation to the right when open-
ing and the patient reported an occasional clicking
sound in her right joint but no pain. Maximum open-
ing was found to be slightly limited at 35 mm. During
digital palpation of the masticatory and cervical
muscles, ringing could be increased with functional
manipulation of the lateral pterygoid muscle. Lateral
and posterior palpation of the TM] could not elicit
the tinnitus or pain. The diagnosis for this patient
was myofascial pain (28) with associated tinnitus.
Myofascial pain is a regional neuromuscular disorder
characterized by the presence of trigger points that
when stimulated can cause local and referred pain,
but also autonomic symptoms, nausea, dizziness and
tinnitus (27). There was no association with the TM]
itself, although there was a disc displacement with
reduction on the right side.

Initial Treatment Plan 01/20/2010

It was determined that the best initial treatment
was to fabricate an occlusal appliance and recom-
mend the self-care and education program (or coun-
seling), which would include some home physical
therapy exercises and other behavior modifications.
This program educates patients about their TMD
condition, including an explanation about possible
contributing factors and the teaching of the resting
postural position of the mandible (teeth apart, lips
slightly touching and tongue not pushing against
the teeth). For more detailed information, please re-
fer to references 28 and 29. She was also instructed
to perform simultaneous bilateral mastication and

Figure 1 - Patient’s occlusion
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not to load any TM] or masticatory muscles, includ-
ing the masseter and lateral pterygoid (28). She was
asked to apply heat to the masticatory muscles, us-
ing a gel pack, up to three times a day for 15 min-
utes. Stretching exercises for the masticatory el-
evator muscles were also included in the program.
Although she had poor sleep quality and it was
recommended that a preventive medication (cyclo-
benzaprine 10 mg at bedtime) would help with her
sleep patterns and relaxation of the muscles (29),
she refused to take medications and wanted to try
just the oral appliance, physical therapy exercises
and the behavioral modification recommendations.

15t follow-up 2/15/2010

A hard acrylic mandibular occlusal appliance
(Figure 2) was fabricated and adjusted so that there
were even and simultaneous occlusal contacts on
all posterior teeth, with less contacts in the anterior
teeth (28). The patient was instructed to wear the
occlusal appliance every night and all day during
the first two weeks of treatment, except for eating.
The patient will wear the appliance daily during the
first two or three weeks because we want to take
the advantage of the appliance as a “behavior re-
minder” to the patient, making her more aware of
the possible parafunctional habits that she can en-
gage in during the day, including clenching, nail bit-
ing, lip biting or jaw play (bringing the jaw forward
or to the sides, without tooth contact).

2" follow-up 3/03/2010

After two weeks of wearing the appliance daily
and performing the self-care management exercis-
es, she reported a 70% improvement in the ringing
in her ears.

3rd follow-up 8/4/2010

The patient reported a recent increase in tinni-
tus symptoms. The ringing was worse when she pro-
truded her jaw and when the lateral pterygoid was
palpated (using functional manipulation). It was rec-
ommended that the patient comply with the self-care
management based on heat therapy, muscle stretch-

Figure 2 - Mandibular occlusal appliance

ing, and mandibular rest position exercises. Patient
confirmed that she was not doing the exercises or
using heat anymore. This is a common finding when
managing TMD patients. Most of them decrease the
number of times they stretch the muscles or apply
heat as they get better. The patient was also instruct-
ed to wear the occlusal appliance all day for one week.

4t follow-up 9/15/2010

The pain in the lateral pterygoid was minimal
since she has been doing the stretching exercises.
The patient was told that she needs to exercise more,
since it could improve her symptoms without pre-
scribing medications. She confirmed that she has
the oral parafunction of jaw play, which is one of the
causes of her tinnitus. The patient needs to wear the
occlusal appliance as much as possible during the
day. She did confirm that she was wearing the occlu-
sal appliance every night and during the day at work
for the past two weeks. She caught herself clenching
her teeth when using the appliance during the day.
She also performed the muscle stretching exercises
with heat three times daily for the past six weeks.
The pain in the lateral pterygoid muscle was minimal
since she began doing the stretching exercises, and
the ringing had decreased about 80% since her last
visit, and was not bothering the patient anymore.

5t follow-up 10/6/2010

At this appointment, the patient had no myofas-
cial pain and the tinnitus was subdued but occa-
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sionally bothered her. She explained that the ringing
was 90% better than when she first started coming
in for treatment. She will continue to do stretching
exercises and wear the occlusal appliance during
the day as needed. The patient was informed that
medications would be the next treatment option.

6" follow-up 10/25/2010

Patient was aware of the relationship of tinnitus
and her oral habits such as clenching and jaw play.
She was educated about the possible recurrence of
tinnitus if she does not control these parafunctional
oral habits. She was happy with the treatment, es-
pecially because she now had control of her tinnitus
and knew the main causes of it. A 90% decrease in
the tinnitus was achieved and it was no longer af-
fecting her sleep or daily activities. She was sched-
uled for a follow-up after 8-10 months.

Conclusions

In this case, we could manage the tinnitus with
treatment directed towards a diagnosis of TMD as-
sociated with myofascial pain. No invasive therapy
was used or needed, such as occlusal adjustments,
although the patient had malocclusion. The patient
was educated about her problem, so even with a
recurrence of tinnitus she would know what to do
and how to control it. This is very important in or-
der to decrease anxiety and stress, since this can be
also related to tinnitus (1, 19, 23). No medications
were used during the treatment because the patient
was reluctant to take them.

The recurrent tinnitus could always be associat-
ed with factors related to the self-care management
program. This would happen when the patient was
engaging in oral parafunctions during the day, such
as clenching and jaw play, and not doing the stretch-
ing exercises and applying heat.

Common symptomatology is frequently observed
in otic symptoms and temporomandibular disorders
during daily practice; this should be understood by
each discipline from a broad, anatomical and clinical
perspective. As previously discussed, tinnitus often
occurs as a result of insults to the ear, such as noise
exposure or administration of specific pharmaco-
logic agents. It can also be caused by ear or head

injuries, some diseases of the ear and ear infections.
The identification of the triggering causes may be of
more importance for selecting the most adequate
pharmacological or other treatment modalities.

However, a multidisciplinary approach between
otolaryngology, neurology, and dentistry is vital for
establishing a differential diagnosis of the orofa-
cial symptoms seen with TMD and a careful clini-
cal evaluation to rule out the existence of any other
pathology. Instrumental assessment can be helpful
to show a more detailed diagnosis and evaluation
of the symptoms resolution progress. As mentioned
previously, the dentist can ask specific questions
that would increase the chance to diagnose tinnitus
that would respond positively to TMD management.
Reproduction, change or increase in the tinnitus dur-
ing palpation of the masticatory or cervical muscles,
or even the TM], can also indicate a positive associa-
tion between tinnitus and TMD.
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