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a b s t r a c t 

A 75-year-old patient complained of mastication-induced clicking tinnitus on the left side, 

and otoendoscopic examination revealed that the left tympanic membraneTM was out- 

wardly bulged by clenching her teeth. Temporal bone computed tomography demonstrated 

that the posteromedial bony wall of the glenoid was partially dehiscent, allowing herniation 

of soft tissue contents of temporomandibular joint into the middle ear. Increased middle ear 

pressure due to soft tissue herniation can induce left tympanic membrane bulging and ac- 

companying clicking tinnitus. Herniation of temporomandibular joint soft tissue into the 

middle ear should be considered as a differential diagnosis when clicking tinnitus is evoked 

by mastication. 

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

A

C

 

 

 

 

 

 

Introduction 

Foramen tympanicum (FT), or foramen of Huschke results
from a defect in normal ossification of the tympanic portion
of the temporal bone, and serves as a communication route
between the external auditory canal (EAC) and infratemporal
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the temporomandibular joint (TMJ) tissue into the EAC, caus-
ing symptoms including tinnitus, conductive hearing loss and
otalgia [1–13] . 

The posterior wall of the glenoid fossa, where the TMJ is
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Fig. 1 – Otoendoscopic findings of the left tympanic membrane (TM) at rest (A) and during jaw-clenching (B). Note that the 
appearance of cone of light (black arrow) is different between them due to bulging of the TM during jaw-clenching 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

terior wall of the middle ear more medially. Thus, herniation
of TMJ soft tissue into the middle ear may occur if persistent
FT is located more medially. In this article, we present a case
with mastication-induced clicking tinnitus whose tympanic
membrane (TM) bulges out by clenching her teeth. 

Case report 

A 75-year-old woman was referred to our clinic with the com-
plaint of mastication-induced tinnitus on the left side. The
patient reported that she experienced a clicking sound when
clenching her teeth, especially during mastication over the
past 3 months. She did not complain of other ear symp-
toms such as hearing loss, otalgia, aural fullness, and otor-
rhea. She denied previous history of other auditory disorder,
brain or ear trauma, or otologic surgery. Otoendoscopic exam-
ination showed a normal TM and EAC, but revealed that the
left TM was outwardly bulged when she clenched her teeth
( Fig. 1 ; Supplemental video 1) although the right TM showed
no change (Supplemental video 2). Temporal bone computed
tomography revealed that the posteromedial wall of the left
Fig. 2 – Temporal bone computed tomography reveals well-defin
mesotympanum at the entrance to the Eustachian tube (white ar
(Color version of figure is available online.) 
glenoid was dehiscent with a 3-mm sized bony defect in the
region of the anterior mesotympanum at the entrance to the
Eustachian tube ( Fig. 2 ), through which, we suspect, retrodis-
cal TMJ soft tissue protruded during tightening her jaw, caus-
ing outward bulging of the TM. The patient did not opt for
surgery because she felt that the discomfort was minimal and
tolerable. Instead, we decided on conservative management,
including muscle relaxants and avoidance of chewing on the
left side. After conservative management, she revisited our
clinic and reported that her symptoms were much relieved
even though outward bulging of the left TM was still observed
when tightening her jaw (Supplemental vide 3). 

Discussion 

The FT is formed during a membranous ossification process
of the temporal bone, and is normally open at birth. The FT
becomes smaller from birth as the tympanic plate grows with
time, and finally closes by the age of 5 years in general. Persis-
tent FT occasionally occurs due to failure of ossification pro-
cess which may be influenced by the mechanical interaction
ed small bony defect in the region of the left anterior 
row). No bony defect is noted in the right side (red arrow). 
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between the mandible and the tympanic bone [1] . A radiolog-
ical study demonstrated that the incidence of persistent FT
was estimated between 4.5% and 17.9% [4 ,14] , and the average
size of the foramen was 2.7 mm and 3.0 mm in the coronal and
sagittal planes, respectively [5] . Although persistent FT is usu-
ally asymptomatic, necessitating no further treatment, surgi-
cal closure of bony defect may be required in symptomatic
cases [3 ,7 ,8 ,15] . Spontaneous TMJ herniation as a complica-
tion of persistent FT has been reported only about 30 cases in
the English literature [2–5 ,7–15] , and the “herniation” occurred
into the EAC in all of the cases. 

Weissman et al reported 2 patients with dehiscence of the
TMJ where TMJ soft tissues are herniated posteromedially, ob-
structing the middle ear entrance of the Eustachian tube [6] .
The “herniation” interfered the middle ear drainage through
the Eustachian tube, and caused an acute middle ear and
mastoid effusion in both patients. In our patient, no evidence
for middle ear effusion was noted, and no evidence for prior
trauma in the TMJ or congenital deformity of the mandibu-
lar condyle was demonstrated on temporal bone computed
tomography. This is, to the authors’ knowledge, the first de-
scription of mastication-induced tinnitus which was caused
by spontaneous herniation of the TMJ tissue into the middle
ear. The finding, that the TM was bulged outwardly by tighten-
ing the patient’s jaw, can be explained by the increased mid-
dle ear pressure due to soft tissue herniation into the middle
ear. Moriyama et al suggested that mastication-associated re-
peated trauma on the bony defect causes softening of the in-
tervening tissues and enlarging the defect size, making TMJ
soft tissue herniated more easily [2] . This may explain why
patients with persistent FT, as our patient, usually experience
symptoms late in the adulthood. 

In conclusion, spontaneous herniation of TMJ tissue into
the middle ear through a persistent FT is an extremely rare
condition, with mastication-induced tinnitus being one of
the possible symptoms. In this condition, outward bulging
of the TM accompanied by clicking tinnitus can be observed
by clenching the patient’s teeth. When symptoms are mini-
mal and patients do not want surgical treatment, conserva-
tive management such as avoidance of chewing foods on the
affected side can be a good alternative. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2019.10.032 .
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