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Evoked response audiometry is an electrophysiologic test in which the electrical potentials of
neural impulses from the auditory system (including the cochlea, the auditory nerve, and
auditory regions of the brain) in response to acoustic stimulation. When sounds are presented
to a person with some type of acoustic transducer, such as an earphone, activity from the ear
and brain evoked by the sounds is picked up by electrodes placed on the scalp and near the
ears. Evoked response audiometry is commonly used for hearing tests of young or uncooper-
ative patients, for diagnosis of inner ear disorders such as Meniere’s disease, for detection of
tumors or other pathologies of the auditory central nervous system, and for intraoperative mo-
nitoring of the auditory nerve or brainstem. Evoked response audiometry includes electroco-
chleography, auditory brainstem response, auditory steady—state response, auditory middle—
latency response, auditory late response, P300 response, and mismatch negativity response.
The order of the presentation is related to the latency and anatomic origin of the response,
from the cochlea to the cerebral cortex. For each major type of evoked response audiometry,
this paper will provide a general description, historical overview, clinical applications and
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Evoked Response Audiometry
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Table 1. Classification of auditory evoked potentials®

Early latency components
1. Electrocochleography (ECoG)
2. Auditory brainstem response (ABR)
Middle latency components
1. Auditory middle latency respnose (AMLR)
2. 40 Hz response
Long latency components
1. Auditory late latency response (ALR)
2. P300 response
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Transducer
Earphones
Bone oscillator
A

Stimulus factors Evoked response system
Intensity Stimulus generation
l A A A Rate < A/D conversion
Subject factors Polarity Signal averager
Age Duration Special software
Gender A
Hearing loss
Body temperature
State of arousal
Drugs
Electrode box Filters
Preamplifier Ampilifier
1 v
Fig. 1. Schematic diagram of instru-
mentation used in recording audi-
tory evoked responses (AERs) and +— oms 25 puV
selected factors influencing AER me-
asurement.”
Table 2. Comparison among ERA®
ECoG ABR AMLR 40 Hz ERP ALR
Safety/Reproducibility ++ ++ + ++ -
Frequency specificity - ++ ++ ++
Affected by sleep ++ ++ + + -
Ease to record - ++ ++ ++ ++
Amount of information ++ ++ - +
++: Good, +: Fair, —: Poor
L 3 o
Table 3. Characteristics of ERA o] FolA|= ME T thekst A GuES oA m]S thE
grend(pei Ricakpoly avke vehdch MEg whEd S clickd=e MES
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Fig. 2. Normal click-evoked ECoG waveform. SP: summating po-
tential, AP: action potential, CM: cochlear microphonics.l)
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Fig. 3. Normal click-evoked auditory brainstem response (ABR)."
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Fig. 4. Normal click-evoked auditory middle latency response
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