
Pure tone audiology (PTA). Hearing is tested for frequency 
and volume required for response. Perception is indicated 

with finger movement or with a light signal button.    ©  Bruce Black MD                                         

 
          



Basic pure tone audiometer. Hearing is tested at six 
frequencies from 250cps to 8000cps for air conduction, 

500cps to 4000cps bone conduction.    ©  Bruce Black MD                                         

 
          



Normal PTA in a child. With age, the normal levels fall 
slightly, particularly the higher frequencies. 
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Mild bilateral conductive losses. Otitis media with effusion 
would be suspected in a young child (<6yr). 
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Maximal right conductive loss. A major pathology such as a 
congenital canal atresia is likely. 

   ©  Bruce Black MD                                         

 
          



Bilateral mid frequency sensorineural losses, a.k.a. “cookie 
bite” losses. Genetic, autosomal dominant, may be 

progressive.    ©  Bruce Black MD                                         

 
          



Bilateral symmetrical high frequency sensorineural 
deafness in an elderly patient. Classic presbyacusic 

changes.    ©  Bruce Black MD                                         

 
          



Noise trauma. Progressive high frequency changes in the 
same patient. Maximal at 4000 cps in the early stages, this 

aspect being less evident with advancing losses.    ©  Bruce Black MD                                         

 
          



Profound unilateral sensorineural deafness. Causes include 
viral labyrinthitis, complications of chronic ear disease or 

other major insults. CI may be used in younger cases.    ©  Bruce Black MD                                         

 
          



Mild bilateral high frequency sensorineural deafness, with a 
substantial superimposed Rt low frequency conductive loss, 

suggestive of chronic otitis with ossicular fixation.    ©  Bruce Black MD                                         

 
          



Normal paediatric 4 frequency screening audiogram. 

   ©  Bruce Black MD                                         

 
          



Mild paediatric conductive losses and Type C 
tympanograms. Bilateral tubal insufficiency, ? URTI. 
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Mild right, moderate left conductive losses in an infant with 
bilateral type B tympanograms. Probable middle ear 
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Bilateral mild conductive losses in a child. Flat type B 
tympanograms. Probable otitis media with effusion (OME, 

glue ear, serous otitis media).    ©  Bruce Black MD                                         

 
          



Unilateral conductive loss in a young patient. Type B 
tympanogram. Probable effusion/OME. 
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Severe right conductive loss. Some SN depression, worst 
at 2000 cps (Carhart’s notch) Probable otosclerosis with 

secondary cochlear effects, or severe chronic otitis.    ©  Bruce Black MD                                         

 
          



Bilateral minimal pan-frequency SND in a mature patient. 
Within normal range for age. 
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Mild symmetrical bilateral high frequency sensorineural 
deafness in a mature patient. Early presbyacusis. 
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Bilateral symmetrical gradually sloping SND, older patient. 
Age changes with perhaps some mild noise trauma 
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Moderate to severe presbyacusic bilateral symmetrical 
SND, mature patient. 
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Bilateral profound high frequency SN deafness. Cochlear 
implantation indicated, bilateral in a paediatric case.  
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Bilateral symmetrical SND, noise pattern 4000cps dip. 
Probable chronic exposure at lower volumes, causing 

symmetrical pattern.    ©  Bruce Black MD                                         

 
          



Bilateral high frequency SND in a young adult male, with 
accelerated losses at 4000 cps. Typical noise trauma 

patterns of less chronic nature.     ©  Bruce Black MD                                         

 
          



Severe bilateral SND with a characteristic dip at 4000 cps in 
an older male. Combined age and chronic noise exposure. 
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Bilateral asymmetrical moderate low frequency SND. 
Cause uncertain, possibly genetic, auto-immune or 

hydrops.     ©  Bruce Black MD                                         

 
          



Left pan-frequency SND. Previous stapedectomy, SN 
losses evident pre-operatively. Otosclerosis-related losses, 

either cochlear otosclerosis or mild ototoxic effects.    ©  Bruce Black MD                                         

 
          



Asymmetrical high frequency SND, older age group. Refer 
for otological evaluation. MRI scan for acoustic neuroma 

advisable.    ©  Bruce Black MD                                         

 
          



Bilateral profound sensorineual deafness. Minimal right 
responses. CI if appropriate to the patient’s general 
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An advanced right mixed loss in a case of chronic otitis 
media. The conductive loss is due to ossicular fixation or 

necrosis, the SN loss to age or ototoxic influences.    ©  Bruce Black MD                                         

 
          



The tip of a tympanometry probe, designed to seal the EAC 
through a range of pressure variations (400 - -400 mm) 

whilst drum compliance is  monitored.    ©  Bruce Black MD                                         

 
          



Tympanometry probe in use. The equipment warns if an 
airtight seal is not attained. 
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Tympanometry probe action. Sound is emitted, and the 
reflected volume measured to judge drum compliance 

through the range of EAC pressures.     ©  Bruce Black MD                                         

 
          



Type A (normal) tympanometry tracing. Compliance peaks 
when the middle ear and EAC pressures are equal at the 

atmospheric level, rated 0.     ©  Bruce Black MD                                         

 
          



Type A tympanometry, showing the drum position with 
varying EAC pressures.  
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Type B tympanogram, resultant from a middle ear effusion. 
The fluid splints the drum such that compliance remains 
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Type B tympanometry. The middle ear fluid is 
incompressible, thus the drum remains static and 

compliance unaltered with pressure changes.    ©  Bruce Black MD                                         

 
          



Aetiology of false Type B tympanometry: 1. Misdirected 
probe. 2. Debris in EAC. 3. Perforated drum. 4. Rigid drum, 

e.g. tympanosclerosis.    ©  Bruce Black MD                                         

 
          



Type C tympanogram, tubal insufficiency present. Poor 
ventilation produces a middle ear vacuum, therefore the 

drum is at rest and compliant with negative EAC pressure.     ©  Bruce Black MD                                         

 
          



Tubal insufficiency. Drum status during EAC pressure 
changes. 
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Free field audio testing using a rattle to elicit response. 
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A free field audiometer permits a rough estimate of 
response to various volumes and pitch but may require the 
child to be conditioned to response using reward methods.    ©  Bruce Black MD                                         

 
          



Free field testing with the child distracted until the  FFT 
audiometer (background) sounds. 
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ECoG (electrocochleography), EABR (electric auditory 
brainstem response) computer assisted testing of the 
cochlea and VIII. Reference electrode in the earlobe.    ©  Bruce Black MD                                         

 
          



ECoG: The cochlea is stimulated with sound clicks to 
assess function of the hair cells. 

   ©  Bruce Black MD                                         

 
          



EABR. A fine “hockey-stick” electrode is passed through a 
radial myringotomy to rest in the round window. Used to 
electrically stimulate the VIII, and measure responses.    ©  Bruce Black MD                                         

 
          



EABR doughnut ring used to stabilise the testing electrode. 
Note the cross-hairs for speculum stability. 
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Siting an ear speculum, using the cross-hairs to stabilise 
same during testing. 
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Electrode insertion via the radial myringotomy. 
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Electrode in situ and stabilised. In auditory dyssynchrony, 
both cochlear microphonics and VIII response may be 
recorded. With neuropathy, VIII function is damaged.    ©  Bruce Black MD                                         

 
          



Responses are noted and recorded by attendant 
specialised audiology personnel. 

   ©  Bruce Black MD                                         
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