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▪ 120 dB   →  Imax = 1,000,000,000,000 · Imin

HT fibres (LSRs) play an important
role in speech perception in noise
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Noise damaged HT fibers

▪ Anaesthetized mice

▪ 8-16 kHz noise

▪ 2 h, 100 dB SPL



And how were hair cells affected?

Noise did not damage outer hair cells



Noise-exposure “disconnects” 
hair cell synaptic ribbons from

cochlear nerve terminals





Noise exposure affects HT-ANF



Synapsis deafferentiation leads to ANF dead



Animal model of Hidden Hearing Loss
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Quiz

▪ What neurons participate mostly in understanding speech in noise?

o High-Threshold / Low-Spontaneous Rate Auditory Nerve Fibers

▪ Who were the authors of a very relevant study that has influenced HHL research?

o Sharon Kujawa & Charles Liberman

▪ In what year?

o 2009

▪ According to this study, what happened to thresholds after noise exposure?

o They recovered

▪ Does this mean that noise exposure is harmless?

o No, it affects HT-ANF

▪ What is the consequence of losing HT-ANF?

o Worse temporal processing of sounds, thus worse speech perception in noise
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▪ Why is it important?
✓ Audiologists

✓ Society

✓ Industry

▪ What are the main indicators?
✓ Auditory Brainstem Responses (ABR)

✓ Envelope Following Responses (EFR)

▪ What are the obstacles?
✓ Intersubject variability

✓ Lack of validation



Auditory Brainstem Responses (ABR) – Hypotheses

Central gain activation as 
indicator of cochlear neuropathy



FFT

Envelope Following Responses (EFR) – Test 
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F0 = 90 Hz

F1 = 2*F0



Hypothesis



























Summary

✓ Diagnosing HHL in humans is a hot topic
✓ Large variability of results

✓ There are some evidences of HHL in humans

✓ Diagnosing HHL is not easy
▪ Animal models may differ from humans
▪ Non-invasive methods are subject to many confounding variables
▪ Lack of validation

✓ Future
▪ Results replication
▪ Explore new diagnosis methods
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