Is there an association between tinnitus
and temporomandibular disorders?
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Abstract

The frequent coexistence of tinnitus and
temporomandibularjointand masticatory muscles
disorder (TMD) has led to the assumption that
there is a relationship between both conditions.
The aim of this study was to evaluate the tinnitus
prevalence in patients with TMD and the effects
of its treatment on tinnitus. A total of 57 patients
followed in a Stomatology - TMD consultation
in 2021 and the first half of 2022 were included.
The presence of tinnitus was questioned and the
Tinnitus Handicap Index (THI) questionnaire was
applied. 72% had 1 or more episodes of tinnitus.
89.5% were female and there were 2 peaks of
incidence in the age group between 18-30 (21.1%)
and 41-50 years (24.6%). In 85.4% of patients,
tinnitus was intermittent and 41.5% had a reduced
degree. An association was found between the
side of tinnitus and TMD (p<0.001). 67% improved
tinnitus after TMD therapy (p= 0.0135).

Keywords: tinnitus; temporomandibular disorder;
Tinnitus Handicap Index.

Introduction

Tinnitus is a sound that is perceived in the
absence of an external acoustic stimulus,’ and
in the vast majority of patients with tinnitus,
the sound is only heard by the patient and
is thus classified as subjective tinnitus.? It is
often described as the sound of, for example,
crickets, wind, running water, vapor, or even
a combination of sounds.! Tinnitus can be
perceived in one or both ears or more centrally
“in the head"? In the general population, the
prevalence of tinnitus varies between 10% and
15% among adults,* and increases to around
18% among those aged over 60 years.®

In addition to the involvement of the hearing
system,® the somatosensory system appears
to contribute to tinnitus, which may result
from the somatosensory-auditory interactions
in the central nervous system.” The somatic
involvement of the structures external to the
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ear, for example the temporomandibular
joint (TMJ) and masticatory muscles, can also
contribute to tinnitus (somatic tinnitus).”
Several cranial nerves, including the
trigeminal (V), facial (VII), glossopharyngeal
(IX), and vagus (X) nerves contribute to ear
innervation. The TMJ is also innervated by
cranial nerves V and VII, with communicating
branches such as the chorda tympani lying
proximal to the ear structures. Because the
inner ear and the TMJ share cranial nerves,
it is thought that auditory phenomena such
as tinnitus, otalgia, and vertigo are related to
temporomandibular disorders (TMDs).2 TMDs
is a collective term used to describe disorders
that involve the TMJ, masticatory muscles, and
related structures.® All these disorders share a
myriad of symptoms, including (A) auditory
symptoms: hypoacusis, otalgia, tinnitus, and
vertigo'®; (B) pain: originating in the muscular
or joint structures,” headaches at the level
of the vertex, occipitally, and posterior to
the auricular pavilions, and sensation of
oropharyngeal burning at the level of the
tongue and laterally up to the nasal pyramid'©;
(C) other symptoms such as xerostomia'®and
limited mouth opening.”?

Tinnitus and TMDs are common complaints;
however, the occurrence of one of them in
patients who also have the other does not
necessarily indicate a causal relationship.
Tinnitus has been described more frequently
in individuals with a TMD (36.6%) than in
control groups (4.4%).” Patients with tinnitus
also have a significantly higher incidence of
TMDs (85%) than individuals without tinnitus
(55%).1

Thus, the objective of the present study was
to determine the prevalence of tinnitus in
patients with a TMD and the potential effects
of TMD treatment on the symptoms oftinnitus.

Materials and Methods

The clinical records of the patients followed at
the Dentistry — Temporomandibular disorder
clinicduring 2021and the first semester of 2022
were reviewed. One hundred patients were
selected according to the following inclusion
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criteria: age 18 years and over with confirmed
TMD and pain in the masticatory muscles,
joint crepitus, and limited range of motion. All
patients were contacted via telephone and 57
agreed to participate in the study. They were
asked about the presence of tinnitus and those
who had it were administered the Portuguese
version of the Tinnitus Handicap Index (THI).™
® The score obtained in this questionnaire
indicates the degree of interference and
impactoftinnituson the patient’s quality of life.
This instrument is composed of 25 questions
divided into the following domains: Functional
— indicates the disturbance caused by
tinnitus; Emotional — measures the emotional
responses to tinnitus; and Catastrophic -
quantifies the despair and incapacity caused
by this symptom. Three response options
are available: “yes” (four points), “sometimes”
(two points), and “no” (zero points). The sum
of the points is categorized into five groups
or degrees of severity: no or slight (0-16), mild
(18-36), moderate (38-56), severe (58-76), and
catastrophic (78-100). "

Statistical analysis was performed using the
EZR software, version 1.61. The non-parametric
chi-square test was used to assess the
association between two categorical variables
when the Cochran criteria were applicable
and Fisher’s test was used when they were
not. The level of significance (a) was set at 0.05.

Results

The distribution of the 57 patients according
to age was as follows: 13 (23%) 18-30 years, 10
(18%) 31-40 years, 14 (25%) 41-50 years, nine
(16%) 51-60 years, seven (12%) 61-70 years, three
(5%) 71-80 years, and one (2%) over 80 years.
The female/male ratio was 51:6.

Forty-one patients (72%) had or had had
tinnitus: 35 patients (85%) had intermittent
tinnitus and six patients (15%) had permanent
tinnitus. Twenty-three patients (56%) reported
an abrupt onset of the tinnitus, while 18
patients (44%) said it started gradually.
Eighteen patients (44%) and 23 patients (56%)
complained of bilateral and unilateral tinnitus,
respectively; of the latter, 12 out of 23 (52%)



complained of tinnitus in the right ear and 11
out of 23 (48%) had it in the left ear.

Fisher's test was used to test the association
between sex and presence of tinnitus in
patients with TMD, and no association was
found between these variables (p=0.6).
Fisher's test was also used to investigate the
association between the side affected by
tinnitus and side of TMD. Among a total of 41
patients with tinnitus, there was an association
(p<0.001) between the side of TMD and that of
tinnitus in 26 patients (63%).

In the Portuguese version of the THI
questionnaire, 17 patients (41%) had a score
corresponding to degree 1 tinnitus (zero to
slight); seven (17%) patients had degree 2
tinnitus (mild); 12 (29%) patients had degree
3 tinnitus (moderate); two (5%) patients had
degree 4 tinnitus (severe); and two (5%)
patients had degree 5 tinnitus (catastrophic).
Tinnitus improved in 19 (63%) of the 30 patients
who underwent treatment for TMD.

Fisher's test was used to investigate the
association between the improvement in
tinnitus after treatment of TMD and degree
of tinnitus (the grades were divided into
three groups - negligible, mild to moderate,
and severe to catastrophic). There was an
association betweenthesevariables (p=0.0135).
Of the patients whose tinnitus improved (20-
67%), twelve (60%) had zero to slight tinnitus
(grade 1), seven (35%) had mild to moderate
tinnitus (grades 2 and 3), and one (5%) had
severe to catastrophic tinnitus (grades 4 and
5). Of the patients who did not improve (10—
33%), one (1%) had zero to slight tinnitus, six
(60%) had mild to moderate tinnitus, and three
(30%) had severe to catastrophic tinnitus.

Discussion

In most of the published studies on this topic,
there was a predominance of women among
patients with TMD; however, the female/male
ratio was considerably higher in the present
study compared to other studies (51:6).

The frequency of tinnitus was higher among
patients with TMD than among individuals
without TMD.® Moreover, the results of

the present study showed that a higher
percentage of patients with TMD complained
of tinnitus (72%) and that there was an
association between the side of TMD and side
of tinnitus in 63% of the patients.

Physical examination of the TMJ and neck
region may help to explain some of the
phenomena described by patients with
tinnitus.”® In addition, the results of the present
study suggest that in a significant number of
patients, treatment of TMD has a beneficial
effect on tinnitus. Moreover, explaining to the
patients that there might be an association
between these two conditions helps them
to understand and learn to cope with their
tinnitus.

According to a review conducted by
Shaghayegh Omidvar et al. in 2019, the
characteristics of tinnitus in patients with
TMD differed among studies. In a population
with tinnitus and TMD (n=30), all patients with
unilateral TMD and simultaneous unilateral
tinnitus exhibited both symptoms on the
same side (8/8), while patients with bilateral
TMD complained of bilateral tinnitus (14/17)
or unilateral tinnitus (3/17).2° In another study,
unilateral tinnitus (n=26) was more frequent
than bilateral tinnitus (N=19) in patients with
TMD and tinnitus (n = 45).2 In contrast, the
frequency of bilateral tinnitus (n = 83/200)
in patients with TMD was higher than that
of unilateral tinnitus (n = 37/200) in another
study.? In the present study, the prevalence
of unilateral (44%) and bilateral (53%) tinnitus
was similar.

Moreover, 60% of the patients in whom the
tinnitus improved after treatment of TMD
had zero to slight tinnitus and 35% had mild
to moderate tinnitus, whereas 60% of those
who did not improve after TMD treatment had
mild to moderate tinnitus and 30% had severe
to catastrophic disease. Thus, it appears that
when the tinnitus is severe with a substantial
impactonthe patient’slife,itis more refractory
to treatment. This may be explained by one of
the following: the TMD itself is more severe or
the pathophysiological mechanisms of the
higher-degree tinnitus are not related to the
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TMD, unlike lower-degree tinnitus. The main
limitations of this study are as follows: absence
of a control group, which did not allow the
determination of the prevalence of tinnitus
among individuals without TMD; absence
of exclusion criteria such as existing hearing
loss and history of exposure to occupational
acoustic trauma; and the retrospective nature
of the study, which did not allow application of
the THI before and after TMD treatment.

Conclusion

In the present study, there was a high
prevalence of tinnitus among patients with
TMD, which supports the hypothesis of an
association between TMD and some types of
tinnitus. However, further better randomized
studies with control groups are necessary
to investigate the mechanisms shared by
tinnitus and TMD.

Conflict of interest
The authors declare no conflict of interest
regarding this article.

Data confidentiality

The authors declare that they followed the
protocols in use at their working center
regarding the publication of patients’ data.

Funding
Thus study did not receive any contribution,
funding or grant.

Availability of scientific data
There are no publicly available datasets related
to this study.

Bibliographic references

1 - Han BIl, Lee HW, Kim TY, Lim JS, Shin KS. Tinnitus:
characteristics, causes, mechanisms, and treatments. J
Clin Neurol. 2009 Mar;5(1):11-9. doi: 10.3988/jcn.2009.5.1.11.

2 - Ward J, Vella C, Hoare D3J, Hall DA. Subtyping somatic
tinnitus: a cross-sectional UK cohort study of demographic,
clinical and audiological characteristics. PLoS One. 2015
May 21;10(5):e0126254. doi: 10.1371/journal.pone.0126254.

3 - Heller AJ. Classification and epidemiology of tinnitus.
Otolaryngol Clin North Am. 2003 Apr;36(2):239-48. doi:
10.1016/s0030-6665(02)00160-3.

4 - Baguley D, McFerran D, Hall D. Tinnitus. Lancet. 2013
Nov 9;382(9904):1600-7. doi: 10.1016/S0140-6736(13)60142-7.

jery

5 - Davis A, El Rafaie A. Epidemiology of tinnitus. In Tyler
RS, editor. Tinnitus handbook. Boston: Cengage Learning;
2000.p. 1-23

6 - Ward J, Vella C, Hoare DJ, Hall DA. Subtyping somatic
tinnitus: a cross-sectional UK cohort study of demo-
graphic, clinical and audiological characteristics. PLoS
One. 2015 May 21;10(5):e0126254. doi: 10.1371/journal.
pone.0126254.

7 - Levine RA, Nam EC, Oron Y, Melcher JR. Evidence for
a tinnitus subgroup responsive to somatosensory based
treatment modalities. Prog Brain Res. 2007;166:195-207.
doi: 10.1016/S0079-6123(07)66017-8.

8 - Ramirez LM, Ballesteros LE, Sandoval GP. Topical
review: temporomandibular disorders in an integral otic
symptom model. Int J Audiol. 2008 Apr;47(4):215-27. doi:
10.1080/14992020701843137.

9 - Effat KG. Otological symptoms and audiometric
findings in patients with temporomandibular disorders:
Costen's syndrome revisited. J Laryngol Otol. 2016
Dec;130(12):1137-1141. doi: 10.1017/S0022215116009300.

10 - Schwartz LL. A temporomandibular joint pain-
dysfunction syndrome. J Chronic Dis. 1956 Mar;3(3):284-93.
doi: 10.1016/0021-9681(56)90123-0.

1 - Herb K, Cho S, Stiles MA. Temporomandibular joint
pain and dysfunction. Curr Pain Headache Rep. 2006
Dec;10(6):408-14. doi: 10.1007/511916-006-0070-7.

12 - Salvinelli F, Casale M, Paparo F, Persico AM, Zini C.
Subjective tinnitus, temporomandibular joint dysfunction,
and serotonin modulation of neural plasticity: causal or
casual triad? Med Hypotheses. 2003 Oct;61(4):446-8. doi:
10.1016/s0306-9877(03)00194-4.

13 - Buergers R, Kleinjung T, Behr M, Vielsmeier V. Is
there a link between tinnitus and temporomandibular
disorders? J Prosthet Dent. 2014 Mar;111(3):222-7. doi:
10.1016/j.prosdent.2013.10.001.

14 - Saldanha AD, Hilgenberg PB, Pinto LM, Conti PC. Are
temporomandibular disorders and tinnitus associated?
Cranio. 2012 Jul;30(3):166-71. doi: 10.1179/crn.2012.026.

15 - Newman CW, Jacobson GP, Spitzer JB. Development
of the Tinnitus Handicap Inventory. Arch Otolaryngol
Head Neck Surg. 1996 Feb;122(2):143-8. doi: 10.1001/
archotol.1996.01890140029007.

16 - Oliveira V, Meneses R. Versao portuguesa do Tinnitus
Handicap Inventory (THI). Actas do 6° Congresso Nacional
de Psicologia da Saude. Lisboa: Instituto Superior de
Psicologia Aplicada; 2006. p. 819-823.

17 - Ferreira PEA, Cunha F, Onishi ET, Branco-Barreiro
FCA, Ganancga FF. Tinnitus handicap inventory: adaptacao
cultural para o portugués brasileiro. Pro-Fono Revista de
Atualizacao Cientifica. 2005 Set-Dez; 17(3): 303-310. doi:
10.1590/S0104-56872005000300004

18- Bousema EJ, Koops EA, van Dijk P, Dijkstra PU.
Association between subjective tinnitus and cervical
spine or temporomandibular disorders: a systematic
review. Trends Hear. 2018 Jan-Dec;22:2331216518800640.
doi: 10.1177/2331216518800640.

19 - Omidvar S, Jafari Z. Association between tinnitus
and temporomandibular disorders: a systematic review
and meta-analysis. Ann Otol Rhinol Laryngol. 2019
Jul128(7):662-675. doi: 10.1177/0003489419842577.

20 - Buergers R, Kleinjung T, Behr M, Vielsmeier V. Is
there a link between tinnitus and temporomandibular



disorders? J Prosthet Dent. 2014 Mar;111(3):222-7. doi:
10.1016/j.prosdent.2013.10.001.

21 - Ferendiuk E, Zajdel K, Pihut M. Incidence of
otolaryngological symptoms in patients  with
temporomandibular joint dysfunctions. Biomed Res Int.
2014;2014:824684%. doi: 10.1155/2014/824684.

22 - Algieri GMA, Leonardi A, Arangio P, Vellone V, Paolo
CD, Cascone P. Tinnitus in temporomandibular joint
disorders: is it a specific somatosensory tinnitus subtype?
Int Tinnitus J. 2017 Apr 19;20(2):83-87. doi: 10.5935/0946-
5448.20160016.

Volume 61. N°3. September 2023 285



