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Frequency-specific electrical cochlear responses using concha and canal electrodes – An important tool in diagnosing cochlear diseases
Dr. Ming Zhang, LSUHSC, USA
Abstract (300 word limit)
Statement of the Problem: Cochlear diseases are most common in an ENT clinic because over 90% of the hearing loss patients have cochlear diseases. So, a tool to diagnose the cochlear diseases becomes important to an ENT physician because correct diagnosis secures a successful treatment. In diagnosing the cochlear disorders, otoacoustic emissions (OAEs) play important role. 

Responses to 500 Hz is important, which is in pure tome average, audiogram, turning forks, and toneburst neural responses. Can OAEs assess cochlear 500 Hz function easily? No (because of loud acoustic noise at 500 Hz), but electrical response may.

Of OAEs, the best one to assess frequency-specific responses is distortion product OAEs (DPOAEs). Can DPOAE assess one frequency only? No (because DPOAE involves three frequencies), but electrical responses may.

Can OAE threshold be typically better than 50 dB? Usually not (because of two way attenuations from canal to cochlea and back to canal), but electrical response threshold may.
Can OAEs be recorded with canal diseases easily? No (because canal diseases may disallow insertion of OAE plug), but electrical responses using concha electrode may.

Methodology & Theoretical Orientation: Cochlear electrical responses to 500 Hz [e.g., cochlear microphonic (CM)] are not acoustic signal, so not affected by acoustic noise at 500 Hz. 

Unlike DPOAEs, toneburst CMs do not involve three frequencies but use tonebuests centered at one frequency. 

CM threshold should be better than 50 dB. Unlike OAEs via two ways, CMs only is affected by one way transmission to the cochlea. 

CMs can be recorded by using supra-aural phone with concha electrodes when the canal has lesions.

The CMs was recorded with sound delivered to the canal, electrode attached to the canal skin or concha skin, and a computer to generate stimulating sound and amplify response signal from electrodes.

Findings: Cochlear electrical responses to 500 Hz [e.g., cochlear microphonic (CM)] were successfully recorded (Fig 1). The CMs to toneburst centered at one frequency were successfully recorded. The CM threshold better than 50 dB was measured. CMs was recorded by using a supra-aural phone with concha (not canal) electrodes.

Conclusion & Significance: Frequency-specific electrical cochlear responses using concha and canal electrodes can be an important tool in diagnosing cochlear diseases.

Image
[image: image1.emf]
Figure 1. Cochlear microphonic (CM) waveforms. CM (Tube Open): A sinusoidal waveform, which was recorded at the ear canal in response to a 14-ms 500-Hz toneburst at an intensity of 80 dB nHL. A latency existed after onset of electrical and acoustic stimulation (On). After the latency, the CM waveform appeared (On) and mimicked the waveform of a sinusoidal toneburst stimulus, i.e., at different time point. Bottom trace (Tube Clamped): A flat trace, which was recorded with the sound delivery tube clamped. No sinusoidal waveform was recorded. Relative time course and delay (equivalent to latency) can be observed by the appearance of wave 5 as labeled.
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