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ABSTRACT
BACKGROUND. Functional connection between the stomatognathic system and the acoustic-vestibular apparatus is approached with interest in topical studies, in an attempt to elucidate in depth the cause-effect relationship between pathology
and symptom. The temporomandibular joint disorder may be accompanied by a series of otological symptoms such as otalgia,
tinnitus and vertigo. For this reason, for a correct diagnosis, a complex clinical examination is required both on the acousticvestibular analyzer and on neighbouring structures.
MATERIAL AND METHODS. We conducted a clinical study, on a group of 97 patients diagnosed with temporomandibular
joint disorder (TMJD) and treated for this pathology. All patients included in the study were evaluated by the dentist and the
ENT specialist. The patients were treated at the dental clinic and then returned to the ENT clinic two months after completion
of the treatment for re-examination, recording changes in otologic symptoms in order to obtain the results of the study.
RESULTS. Of the 97 patients with TMJD, 58 also associated otic symptomatology (otalgia – 74.13%, tinnitus – 53.45%, vertigo
– 43.10%). The evaluation done two months after treatment of the temporomandibular joint disorder revealed a significant
remission of otalgia (decrease in Mean VAS from 6.05 to 2.49), followed by vertigo (from 5.08 to 2.52) and by tinnitus (from
4.84 to 3.84). Important changes also occurred in the results of the vestibular assessments.
CONCLUSION. The most common otological symptom of patients with TMJD is auricular pain. Otalgia, tinnitus and vertigo
can be improved by dental treatment of the temporomandibular dysfunction, auricular pain having the highest rate of remission.
KEYWORDS: temporomandibular joint disorder, otalgia, tinnitus, vertigo.

INTRODUCTION
Functional connection between the stomatognathic
system and the acoustic-vestibular apparatus is mentioned from ancient times, being at the same time approached with interest in topical studies, in an attempt
to elucidate in depth the cause-effect relationship between pathology and symptom.
The theoretical and practical knowledge of anatomy accumulated over the years represent an indisputable proof of the connection that exists between the
two entities, but there is a continuing debate nowadays
about the extent to which the pathology of the temporomandibular joint can generate otological symptoms

and especially the limits within which the treatment
for this disorder can influence the diminution of the
manifestations of the acoustic-vestibular system.
Although symptoms such as otalgia, tinnitus, vertigo are commonly found in the ear pathology, ENT
specialists are constantly confronted with situations
where these phenomena are the clinical expression of
certain disorders that go beyond the acoustic-vestibular analyzer. As the components of the dento-maxillary
apparatus are, in many situations, cited as a source of
the same symptomatology, the interdisciplinary collaboration between the ENT specialist and the dentist
is essential in shaping a correct diagnosis and, implicitly, in focusing on an ideal treatment plan.
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Referring to the literature, one can say that the temporomandibular joint disorder (TMJD) is accompanied by a series of otological symptoms such as otalgia,
tinnitus and vertigo1-8. For this reason, for a correct
diagnosis, a complex clinical examination is required
both on the acoustic-vestibular analyzer and on neighbouring structures.
This clinical study analyzes both the prevalence of
otological symptoms in the temporomandibular joint
disorder and the correlation between them, the extent
to which the dental therapeutic intervention on the
articular pathology may influence the manifestations
of the acoustic-vestibular apparatus.

MATERIAL AND METHODS
We conducted a two-year clinical study, on a group
of 97 patients diagnosed with temporomandibular
joint disorder (TMJD) and treated for this pathology
in the “Denta Plus” Dental Clinic from Bucharest.
These patients were also examined in the ENT Department of the “Sfanta Maria” Clinical Hospital from Bucharest, both before and after treatment.
All patients have signed the informed consent,
agreeing to be included in this study.
The results were analyzed based on the data from
the initial ENT examination and subsequently by comparing clinical situations before starting the treatment
and two months after its completion.
The patients who have been included in this study
met the following criteria: adults, aged between 30
and 70 years (age average = 50 years) who were diagnosed with temporomandibular joint disorder; patients who gave their consent to be included in the
study.

Patients aged less than 30 years or older than 70
years were excluded from this study; patients with
craniofacial abnormalities, cervical spine disorders,
with diabetes, with clotting disorders, asthma, uncontrolled through medical treatment or untreated hypertension, with mental illness; patients who have undergone surgery at the level of the acoustic-vestibular
systemin the past; pregnant women and non-compliant patients who did not offer their consent to be included in the study.
At the “Denta Plus” Dental clinic a diagnostic protocol has been developed for the temporomandibular
joint disorder composed of a clinical examination and
establishing the Helkimo clinical algo-dysfunction
index value (Table 1). Over the course of 2 years, patients who achieved a Helkimo score of more than 10
were selected for the study, thus resulting in the 97
patients.
These patients were examined at the ENT Department of the “Sfanta Maria” Clinical Hospital in Bucharest in order to evaluate the otological symptoms. Besides the complete ENT clinical examination, we considered relevant to our study the following: detailed
anamnesis accompanied by patient’s completion of the
Visual Analogue Scale questionnaire (VAS) for the evaluation of otological symptoms expressed through: otalgia, tinnitus, vertigo (Figure 1); audiological examination through liminal tonal audiometry with quantification of tinnitus intensity; evaluation of spontaneous
nystagmus and of the provoked nystagmus through
videonystagmography; evaluation of vestibulospinal reflexes, respectively of truncal deviations through the
Romberg and Fukuda positional tests, as well as the
quantitative assessment of balance in order to highlight
the integrity of the vestibulospinal, the vestibulo-ocular
axes and of vestibules through posturography.

Table 1
Table for identifying the Helkimo score9
SEVERITY
NULL (ABSENT SYMPTOM)

MODERATE

GREAT

0 points

3 points

5 points

Limitation of mandibular movements

Maximum opening > 39mm
Maximum laterality > 6mm

Maximum opening = 30-39mm
Maximum laterality = 4-6mm

Maximum opening < 30 mm
Maximum laterality < 4 mm

Dysfunctional changes in the
temporomandibular joint

Smooth motion, without lateral
deviations

Joint noises and/or lateral
deviation ≥ 2 mm

The impossibility of making a movement
(e.g.: laterality) and/or subluxation

Pain caused by jaw movements

-

After one mandibular
movement

After at least two mandibular movements

Pain caused by palpation of mandibular
mobilizing muscles

-

Sensitivity to palpation in 1-3
points

Sensitivity to palpation in at least 4 points

Pain caused by palpation of the
temporomandibular joint

-

Lateral pressure pain

External acoustic meatus pressure pain

SYMPTOM
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Figure 1 Symptoms Visual Analogue Scale

The patients were treated at the dental clinic, each
for a variable period of time appropriate to the clinical
situation and then returned to the ENT clinic two
months after completion of the treatment for re-examination, recording the changes in otologic symptoms
in order to obtain the results of the study. The therapeutic means aiming to improve temporomandibular
joint disorders consisted in: occlusal splint, selective
grinding with removal of the enamel from certain
areas considered occlusal obstacles, prosthetic or orthodontic treatment by correcting dental malformations, functional re-education.

RESULTS
Of the 97 patients (women:men = 2.23:1) with temporomandibular joint disorder (TMJD) included in
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the study, a subgroup of 58 patients (59.79%) also had
otic symptomatology. The 58 patients presented various symptoms, the most common symptom being otalgia, which was detected in 43 patients (Figure 2),
therefore a percentage of 74.13%.
Vertigo was the symptom found in the smallest proportion with a percentage of 43.10% of the total (25
patients), but, overall, it is actually about half of the
patients in the subgroup, which is why we will give it
due consideration.
Tinnitus ranks second in the frequency ranking
with a number of 31 patients, representing a percentage of 53.45% of the total.
According to the statistical analysis, Figure 3 shows
that otalgia intensity measured by VAS scores has obtained a mean value of 6.05 as per the data from the
initial ENT examination and a mean value of 2.49 as
per the data recorded after the treatment of TMJD,
resulting in a decrease in the mean value by 3.56 units.
In Figure 4 one can observe the VAS scores for otalgia before and after treatment of the temporomandibular disorder. Note that for the scores recorded at
the initial ENT examination we used the code “Otalgia
1”, and for the scores registered after dental treatment, the code “Otalgia 2”. It is noteworthy that initially, of the group of 58 patients, 15 chose the score
“0” for otalgia, thus 15 out of 58 patients did not have
this symptom, while at the second examination, the
number of patients who mentioned the lack of this
symptom increased to 28. Moreover, another significant increase in the number of patients is among those
who rated otalgia with the score “2”: initially, there
were 3 patients, and after the treatment of TMJD, 10
patients. For the scores “3” and “4”, the increase in the
number of patients is not as extensive, but we consider
it a notable difference. Regarding the score “1”, the
number of patients remained the same. The decrease
in the number of patients who chose the score “5”,
therefore with higher otalgia intensity, is also relevant.
Overall, otological symptomatology expressed by
otalgia revealed remissions after the treatment of the
temporomandibular joint disorder, the chart showing
a single stagnation for the score “1”, no decrease in

Figure 2 Distribution of patients according to symptomatology, according to VAS.
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Figure 3 Evolution of the VAS mean value for otalgia.

Figure 4 Distribution of patients according to the VAS value for otalgia, before and after treatment of the temporomandibular dysfunction.

the extremes of small scores, that is, in low intensities,
and no increase in the extremes of high scores, that is,
in high intensities.
With regard to the tinnitus, the intensity calculated
using VAS scores has achieved a mean value of 4.84 as
per the data recorded initially and a mean value of
3.84 as per the data recorded after the treatment of
TMJD, resulting in a decrease in the mean value by 1
unit (Figure 5).
Observing comparatively the VAS scores for tinnitus
before (“Tinnitus 1”) and after treatment of the temporomandibular disorder (“Tinnitus 2”) it is notewor-

thy that there was no change in patients who initially
recorded the intensity of tinnitus with the score “0”,
namely in those who mentioned the lack of this symptom: 27 patients without tinnitus at the initial examination and still 27 patients after treatment (Figure 6).
This highlights the lack of total remission of this symptom after treatment, regardless of intensity.
On the other hand, there is an increase in the number of patients with small scores (“1”, “2”, “3”, “4”),
namely of slow intensities and a decrease in the number of patients with high scores (“6”, “7”, “8”, “9”),
namely of high intensities.
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Figure 5 Evolution of the VAS mean value for tinnitus.

Figure 6 Distribution of patients according to the VAS value for tinnitus, before and after treatment of the temporomandibular dysfunction.

For the third symptom analyzed in our study, the
intensity measured by VAS scores obtained a mean
value of 5.08 as per the data recorded at the initial
examination and a mean value of 2.52 as per the data
recorded after the treatment of TMJD (Figure 7). This
resulted in a decrease in the mean value by 2.56 units.
Comparatively, VAS scores for vertigo before (“Vertigo 1”) and after treatment of the temporomandibular disorder (“Vertigo 2”) show an increase in the
number of patients who marked with “0” the VAS
score attributed to “Vertigo” after treatment of TMJD,
from 33 patients to 37 patients. Moreover, it is highlighted the decrease to 0 in patients who marked the
vertigo intensity with the extreme values “8”, respectively “9” (Figure 8).

Therefore, the symptom that benefited from the
highest rate of remission after treatment of the temporomandibular joint disorder was otalgia (Figure 9).
Regarding the list of ENT procedures, tests and examination samples, pathological changes have been
observed after performing the audiometric and vestibular evaluations (Table 2).
The tests that showed changes at the initial examination were repeated two months after completion of
the treatment for the temporomandibular joint dysfunction. The obtained results are represented comparatively in Figure 10.
Following the audiometric testing, 31 patients were
diagnosed with sensorineural hearing loss with lowering the threshold on high frequencies. We did not
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Figure 7 Evolution of the VAS mean value for vertigo.

Figure 8 Distribution of patients according to the VAS value for vertigo, before and after treatment of the temporomandibular dysfunction.

Figure 9 Distribution of otological symptomatology according to the mean VAS score, before and after treatment of TMJD.
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Table 2
Distribution of patients with pathological changes at
the ENT clinical examination

Otoscopy

No

Number of patients
with pathological
changes
0

Pathological
changes (Yes/No)
Anterior rhinoscopy

No

0

Posterior rhinoscopy

No

0

Bucopharyngoscopy

No

0

Indirect laryngoscopy

No

0

Audiogram

Yes

31

Spontaneous
nystagmus

Yes

5

HIT test

No

0

HST test

Yes

10

Dix-Hallpike test

No

0

Roll test

No

0

Romberg test

Yes

5

Fukuda test

Yes

5

Posturography

Yes

8

consider these changes relevant to our study, as they
fall within the pathology emerging under the stigma
of advanced age. The majority of 83.87% was made up
of patients aged between 61 and 70 years, being 26 in
number, and the remaining of 16.13% was made up of
patients aged between 51 and 60 years. Therefore,
there was no patient with sensorineural hearing loss
within the age range 30-50 years, and those with this
pathology fell within the range 51- 70 years.
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Analyzing the chart, we note that of the 5 patients
with a positive response at Romberg and Fukuda tests,
two of them received a negative response to these tests
at the second examination, the spontaneous nystagmus being also cancelled. Regarding the HST tests,
the results were favourable, since the number of patients responding positively to this assessment dropped
from 10 to 4. When repeating the quantitative assessment of balance, posturography revealed 4 cases of
improvement in the vestibular score of the total of 8
patients with posturography changes (Figure 11).

DISCUSSIONS
The temporomandibular joint (TMJ) is the most advanced articulation of the human body, showing a dual
mobility. Moreover, it is the only mobile joint in the
skull. It indirectly, but continuously, receives occlusal
pressures, which is why any change in the occlusal field
(edentations, bruxism, dental wear) modifies the morphology of TMJ components by remodelling.
It has a common embryological origin with other
cranio-facial structures, but its development and evolution have a particular character, being remarked by
a high degree of biomechanical and kinetic complexity, justifying the symptomatology of temporomandibular disorders10,11.
The temporomandibular disorder is also found in
the literature under the name of “painful myofascial
syndrome” or “occlusal-articular algo-dysfunctional
syndrome”. It is a common disorder showing multiple
symptoms, even disabling in some cases. In terms of
symptoms, the temporomandibular disorder can man-

Figure 10 Distribution of patients according to the test results of the vestibular exam, before and after treatment of TMJD.
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Figure 11 Vestibular score improvement in posturography.

ifest at the level of teeth, muscles or joints. Symptomatology at the dental level occurs through occlusal overload and is manifested by dental mobility or pathological abrasion. Symptomatology from the muscular
level is the one that alarms the patient most because of
the discomfort that varies from mild discomfort to
high intensity pain. Pain can be manifested in the affected muscle area or may radiate to the preauricular,
nasal, orbital, occipital, mastoid, supraclavicular level,
another reason requiring a differential diagnosis.
Painful symptoms are predominantly unilateral, can
be relieved by rest or heat and may often simulate phenomena of maxillary sinusitis or otitis. Moreover, the
association with otic phenomena such as tiredness,
hearing loss, balance disorder is also very important.
Symptomatology at the articular level appears the latest and is manifested when mobilizing the mandible,
especially when masticating sticky or hard foods, unlike muscular pain that can be constantly present.
Regarding the onset of otalgia, tinnitus and vertigo
in temporomandibular joint disorders, there are several hypotheses attempting to explain the etiology of
these symptoms. One of these is based on the possibility
of mechanical transmission of forces from the temporomandibular joint to the middle ear, via the discomalleolar ligament6,12. In their study, Ren and Isberg
show a significant correlation between the unilateral

presence of tinnitus and the movement of the condyle
from the temporomandibular joint12. Another theory
invokes the irritating potential of the mandibular condyle on the auriculotemporal nerve6,13. Frequent mention is also made of the common innervation of the
mandibular muscles and the tensor tympani muscle14,15.
In 1920, Monson reported a case of sudden hearing
loss due to a pathological location of the mandibular
condyle16. Five years later, Decker described a series of
cases of hearing impairment in patients with deep occlusion or posterior localization of the mandibular
condyle in the glenoid fossa13.
In 1933, Goodfriend noted the link between the incidence of tinnitus and the stomatognathic system dysfunction, a theme also approached by Costen in
19341,14. Other authors consider there is an increase in
tinnitus intensity with up to 75% during voluntary
movements of the temporomandibular joint17,18.
Masseter and ear muscles have a common embryological origin, the first pharyngeal arch being mentioned in studies as a factor contributing to this correlation between otological symptoms and TMJ pathology10,11. Muscle involvement in the occurrence of
otic symptomatology in patients with TMJ pathology is
supported by many other studies6,19-21.
Also, edentation, pathological attrition or occlusal
trauma may be factors contributing to a posterior posi-
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tion of the mandibular condyle, causing compression
of the tympanic artery and vein. This mechanism may
lead to hearing loss due to inappropriate irrigation of
the middle ear. Simultaneously, the compression of the
tympanic nerve by the mandibular condyle determines
the contraction of the stapedius muscle of the stapes
through a reflex mechanism transmitted through the
facial nerve. The auriculotemporal nerve is also affected through this compression mechanism, causing
the contraction of the tensor tympani muscle and generating the appearance of tinnitus or hearing loss22-24.
Kamerer and Gray have demonstrated in their studies that the tensor tympani muscle would respond to
external stimuli, such as mastication, swallowing or
movements performed by facial muscles25,26.
The presence of non-otologic symptomatology in
patients with temporomandibular arthritis has also
been demonstrated by Lam et al.; they have demonstrated a presence of tinnitus in these patients comprised between 3.5 and 42%, far greater than the presence of this symptom in the general population27. In
our study, the frequency of tinnitus was 53.45%.
Cooper revealed an important prevalence of vestibular symptoms in patients with temporomandibular
joint disorders – dizziness present in a proportion of
40-70% and vertigo in a proportion of 5 - 40%28.
43.10% of patients included in the present study have
experienced vertigo as the associated symptom of a
TMJ disorder.
Otalgia has been shown to be the most common
otic symptom associated with the temporomandibular
joint disorders. Thus, Kasnisci et al. have demonstrated an incidence of otalgia of 66.7%, Lam et al. of
32%, while Tuz et al. of 57.2%27,29,30. In the study presented in this article, the results correlate with those in
the literature, otalgia representing 74.13% of the
symptoms.
The relationship between otic symptomatology and
the temporomandibular joint disorder is also supported by the fact that the treatment of the latter results in a significant improvement in otic symptoms,
even to their disappearance31-35. This aspect has been
also demonstrated by the present study.
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4. The results of posturography can also be positively influenced by the treatment of the TMJ disorder, resulting in an improved vestibular score.
5. Taking into account the need for complex clinical examination both of the acoustic-vestibular
analyzer and of neighbouring structures for a
correct and implicit diagnosis, for orientation towards an ideal treatment plan, the interdisciplinary collaboration between the ENT physician
and the dentist is essential.
Conflict of interest: The authors have no conflict of
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