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Tinnitus Treatment with Acoustic and Electric Stimulation

Fan-Gang Zeng
University of California Irvine
fzeng@uci.edu

* Using sounds to treat tinnitus
(“no sound is no good”)

* Differentiate between tinnitus
suppression and masking

* Differentiate the three forms
of electric stimulation: non-,
mini-invasive and invasive

Learning Objectives

After this course learners will be able to:

* Explain the difference between acoustic and
electric stimulation in tinnitus treatment.

* Explain the difference between tinnitus
suppression and masking.

* Explain the difference between the three

forms of electric stimulation: non-, mini-
invasive and invasive.

12/14/2016



“Michael’s story”

»  Audiological info:
e 46-years-old male;
e unilateral sudden hearing loss (right ear) in 2004
. normal hearing in the left ear
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e attacks can occur and develop into migraine  w | —
. matched to the following sounds: i i
1. 4000Hzat73dB
2. 4000-8000 Hz 90 dB
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High rate stimulation: Adaptation but no suppression
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Low rate stimulation: No adaptation but suppression
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Loudness estimates
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Acoustic stimulation
Stimuli : ’iun\\\muum[uuuwfmllmmllluuu
- Five types: - JOTTIN,
1. Pure tones 1 9 T
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Modulated high-frequency tones are 4 times
more likely than white noise to suppress tinnitus
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Those without hyperacusis
500Hz 4000 & 8000 Hz
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Why does electric stimulation work?
* Reduced input or detached nerve fibers
* Cortical amplifier
+ Hidden hearing loss sﬁ'ﬂn",}\ﬂ
/Mur )“
CoW |
Sounds won't '
activate detached
neurons but
electric
stimulation will
14 Kujawa and Liberman (2009) J Neurosci. 11;29(45):14077-85.
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How to make it work better and safer?

Most tinnitus sufferers have little or no hearing loss

Do you want an invasive and expensive

cochlear implant that will likely destroy
your hearing?

N 0, So we develop treatments that will

suppress tinnitus while preserving hearing?

15
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How to stimulate the detached auditory nerve fibers?

Non-invasive ES:
Transcranial, ear
canal or eardrum

Mini-invasive

ES: Promontory
or round window

Invasive ES:
Cl, ABI or DBS

Zeng Dijalilian Lin (2015) Curr Opin Otolaryngol Head Neck Surg
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Noninvasive electric stimulation and side effects

562 observations by 6 subjects
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Minimally invasive electric stimulation

A. Custom-made electric stimulation setup. B. Custom-made head-mounted electrode holder
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C. Umbo (asterisk) and myringotomy (arrow).

Minimally invasive electric stimulation

D. Round window stimulation (bended electrode)
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Clinical
management
strategies
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