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Major Divisions of the Ear
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Middle Ear
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Virtual Tour of the Ear
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http://www.augie.edu/perry/ear/hearmech.htm
http://www.sfu.ca/~saunders/l33098/Ear.f/midear.html
http://picinfor.googlepages.com/ossicles
http://www.drjimboyd.com/tt.jpg
http://www.upstate.edu/cdb/grossanat/hnsklattb.shtml
http://www.rxabbott.com/eb/hn026.htm
http://www.wadalab.mech.tohoku.ac.jp/FEM_mid-e.html
http://hyperphysics.phy-astr.gsu.edu/hbase/sound/earsens.html#c4
http://www.ghorayeb.com/Cholesteatoma.html
http://www.ghorayeb.com/TBFX.html
http://www.entusa.com/eardrum_and_middle_ear.htm
http://www.ghorayeb.com/PEtubesconsent.html
http://www.marshfieldclinic.org/earsurgery/otosclerosis.asp


Transformer/Amplifier

• Area ratio

• Thumbtack
• Lever

• crowbar



Inner Ear

Auditory

Vestibular

Virtual Tour of the Ear

Vestibular

  semicircular canals

  utricle and saccule

Cochlear

  traveling wave

  traveling wave

  traveling wave

  pathologies

http://www.augie.edu/perry/ear/hearmech.htm
http://www.driesen.com/inner_ear_labyrinth.htm
http://www.medicine.mcgill.ca/physio/cullenlab/vestib1.htm
http://www.iurc.montp.inserm.fr/cric/audition/english/cochlea/fcochlea.htm
http://www.tnt.uni-hannover.de/plain/project/coding/audio/perception/cochlea_big.html
http://pcbunn.cithep.caltech.edu/Cochlea/#Results
http://www.phon.ucl.ac.uk/courses/spsci/c315_99_1/COCHLMTN.MOV
http://www.augie.edu/perry/ear/heardis.htm


Organ of Corti



Organ of Corti



OHC vs. IHC Function



Hair Cells

• Outer Hair Cells

• Inner Hair Cells

• OHC movie

http://www.phon.ucl.ac.uk/courses/spsci/spchain/ohc2-s.mpeg


Subjective audiometry

• Tuning fork tests

• Pure tone audiometry 

• Speech/sentence/ audiometry 



Pure Tone Audiometry

The Decibel

Sound intensity SPL measured in decibels

- log of intensity of sound

- NB..  A logarithmic scale

Setup/physics



Air conduction

Bone conduction



Normal PTA



Conductive Loss



Sensorineural Loss



Mixed Loss



Masking

Used to prevent non-test 
ear hearing stimulus 
presented to test ear



Subjective hearing tests-disadvantages

• Perception hearing loss - is not possible to 
differentiate

cochlear and retrocochlear ethiology

 If there is not appropriate cooperation – children, 
mental disorders etc.



Electrophysiological Measures 
of the Auditory System



Electrophysiological Tests

• Immittance

• Evoked Potential

• Otoacoustic Emissions



Tympanometry

Janet Stockard Sullivan 2003



Tympanometry

• Objective 
measure of the 
function of the 
TM and middle 
ear

• 5 or 6 basic 
shapes



Tympanogram Types



Type A Tympanogram

OE ME IE AN CNS



Type AD Tympanogram

OE ME IE AN CNS



Type AS Tympanogram

OE ME IE AN CNS



Type BLow Tympanogram

OE ME IE AN CNS



Type BHi Tympanogram

OE ME IE AN CNS



Type C Tympanogram

OE ME IE AN CNS



Type AP Tympanogram

OE ME IE AN CNS



Middle Ear Muscle Reflex

• Also known as acoustic reflex or stapedial 
reflex

• Measured using same equipment/probe as 
tympanometry

• Looking for sharp reduction in middle ear 
admittance in response to loud sound due to 
contraction of middle ear muscles.



Acustic Reflex Treashold



Abnormal ART



Otoacoustic Emissions

• David Kemp disovered OAEs

• Acoustic energy produced by 
the cochlea and recorded in the 
external auditory canal

• Most likely energy produced by 
outer hair motility and possibly 
outer hair cell cilia

• Objective test
• DPOAE
• TEOAE



DPOAE



Distortion Product Otoacoustic 
Emissions (DPOAE) 

Janet Stockard Sullivan 2003



 What is an ABR?

• The Auditory 
Brainstem Response is 
the representation of 
electrical activity 
generated by the eighth 
cranial nerve and 
brainstem in response 
to auditory stimulation 



How is an ABR recorded?

• Electrodes are placed on the scalp and coupled via 
leads to an amplifier and signal averager. EEG 
activity from the scalp is recorded while the ear(s) 
are stimulated via earphones with brief clicks or 
tones.

• A series of waveforms unique to the auditory neural 
structures is viewed after time-locking the EEG 
recording to each auditory stimulus and averaging 
several thousand recordings. 



Evoked Potentials

• EcochG

• ABR

• Middle Latency

• Late Response



ABR Wave

I  Auditory Nerve

II Auditory Nerve

III Cochlear Nuclei

IV SOC

V ???

Absolute Latencies

Interwave 
Latencies



Example Normal Hearing

18 Month-Old – 2000 Hz Tone-Burst

70 dBnHL

10 dBnHL



ABR Supra-aural Phone Data

Add .9 to Absolute values when using insert phones



Newborn ABR Latency Data



 ABR in peroperating monitoring during operations for 
vestibular schwannoma . 



Thank you 
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