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Otoacoustic Emissions

• Spontaneous Otoacoustic Emission (SOAE)
• Evoked Otoacoustic Emissions

� Transient Evoked Otoacoustic Emissions (TEOAE)
� Distortion Product Otoacoustic Emissions (DPOAE)
� Stimulus Frequency Otoacoustic Emissions (SFOAE)



The father of OAE

Gold (1948)
hypothesized
active processes
in cochlea





Spontaneous Otoacoustic Emissions

• Present in 50% of normal 
hearing population

• More frequent in females
• Most frequent in 1-3 kHz 

range
• Steady over time
• No correlation Left to Right
• No correlation to Tinnitus
• No clinical value (yet)



Spontaneous Otoacoustic Emissions



Spontaneous Otoacoustic Emissions

Exceptionel SOAE

SOAE more frequent
in newborns



Transient Evoked OAE
Måleprincip (TEOAE)

HL < 30 dB
Uensartet kurveform

Varierende amplitude 



Stimulus Artifact:
Linear OAE, 60 dB SPL peak
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Stimulus Artifact: 
Linear TOAE, 60 dB SPL peak
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TEOAE:
Phase reversal of Stimulus
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NON-linear Stimulus Paradigm 

I/O-Graph of TEOAE response
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Mild sensory hearing loss



Noise-induced sensory hearing loss



TEOAE Applications

• Newborn Hearing Screening
• Noise induced hearing loss
• OHC status
• Moderate applicable for hearing prediction 

@ 2k Hz. Useless @ 500 Hz



Distortion product otoacoustic emissions

Tartini tones
C + E � Heard G

f1= 1 kHz
f2 = 1.22 kHz
ratio =  f2/f1
fdp = 2 * f1 – f2 (780 Hz)

f1= 2 kHz
f2 = 2.44 kHz
fdp = 2 * f1 – f2 (1560 Hz)



DPOAE Measurement



Distortion Products

3. Order
Distortion
(human)

Harmonic
Distortion
(phones)



Multiple distortion products



DP-gram

Frequency (f2)
Levels: 65/55 dB
DP-level: 3 dB
S/N-ratio: 12 dB
Noise floor 
Replication

F2 > 4 kHz: 
less reliable



Middle Ear Transmission



Normal hearing sensitivity



Mild sensory hearing loss



Noise-induced sensory hearing loss



DPOAE applications

• DPOAE reflects cochlea integrity (1-4 kHz)
• OHC status
• Noise-induced hearing loss
• Sensory neural hearing loss
• Differential diagnostics
• Newborn hearing screening



TEOAE & DPOAE applications


