
Degraded neural representation

Cochlear Analysis Filters

Coding of Speech Signal in Cochlea with OHC degeneration



poor neural representation because of
reduction in channel capacity

Coding of speech signals with (sub-total) IHC degeneration
(as in auditory neuropathy)
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When inner hair cells are damaged, spiral ganglion cells degenerate

Inner haircell loss causes 
spiral ganglion cell degeneration 
AND degenerative change
in second and third order 
central auditory neurons





THIS IS, OF COURSE, A MAJOR ISSUE IN COCHLEAR IMPLANTATION

From studies by Dr. H. Spoendlin
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connexin
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Progressive loss has many causes, some of which start at the level 
scala media and stria vascularis, e.g. connexin (and many other) gene 
mutations, enlarged vestibular aqueduct, CMV infection, strial 
presbycusis (strial?)
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Cascading progression of cochlear degeneration
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Take home message #2

Many ototoxic insults can cause haircell degeneration. 

The pattern of haircell damage can take many forms depending on 
etiology.

For some ototoxic agents the initial damage is to OHC, for others IHC 
degeneration, for some causes both.

Functional deficits depend on type and pattern of haircell loss.

Perhaps we could define some distinct sub-classes: 

“outer haircell SNHL”;  “inner haircell SNHL” 

“inner haircell synaptopathy” (Liberman and Kujawa)



Towards an improved classification of SNHL
We have studied the pathogenesis of sensorineural hearing loss
In a range of animal models. Some of my own work presented today.

SNHL has many different causes, many sites, patterns and sequences 
of cochlear damage, resulting in many forms of hearing dysfunction

Sensorineural hearing loss is a SPECTUM DISORDER!

We need to pay more attention to etiology, and from there understand 
the pattern or sequence of cochlear damage. Then we can consider 
the very DIFFERENT functional consequences of each lesion type.

OVERALL THESIS:  

If we pay more attention to etiology we can distinguish classes or 
types of SNHL. This in turn will narrow our focus on treatment and 
rehabilitation strategy and provide more accurate prognosis.



Classification of children with cochlear implants 
at the Hospital for Sick Children, Toronto



A Comprehensive Study on the Etiology of Patients Receiving
Cochlear Implantation With Special Emphasis on Genetic Epidemiology

Maiko Miyagawa, Shin-Ya Nishio, and Shin-Ichi Usami (Matsumoto Japan)
Otol Neurotol. 2016 Feb;37(2):e126-34. 
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