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How best can | draw your interest to an important topic? Perhaps by saying that | am “ frustrated,
fed up, and completely saddened” by the lack of attention toit in clinical audiology. Thetopicis
the cochlear mechanism that is singularly responsible for low threshold hearing and sound

frequency analysis, and thus key to normal hearing. | refer, of course, to the cochlear amplifier."”

To remind you, this cochlear amplifier is an outer haircell mechanism that boosts up sound-driven
mechanical movements within the organ of Corti and thus provides our exquisite sensitivity to low-
level sounds. It also performs a frequency analysis and improves signal-to-noise ratio of signals
detected by the inner haircells, and converted into a neural array of activity that the auditory brain
can perceive and interpret.

v

Why is sound
amplification so
important?
]
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For decades, hundreds (perhaps thousands) of researchers, including this author, have been
studying and describing various aspects of the cochlear amplifier. Scientists have probed the active
haircell mechanisms that can both detect and cause movement of the organ of Corti. Engineers
have measured and modeled cochlear micro-mechanics. Physiologists have done controlled
experiments to see the result of cochlear amplifier disruption. Genetics researchers have studied
subjects with gene mutations that affect the cochlear amplifier. We have had ailmost a century of
psychoacoustic research into auditory frequency analysis measures performed by the cochlear
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amplifier. Behavioural tests have been developed, including critical bandwidth measurement and
psychophysical tuning curves. Objective electrophysiological measures have been proposed,

including cochlear action potential tone on tone suppression curves.*®

For some years, | have been writing in Canadian Audiologist about ideas and basic discoveries
trandlating (or not) from the lab to clinics. On numerous occasions | have discussed various aspects
of the all-important cochlear amplifier. From aclinical perspective, the cochlear amplifier isthe
key element of the inner ear function. Unfortunately, it is also a mechanism that is vulnerable to a
wide range of insults, and when damaged, causes various types of hearing dysfunction. Almost all
types of sensorineural hearing loss involve partial or total degradation of the cochlear amplifier,
with just a few notable exceptions such as mild auditory neuropathy (SD), and inner haircell
synaptopathy (hidden hearing l0ss).
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In my last column in Canadian Audiologist | wrote about the “audiogram fine structure”. |
emphasized that thistest can reveal information about the cochlear amplifier. | also noted that
another useful test, otoacoustic emissions, also probes the function of the cochlear amplifier. So, in
addition to the behavioural and electrophysiological tests mentioned above, OAESs or audiogram
fine structure can probe the integrity of the cochlear amplifier.

Why then are such tests not used clinically in audiology? Why is the most important mechanism of
hearing ignored in clinical testing? | cannot understand; it is almost willful neglect!

If anyone isin disagreement with this opinion | urge you to respond. My email addressis

rvh@sickkids.ca. | would like to assemble your comments and report on them in my next column
(assuming that | have not been dismissed by our editor in chief for heresy).
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