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Case Report
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This report presents the case of a patient with forceful eyelid closure syndrome (FECS) who did not have an otologic history of facial paresis. The
patient was an 11-year-old girl. She complained of a click noise in the left ear simultaneous with eyelid closure and was referred to our depart-
ment. A microphone in the external auditory canal captured a click noise simultaneously with eye blinking. Impedance audiometry of the left ear
showed a slight compliance reduction simultaneously with eye blinking, whereas a pure-tone audiogram, tympanogram, computed tomography
(CT), magnetic resonance imaging (MRI), and movement of the palate and pharynx were normal. Her previous otologic history was unremarkable
and did not include facial paresis. She was diagnosed with FECS due to contraction of the tensor tympanic muscle.

Treatment with an anticonvulsant for 2 months showed no effects on her tinnitus and she was bothered by her drowsiness and dizziness.

Behavioral therapy (BT) was started, and the tinnitus was remarkably reduced in 7 months. BT for patients with muscular tinnitus, including FECS,
may be a preferred choice rather than surgical procedure and medication including an anticonvulsant and muscle relaxant.
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INTRODUCTION

Tinnitus is classified into 2 major groups. One originates from the sensorineural auditory system, and the other from paraauditory
structures such as myogenic or vascular sources, or the middle ear muscles." The tensor tympani muscle, one of the middle ear
muscles, may cause objective tinnitus.? Objective tinnitus due to dysfunction of the middle ear muscle is very rare, whereas senso-
rineural tinnitus is common.>”’

Forceful eyelid closure syndrome (FECS), which represents objective tinnitus, has been reported in the Proceedings of the Second
International Tinnitus Seminar in 1983."° The symptoms of FECS include a muscular tinnitus related to forced eyelid closure.* FECS
is very rare and has been reported to be usually seen in pediatric patients.* Although there are several previous reports concerning
FECS, there are very few descriptions concerning behavioral therapy (BT) for FECS to date. A patient who experienced muscular tin-
nitus of FECS was treated with BT in the current report, and an effective favorable outcome was obtained. Details of clinical history,
examination, and treatment of the current case are presented herein.

CASE PRESENTATION
An 11-year-old girl visited an ENT clinic complaining of a click noise in the left ear, which occurred only when she blinked. She could
not concentrate on studying due to the noise, and was referred to our department. On examination, it was found that the auricles
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Figure 1. Acoustic waveform of a click noise in the current case, captured by a microphone in the left external auditory canal. The waveform showed 3 spiking

shapes in 1 eyelid closure in 26 ms.

and external auditory canals were normal bilaterally. The movement
of the palate and pharynx was normal. Although the right tympanic
membrane was normal, the left tympanic membrane was remark-
ably retracted simultaneously with eyelid closure. Computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) of the middle and
inner ear were unremarkable. A pure-tone audiogram was bilaterally
normal. A tympanogram was bilaterally A-type. Impedance audiom-
etry of the left ear showed a slight reduction in compliance, simul-
taneously with eye blinking. As shown in Figure 1, a microphone in
the left external auditory canal simultaneously captured a click noise
with eye blinking and retraction of the tympanic membrane. A fre-
quency spectrum showed that the peaks of the frequencies were
observed around 1 and 3 kHz (Figure 2). Her previous otologic his-
tory was unremarkable and did not include facial paresis. She was
stressed due to her studies. She was diagnosed with objective tinni-
tus due to FECS, and the plausible cause was thought to be the tensor
tympanic muscle rather than the stapedius muscle, because retrac-
tion of the tympanic membrane was remarkable compared to the
slight reduction in compliance in impedance audiometry. She was
prescribed an anticonvulsant for 2 months, which had no effect on
her tinnitus, and she was bothered by drowsiness and dizziness. She
stopped the medication and started BT. BT was provided as shown
in Figure 3. It was postulated that when a signal of eye blinking or
eyelid closure was sent through the facial nerve, an abnormal cross-
talk of the signal between the facial and trigeminal nerves induced
contraction of the tensor tympanic muscle. This was hypothesized to
generate muscular tinnitus, which induces more stress and anxiety,
and reduces concentration. BT was provided with an aim to relieve
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Figure 2. Frequency spectrum of a click noise in the current case, captured by
a microphone in the left external auditory canal. The peaks of the frequencies
were observed around 1 and 3 kHz (arrowheads).

her from overconcentration and stress on tinnitus, reassure her to
lessen her stress and anxiety against tinnitus, and achieve avoidance
of voluntary eye closure (Figure 3).

One month after BT initiation, the tinnitus became was remarkably
decreased when blinking but showed no changes when the eye-
lids were strongly closed. The Visual Analog Scale (VAS) score was
reduced from 74 to 22. Six months after BT initiation, the tinnitus had
almost disappeared, and the microphone in the left ear could not
capture the noise. The BT and observation were then ended. The final
VAS score was 10.

DISCUSSION

Forceful eyelid closure syndrome (FECS)

FECS is very rare, and only a few cases have been reported since
1983.° In previous reports, more than half of the affected patients
were under 20 years old,*® and approximately two-thirds were
female.® In some patients with synkinesis after facial paresis, sta-
pedial muscle contraction due to facial spasm has been known to
induce muscular tinnitus."'® However, no FECS patients with a his-
tory of facial paresis have been reported,’*”° and no history of facial
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Figure 3. Estimated tinnitus-worsening mechanism and BT in the current
case. The points of tinnitus-worsening mechanisms are (A) Overconcentration
on muscular tinnitus, (B) Stress and anxiety against tinnitus, and (C)
Habituation of voluntary eyelid closure. The points of BT are (1) Prevention of
overconcentration on tinnitus, (2) Reassurance to lessen her stress and anxiety
against tinnitus, and (3) Avoidance or reduction of voluntary eye closure.
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paresis was included in the current case. FECS has been hypothesized
to be due to an abnormal crosstalk between the facial nerve and tri-
geminal nerve.**? The tensor tympanic and/or stapedius muscles are
involved in objective tinnitus in the FECS.2*° Palatal myoclonus may
also induce objective tinnitus,"® and Kaffenberger et al.? reported
that the involvement of the tensor veli palatini muscle was hypoth-
esized in a patient diagnosed with FECS. The tensor tympani and ten-
sor veli palatini muscles are innervated by the mandibular branch of
the trigeminal nerve, and the orbicularis oculi and stapedius muscle
by the facial nerve.>*°

Some children with FECS have been reported to have stress factors
that might cause FECS,* and the current case also involved stress.
Such stress factors might influence young neural plasticity, and force-
ful eyelid closure was suggested to induce an abnormal crosstalk
between the facial nerve and the trigeminal nerve.* Consequently,
objective tinnitus might occur simultaneously with eyelid closure.

Treatment for FECS

Medications such as muscle relaxants and/or anticonvulsants have
often been used to treat FECS.® Although these medicines have been
effective in some patients with FECS in previous reports,* an anti-
convulsant showed no effect in the current case. An anticonvulsant
sometimes induces side effects such as drowsiness and dizziness,
which were also observed in the current case.

Lee et al.*introduced BT to treat FECS, and demonstrated its efficacy.
The mechanism by which the tinnitus worsens, and the strategy to
solve this problem using BT, have been carefully considered in the
current case (Figure 3), and we intervened in voluntary eyelid clo-
sure and overconcentration on tinnitus and told her to refrain from
tinnitus-worsening behaviors. These interventions using BT were
suggested to avoid the behaviors and consequently reduce objec-
tive tinnitus in the current case, without side effects. Together with
the previous report published by Lee et al.* BT is suggested to be
an effective treatment, especially for young patients with FECS, and
should be the first line of treatment followed by medications such as
muscle relaxants and anticonvulsants.

Kaffenberger et al’ reported that intra-palatal botulinum toxin
injection was effective for a patient with FECS. In the case, the
tensor veli palatini muscle was thought to be involved in objective
tinnitus.? Watanabe et al.’® reported that resection of the middle ear
tendon was effective in patients with tinnitus due to the stapedial
muscle, forthose who were resistant to medication. Lee etal.*included
surgical resection in their treatment algorithm for FECS. As indicated
in previous studies,'* middle ear tendon resection is preferable as the
final treatment option for patients who do not respond to conserva-
tive treatments such as medication and BT.

CONCLUSION
A patient with FECS without an otologic history of facial paresis has
been presented herein. Tinnitus has been remarkably reduced by BT,

which aims to prevent tinnitus-worsening behaviors. Although medi-
cations including an anticonvulsant and/or surgical resection of the
middle ear muscle are often prescribed to treat patients with muscu-
lar tinnitus including FECS, BT may be a preferred treatment rather
than the others, with less side effects and lower invasion.
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