
The Effectiveness of Therapeutic 
Sound to Manage Tinnitus: 

Understanding the
Physiological Bases

Steve Benton, Au.D.

VA Medical Center
1670 Clairmont Road
Decatur, GA 30033

steve.benton@va.gov
Ph. 404-329-4655



Definition of Tinnitus

Tinnitusvs. Somatosound

Tinnitus: The perception of sound that 

results exclusivelyfrom activity within the 

nervous system without any corresponding 

mechanical, vibratory activity within the 

cochlea and is not related to external 

stimulation of any kind.

Somatosound: Perception of sound in the 

ears or head thatis related to a vibratory 

component in the cochlea but also is not 

related to external stimulationof any kind.



Definition of Tinnitus

Auditory imagery vs.auditory hallucination

Auditory Imagery: perception of musical tunes or 

of voices without any understandable speech. 

Presumably results from reverberatory 

activity within neural loops high in the 

auditory cortex. Can be considered tinnitus.

Auditory Hallucinations: perception of 

understandable speech (frequently commanding 

completion of specific tasks).  

Presumably results from abnormal stimulation 

of cortical speech areas due to significant 

brain dysfunction. Generally not considered 

tinnitus.   



Discordant Damage / Dysfunction

Inner Hair Cells

Outer Hair Cells

Damage to the organ of hearing, with or without hearing loss



Discordant Damage / Dysfunction

Inner Hair Cells

Outer Hair Cells

Damage to the organ of hearing, with or without hearing loss



Discordantdamageoccurswhen outer hair cells (OHCs)are more damagedthan
their adjacentinnerhair cells(IHCs).

OHCsandIHCsprovideinput to the dorsalcochlearnucleus(DCN).

Discordantdamageresults in imbalancedinput to the DCN, resultingin abnormal
high-frequencyburstsof nerveactivitywithin the DCN.

Theseabnormal high-frequency bursts eventually are perceivedby the auditory
cortexassound: tinnitus.

* Thecochlearnucleiprovidecodinginformation usedby higherbrainstem

regionsto improvesoundsourcelocationandsignal-to-noiseratio.

Discordant Damage / Dysfunction



Why Does Tinnitus
Become a Problem?

30-40 million Americans merely experiencetinnitus.

Only about 1.5 million are severely disturbedby it.



Neurophysiological Model

As sound signals travel from the ear, 

they are processed along the way by 

different areas of the brain. The 

ǘƘǊŜŜ ŀǊŜŀǎ ǘƘŀǘ ǿŜΩǊŜ Ƴƻǎǘ 

interested in are:

мΦ ¢ƘŜ άǎǳōŎƻƴǎŎƛƻǳǎ auditory ŦƛƭǘŜǊέ

2. The limbic system

3. The autonomic nervous system



Subconscious Auditory Filter

Å Predominantly concerned with 
detecting and analyzing auditory 
stimuli

Å Metabolically the most active site in 
the brain 

Å May be considered the central hub or 
interface between the lower auditory 
pathways, the auditory cortex and 
motor systems

Å Anatomical and physiological 
experiments demonstrate that the IC 
is involved in many functional roles in 
the auditory system. . .

Inferior Colliculus


