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Who Are These Patients?



The Nature of 
Severe and 

Profound 
Sensorineural 
Hearing Loss



What has changed in the peripheral auditory system?



Etiologies (incomplete list):

•Congenital
•Viral

•Meningitis
•Ototoxicity

•Sudden or Idiopathic
•Burned-out Meniere's



Physiological Changes

Intact 
cochlea

Damaged 
cochlea

Picture credit: House Ear Institute, Los Angeles



Harrison & Mount (2001)



What else has to go right?

Yost & Nielsen, 1985



Example Audiograms



Variability in 
Performance



What do physiological changes mean 
for the individual patient?



Boothroyd (1993)



Speech Understanding 
in Noise

Souza (2009)

Signal-to-noise ratio 
(S/N) required for 
50% correct 
performance



Lamore, Verweij & Brocaar, (1990)

Speech Understanding 
in Quiet



Boothroyd (1993)



Input (+15 dB S/N)



Input (+15 dB S/N)



Input (+15 dB S/N)



Input (+15 dB S/N) Fast Acting Compression



The Role of 
Multi-channel, 

Nonlinear 
Amplification 



What does it take to get the most 
out of the speech signal?



Amplified Speech must be both:

Audible & Useable



Input (+15 dB S/N) Fast Acting Compression



Speech Guard E



Input (+15 dB S/N) Fast Acting Speech Guard



Input (+15 dB S/N) Fast Acting Speech Guard



Pascoe, 1988





The Role of 
Frequency 

Lowering



Who, When and How?



It’s all about dead zones, right?



Amplified Speech must be both:

Audible & Useable



Frequency Lowering Technologies

Compression Transposition

Low 
frequency

High 
frequency

CompositionTranslation

Adaptive

Frequency Lowering 



Frequency Composition





But if Dr. Simpson’s office calls when I am gone,     go ahead and put them through to my voicemail

4000 Hz.



In nineteen thirty six          Hans Christian Andersen published the Little Mermaid

Speech Rescue On vs Off





Who, When and How?



Transitioning 
to New 

Instruments



Why can this be difficult?







Bi-Modal 
Fittings



What is the role of the hearing aid?
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Final 
Thoughts



• Damage is More Complex

• Poor Perceptual Abilities

• Speech is a complex signal

• Variability

• Signal Processing Must Match the Needs of this 

Unique User Group and the Individual

• Experience / Opinions Matter

• Transitioning

• HA as a Secondary Device

• Bimodal Guidance

49

Summary



What does it take to get the most 
out of a patient’s hearing?
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