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Between one and three of every 1,000 neonates have sensorineural hearing loss (SNHL). It is
of utmost importance to minimize the duration of auditory deprivation between the onset of
bilateral deafness and intervention using hearing devices such as hearing aids and cochlear
implants for achieving the best speech percpetion ability. To fit amplification accurately for
children with SNHL, hearing thresholds for frequencies in the range of human communica-
tion should be evaluated. However, infants and young children are difficult to test using con-
ventional behavioral tests, and hearing thresholds of them can be predicted using auditory
brainstem response (ABR) and auditory steady-state response (ASSR). ABR is best evoked
by applying a click stimulus, which allows an estimate over a broad range of high frequen-
cies. ABR elicited by tone burst stimulus provides frequency-specific audiometric informa-
tion. However, it can be difficult to record and observe at near-threshold levels, especially at
lower frequencies. ABR thresholds for click and tone burst stimuli are highly correlated
with behavioral thresholds, and often give an idea of the shape of an audiogram. ASSR is an
auditory evoked potential, elicited with modulated tones. It provides frequency-specific
hearing thresholds across the audiometric frequencies, which are well correlated with behav-
ioral thresholds. However, the accuracy of threshold prediction decreases directly with the
decrease of degree of hearing loss, and hearing thresholds cannot be predicted for auditory
neuropathy. ASSR is most useful for estimating auditory thresholds for patients with no evi-
dence of auditory neuropathy by the click ABR and OAEs, and who have an ABR only at high
intensities or no ABR at a maximum stimulus level. Even if hearing thresholds are predicted
through ABR and ASSR, behavioral testing including behavioral observation audiometry,
visual reinforcement audiometry, or play audiometry should be employed repeatedly to veri-
fy the predicted thresholds, becasue the thresholds of ABR and ASSR are not true measure
of hearing acuity but just responses generated at the brainstem.
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Fig. 1. The test results from a male subject with sensorineural hearing loss. Auditory brainstem response (ABR) for 1 kHz tone-pip and
click obtained at 1 year 11 months of age, auditory steady-state response (ASSR) at 2 years 3 months of age, and pure tone audiometry
(PTA) at 7 years 6 months of age show good agreement among the thresholds of three tests.
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Fig. 2. Auditory brainstem response elicited using click from a
6-month-old female. The waves |, I, and V are apparent and the
threshold is judged to be 10 dB nHL. The latency of each wave is
decreased and the amplitude of that is increased according to the
increase of stimulus intensity.
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Fig. 3. Tone-pip auditory brainstem response waveforms from a female subject with normal hearing. The waveforms are ambiguous in
the response evoked by low frequency tone-pip stimuli, especially 250 Hz. Asterisks indicates the thresholds at each stimuli.
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tient’s response is either phase-lock-
ed (phase coherent) or random (non-
phase coherent) with the stimulus.
Phase locked response (A). Random
result (B).
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Fig. 6. Comparison of pure tone thre-
sholds with the thresholds of audi-
tory brainstem response (ABR) and
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(ASSR) in two subjects with normal
hearing acuity. Estimated thresholds
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olds based on ASSR thresholds. A 20-
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ment among thresholds of three
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male, pure tone thresholds are in good
agreement with ABR thresholds.
However, ASSR thresholds and es-
timated thresholds are much higher
than pure tone thresholds (B).
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Fig. 7. The test results from a male subjects with profound sensorineural hearing loss. Auditory brainstem response (ABR) obtained at
5 months of age showed no response at maximum intensity stimuli for both ears. However, auditory steady-state response (ASSR) ob-
tained at 1 year 4 months of age demonstrated thresholds at about 115 dB HL for left ear and 100 dB HL for right ear. He received co-
chlear implantation for left ear at the age of 1 year 6 months. Pure tone audiometry (PTA) obtained at 3 year 6 months of age showed
good agreement between ASSR thresholds and pure tone thresholds.
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Fig. 8. The tests results from a 7-months-old male subject with auditory neuropathy. Auditory brainstem response (ABR) showed no re-
sponse at maximum intensity click stimuli. However, auditory steady-state response (ASSR) could be recorded at the stimuli of 70-100
dB HL. He received cochlear implantation for right ear at the age of 2 years 9 months. Pure tone audiomety (PTA) showed no agree-
ment between ASSR thresholds and pure tone thresholds of left ear.
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