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A B S T R A C T

Tinnitus is a sensation of noise (such as ringing, roaring, buzzing, or whistling) without any external physical 
source of that sound. It affects about 15% of the adult population, of whom 2.5% report severely disturbing tinni-
tus. It is believed that temporomandibular disorders (TMD) are correlated with tinnitus. According to different 
studies, from 7% to 60% of patients with TMD also report tinnitus. The aim of this study was to point out the role 
of the dentist in managing patients with tinnitus. Untreated tinnitus can lead to serious debilitation and provoke 
suicidal tendencies. It is crucial to notice acute pulsating tinnitus, tinnitus with sudden, acute hearing loss, and 
acute post-traumatic tinnitus because these conditions are potentially life-threatening and require immediate re-
ferral to otolaryngologist. Worth noting is that similar psychological factors involved in the development of TMD 
(stress, depression, somatisation) also affect the generation of tinnitus. It is important to properly diagnose tin-
nitus and address it. Because of frequent coexistence of tinnitus and TMD, patients reporting to the dentist with 
TMD should be also asked about tinnitus. Different possible aetiologies and many factors involved in the onset 
and progression of tinnitus can impede the diagnosing process, which leads to the requirement of a multidisci-
plinary approach as well as discipline and cooperation on the part of the patient and the doctor. 
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INTRODUCTION

Clinical experience shows that tinnitus is more and 
more common among the  symptoms reported by pa-
tients seeking treatment for temporomandibular disor-
ders (TMD). Tinnitus is a  sensation of  noise (such as 
ringing, roaring, buzzing, or whistling) without any ex-
ternal physical source of that sound. It affects about 15% 
of  the  adult population, of  whom 2.5% report severely 
disturbing tinnitus  [13]. It comprises a  heterogenous 
group of conditions with different clinical presentations 
and aetiologies. The sound can be audible to an observer 
(objective tinnitus) but more frequently the sound can be 

only heard by the patient (subjective tinnitus). Tinnitus 
is usually a symptom rather than a disease by itself. How-
ever, when untreated it can debilitate the patient and lead 
to serious disorders such as depression. Tinnitus can also 
be associated with life-threatening patho logies like carot-
id stenosis or vestibular schwannoma. These character-
istics mean that tinnitus should not be underestimated. 

TMD is a wide term covering pain and dysfunction 
of  masticatory muscles and the  temporomandibular 
joints (TMJ). It is usually a complex of syndromes caused 
by multiple factors rather than a single condition. TMD 
has been proven to be correlated with tinnitus. It was re-
ported that 60% of patients with tinnitus also had more 
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than two symptoms of TMD (compared to 35% of pa-
tients in a tinnitus-free control group) and that among 
TMD patients from 7% to 60% had tinnitus, according 
to different studies [24]. Higher prevalence of tinnitus in 
TMD patients was also observed in other studies, sup-
porting the hypothesis that TMD may play a causal role 
in the development of tinnitus [2, 16]. However, it seems 
that there are no significant patterns of correlation with 
specific TMD [13].

The aim of  this study was to point out the  role 
of the dentist in managing patients with tinnitus.

PATHOPHYSIOLOGY

The mechanisms responsible for the  development 
of  tinnitus are still not well known, and there are many 
possible explanations. Objective tinnitus occurs when 
the sound is located within patient’s body and it is possible 
to register it. The most common sources of this sound are 
vascular abnormalities (in this case, patients usually report 
heartbeat-synchronous pulsatile tinnitus), spontaneous 
contractions of  muscles of  the  middle-ear or soft palate, 
and spontaneous otoacoustic emissions [12, 22]. Although 
TMJ is not considered a  typical factor in the  develop-
ment of objective tinnitus, there are reports of a possible 
causal connection between TMJ and objective tinni-
tus [4, 9, 19, 26].

Subjective tinnitus is a condition in which the patient 
hears sounds that do not exist. The sound is usually un-
formed in contrast to auditory hallucinations with per-
ception of voices and melodies typical for some mental 
disorders. Tinnitus can originate from any lesions along 
the entire auditory pathway, but the most common are 
initial cochlear pathologies such as sudden hearing loss, 
noise trauma, presbycusis, hearing damage as a compli-
cation of systemic diseases (diabetes, hypertension, dis-
orders of lipid metabolism, kidney disease) [8], damage 
caused by ototoxic drugs, infectious diseases including 
Lyme disease, syphilis, meningitis, and otitis media, or 
Meniere disease [4, 12]. There are few concepts of sub-
jective tinnitus pathophysiology. One of them suggests 
that the abnormal activity of the central nervous system 
occurs due to a  loss of cochlear input by cochlear hair 
cell damage or some lesion of the auditory nerve caus-
ing deafferentation. This effect is analogous to the gen-
eration of  phantom sensations after limb amputation. 
Another possible explanation is the  effect of  altered 
somatosensory input on auditory centre activity  [20], 
which also fits with the observation that between 65.3% 
and 83.3% of  patients can modulate their tinnitus by 
manipulations of  the  jaw, movements of  the  eyes, or 
pressure applied to the  head and neck region involv-
ing TMJ [18]. It seems that modulation is increased in 
patients with somatic tinnitus, but some of the patients 
without an underlying somatic disorder are also able to 
modulate their tinnitus. Therefore, capability of tinnitus 

modulation cannot be used as a sole indicator for the so-
matic origin of tinnitus [18]. It seems also that any source 
of deep pain in the head and neck region can be involved 
in the  development of  tinnitus, such as dental pulpal-
gia [25]. It is also suspected that a tinnitus can develop 
due to the compression of the head of the mandible to 
the tympani chorda, auriculotemporal nerve, eustachian 
tube  [5], and to the  vascular bundle in the  retrodiscal 
region containing the tympani artery and vein supply-
ing the middle ear. Tinnitus can also be caused by pen-
etration of  inflammatory processes from the TMJ into 
the  inner ear through the  petrotympanic fissure  [11], 
protective co-contraction of  the  tensor tympani mus-
cle [17], and the impact of tensioning of the discomal-
leolar ligament (Pinto’s ligament)  [27]. The correlation 
between tinnitus and TMD could also emerge because 
of  the common innervation by the mandibular branch 
of the trigeminal nerve of the masticatory muscles, ten-
sor tympani muscle, and the tensor veli palatini muscle. 

It is believed that psychological factors like emotions 
and stress are also associated with onset and persistence 
of tinnitus [12]. Vulnerability to tinnitus is increased by 
personality characteristics like hysteria, hypochondria-
sis, introversion, withdrawal, emotional isolation, and 
neuroticism  [14]. Tinnitus is also strongly associated 
with depression [6].

DIAGNOSIS AND TREATMENT

The process of  diagnosis should start from tak-
ing a  detailed patient’s history, making an  assessment 
of  the  tinnitus severity, clinical ear examination, and 
audiological measurement of tinnitus and hearing func-
tion. In some cases, magnetic resonance imaging can 
also prove very helpful. This implies that a laryngologist 
should be the  first specialist to diagnose the  patient. It 
is worth mentioning here that acute pulsating tinnitus, 
tinnitus with sudden, acute hearing loss, acute post-trau-
matic tinnitus, and cases with suicidal tendencies require 
immediate diagnostics and treatment. After diagnosing 
certain types of tinnitus (tinnitus with hearing loss, with 
vertigo, with psychiatric comorbidity, post-traumatic tin-
nitus, or pulsatile tinnitus) the laryngologist should pri-
marily focus on the treatment of disorders coexistent with 
tinnitus. When this treatment resolves the comorbidity 
but fails to improve the tinnitus the clinician should look 
for another possible source of  the  tinnitus. In rare cas-
es of objective TMJ-related tinnitus the clinician should 
accurately address the cause. Possible source of this type 
of tinnitus can be herniation of the TMJ through the fo-
ramen of Hushke. In this case the treatment can be based 
on surgical closing of  this foramen  [19]. Another rare 
example can be objective tinnitus secondary to a fistula 
connecting the TMJ and the middle ear space, in which 
situation the treatment option is myringotomy [9]. After 
ruling out all possible otolaryngologic causes the doctor 
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should refer the patient to a dentist for further diagnos-
tics and eventual treatment.

During examination of the patient the doctor should 
take into consideration any possible sources of deep pain 
and symptoms of TMD. If there is coexistent TMD and 
tinnitus, successful treatment of the former is likely to re-
solve or at least alleviate the patient’s perception of tinni-
tus [3, 16, 21, 23, 24]. Selection of proper therapy should 
mainly depend on the  coexistent TMD, maintaining 
the rule: “conservative therapy first”. Patients with coexis-
tent tinnitus with TMD should be treated by a dentist and 
physiotherapist  [21]. The  literature describes attempts  
at tinnitus treatment with physical therapy (manipula-
tions, exercises, trigger point treatment)  [15] and dif-
ferent occlusal appliances  [23, 24, 26], all with positive 
results. Tinnitus improved in 43% [24] to 95% [23] of pa-
tients. Moreover, the  fluctuating tinnitus and acute or 
subacute tinnitus seem to be associated with better prog-
nosis [3, 24]. Dental treatment is not the  last resort for 
the patient. If there is no coexisting TMD or if the TMD 
treatment failed to improve tinnitus, there are still avail-
able therapies focused mainly on tinnitus perception.

Psychological treatment are highly recommended. 
The  most fundamental is counselling with psychoedu-
cation, which grants the patient information and advice 
to better habituate to the tinnitus. It is an essential part 
of the management of every patient with tinnitus. Anoth-
er possible treatment is cognitive-behavioural therapy. 
It is a well investigated psychotherapeutic strategy with 
clear evidence of improvement in the quality of the pa-
tient’s life. It consists of  psychoeducation, relaxation 
training, mindfulness-based training, attention-control 

techniques, imagery training, and exposure to difficult 
situations in order to modify maladaptive behaviour [12]. 
Also, tinnitus retraining therapy (combination of coun-
selling and sound therapy) is a  possible treatment op-
tion. It is supposed to make the patient unaware of their 
tinnitus unless they consciously focus on it. Significant 
improvements were seen in up to 80% of cases, but no 
well-controlled studies have been reported [10, 22].

No pharmacological treatment can provide a  repli-
cable long-term reduction of tinnitus in excess of place-
bo effects. No drug has been approved by the US Food 
and Drug Administration or the  European Medicines 
Agency for the  treatment of  tinnitus  [1, 12]. However, 
some antidepressants (mainly tricyclic antidepressants) 
prescribed for coexistent depression disorders seem to 
lower the patient’s perception of  tinnitus. Also, benzo-
diazepines show some positive effects on tinnitus, but 
they cannot be administered for a prolonged time [22]. 
Carbamazepine may have a beneficial effect in rare sub-
groups of patients with typewriter tinnitus [12].

CONCLUSIONS

Tinnitus is usually a  symptom of  other diseases, 
some of these disorders are even life-threatening. How-
ever, sometimes it can become a  disease by itself. Un-
treated tinnitus can lead to serious debilitation and pro-
voke suicidal tendencies. It is worth noting that similar 
psychological factors involved in development of TMD 
(stress, depression, somatisation) [7] also affect the gen-
eration of tinnitus. Thus, it is very important to proper-

FIGURE 1. Guidelines for dentists for managing patients with tinnitus
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by a laryngologist 

Patient not referred by a laryngologist  
reporting tinnitus
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ly diagnose tinnitus and address it. Because of frequent 
coexistence between tinnitus and TMD, patients report-
ing to the dentist with TMD should also be asked about 
tinnitus whilst taking their history. Different possible 
aetiologies and many factors involved in the onset and 
progression of tinnitus impede the diagnosing process, 
require a multidisciplinary approach, and demand dis-
cipline and cooperation on the part of  the patient and 
the doctor. It is significant to diagnose and treat patients 
in the correct order. A simplified scheme of guidelines 
for a dentist is presented in Figure 1. Aan otolaryngolo-
gist should be the main doctor in the treatment of tinni-
tus. Patients with tinnitus that was discovered by a den-
tist should be referred for specialised otolaryngological 
treatment. After ruling out laryngological causes, pa-
tients should be referred to a dentist for TMD diagnos-
tics and treatment. When there is no TMD or the TMD 
treatment did not alleviate the  perception of  tinnitus 
the patient should be referred back to the otolaryngol-
ogist for tinnitus-oriented treatment, such as tinnitus 
retraining therapy or cognitive-behavioural therapy. It 
is especially important to notice acute pulsating tinni-
tus, tinnitus with sudden, acute hearing loss, and acute 
post-traumatic tinnitus, because these conditions are 
potentially life-threatening and require immediate re-
ferral to an otolaryngologist.
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