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Otoacoustic emissions (OAE) are audiofrequencies that are transmitted from
the cochlea, precisely the outer hair cell, to the middle ear and into the external
ear canal. There are four types of OAEs. These are spontaneous otoacoustic emission-
SOAE, transient evoked otoacoustic emission-TEOAE, distortion-product otoacoustic
emission-DPOAE and stimulus frequency otoacoustic emission -SFOAE. All are
discussed but only TEOAEs and DPOAEs are the most commonly usable OAEs
for both clinical practice and research. This paper presents the principles, scientific
data and usefullness of the OAESs.
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Schematic of various equipment and microphone/spectrum components used to measure evoked
OAEs. The microcomputers at the left support the current commercially available systems
that control the devices and procedures for eliciting, detecting, and analyzing OAEs. In
the center, a typical configuration of a speaker/sensor system for measuring bitonal-evoked
DPOAE:s is illustrated. This layout shows the acoustic spectrum, containing the sound-
delivery tubes and an often used microphone device (ER-10B) designed specifically to fit
infant ears, in relation to the propagation pathway of the eliciting stimuli and returning
emissions. Above, a commonly used TEOAE set-up based on the computer -controlled
Otodynamic Analyzer (Otodynamics Ltd., ILO88) is shown along with its microphone assembly
which contains a miniature speaker to deliver the click or toneburst stimuli. Below, a
commercially available microphone system designed for adult ears (ER-10A) is depicted
in an arrangement that permits the mea-surement of tonal-evoked SFOAEs. The inset at
the top right presents the details of the emssion-propagation pathway.
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A standard record depicting TEOAEs measured with an Otodynamic Analyzer (ILOs88).
Plot information includes the acoustic waveform of the click stimulus recorded in the ear
canal (top left), the amplitude spectrum of the emission (top right) and associated noise
(filled region), and two independent time waveforms (A and B) of the TEOAE superimposed
on one another {below). Data describing the patient and mode of stimulation are itemized
at the top center of the record. The panel at the far right lists several useful values
regarding the noise level (A-B) during the recording and the preset value of the noise-
rejection level (NOISE), the strength (Echo in dB) and reliability (Repro in %), of the

emission (RESPONSE), details concerning the stimulus (STIMULUS), and other other
information.
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the interaction in the ear canal of the SFOAE with the swept tone.

o e LEAR
— 25 <
& o REAR
:; 20 1
A 3
w
ta/net2i 1, 2 o
L Lol X: 3164 Hr X: 3020 ity g
ned ¥: 83 4 sPL Y08 dn seL o
b3
-~ <
s - w
< o
- 2 o _." "
s g 65 db SPL
i 2115 ' 2 7 4 5 678 10
- L GEOMETNIC X FREQUENCY {kHz}
WVA‘«-W ‘
Z 30
o
8 Y s M g
Moise Floor -~
o +50 He Goomotric Moan l\u«
2
=]
-y A A A i I . i a
W@ 17 20 23 26 30 33 36 39 4z A% z
FREQUENCY (ki &z) w.
o
w
5.

25

35 45 85 65 75
PRIMARY LEVELS (dB SPL)

85
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normally hearing individual. Details of the stimulus parameters are noted at the top left
of the record and in association with each spectral peak representing the DPOAE, F or
F. The solid triangles represent the frequency 50 Hz above the emission (left), at which
the related noise-floor level was measured, and the geometric mean of F and F, (right).
An emission is assumed to be present if its amplitude at 2F -F, is > 3 dB above the
level of the corresponding noise floor at (2F1 —Fz) + 50 Hz. To the right are examples
of the two DPOAE response forms, with the audiogram (top) displaying emission amplitude
in response to equilevel primary tones, as a function of the geometric mean of the primaries,
and the response/growth function (below) showing emission magnitude at one frequency
as a function of systematic increases in the level of the primaries. The geometric mean
of F and F  is used for plotting purposes, because the DPOAE is believed to be generated
around the cochlear place corresponding to the primary frequencies. The average range
(M+1SD) of emission amplitudes for normally functioning ears is depicted by the top pair
of broken lines in each plot, wheres the corresponding noise floors are represented by the
lower pair of dashed lines in the audiogram and the vertical-striped lines in the growth
function.
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