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Background and Objectives Cochlear microphonic (CM) is an electrical potential generat-
ed by outer hair cells in response to acoustic stimulation. The aim of this study is to evaluate the
significance of CM in neonatal hearing loss.

Subjects and Method From April 2013 to April 2014, 64 neonates hospitalized in neonatal
intensive care unit were enrolled. Subjects underwent transient evoked otoacoustic emission
(TEOAE), auditory brain stem response (ABR) and CM. We analyzed the results of hearing
tests and the correlation between CM and the other test modalities.

Recei Results Ninety two ears showed normal ABR waves whereas the other 36 ears had abnor-
eceived  September 19, 2014 .

Revised  December 12. 2014 mal ABR. There were two neonates who were suspected of auditory neuropathy because of
Accepted  December 25, 2014 the presence of TEOAE and CM. Among 14 ears who showed abnormal OAE results, 12 ears
Address for correspondence (86%) were identified as having CM. The amplitudes of CMs were correlated with the repro-
Seung Hwan Lee, MD ducibility of TEOAE (p<0.005). Between the ears with positive TEOAE and others with neg-
Department of Otorhinolaryngology-  ative TEOAE, the amplitudes of CMs were significantly different (»<0.005).

Head and Neck Surgery, Conclusion Many ears were identified with the presence of CM without TEOAE response
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because of the the vulnerability of OAE from middle ear status and environment. We suppose
that CM might provide information on outer hair cell function to complement the OAE in neo-
natal hearing test. Korean J Otorhinolaryngol-Head Neck Surg 2015;58(6):389-94
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Fig. 1. Cochlear microphonics in 90 dB nHL.
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Table 1. Disease entities of neonates who undergone hearing test

Cochlear Microphonic in Newborn Hearing Test | Kwak MK, et al.

Causes of NICU care

No. of patients (n=64)

Percentage (%)

Respiratory distress syndrome 25 39.1
Neonatal jaundice 24 37.5
Prematurity 20 31.3
Transient tachypnea of newborn 18 28.1
Low birth weight infant 5 7.8
Congenital heart disease 4 6.3
Sepsis 4 6.3
Others 8 12.5
NICU: neonatal intensive care unit
Table 2. Classification of neonates according to the result of hearing test
OAE (+) (n=114) OAE (=) (n=14)
CM (+) CM (-) CM (+) CM (=)
Normal ABR threshold (n=92) 86 0 5 1
Increased ABR threshold (n=33) 25 1 6 1
No ABR wave (n=3) 2 0 1 0

OAE: otoacoustic emission, CM: cochlear microphonic, ABR: auditory brainstem response
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Test summary

Total OAE response=27.6 dB SPL Total noise=14.7 dB SPL
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Fig. 2. Example of OAE test (A) and cochlear microphonic (B) of
patient suspicious for auditory neuropathy. OAE: otoacoustic emis-
sion.

Table 4. Comparison of amplitude of CMs according to OAE test
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Table 3. Correlations between amplitude of cochlear microphon-
ics and reproducibility in TEOAE

Correlations r* p-value
CM (rarefaction) versus Reproducibility 0.344  <0.001
CM (condensation) versus Reproducibility  0.369  <0.001

«Pearson’s correlation test. TEOAE: transient evoked otoacous-
fic emission, CM: cochlear microphonic

Reproducibility (>50) Reproducibility (<50) p-value
CM amplitude (rarefaction) 0.68+0.25 0.40+0.20 <0.001
CM amplitude (condensation) 0.67+£0.25 0.33+0.23 <0.001
CM: cochlear microphonic, OAE: otoacoustic emission
Table 5. Comparison of amplitude of CMs according to auditory brainstem response threshold

Normal ABR threshold (n=92) Abnormal ABR threshold (n=36) p-value

CM amplitude (rarefaction) 0.65+0.25 0.66+0.27 0.86
CM amplitude (condensation) 0.64+0.26 0.64+0.31 0.99

CM: cochlear microphonic, ABR: auditory brainstem response
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