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Topics 

1. Routine diagnostic tests 

 

2. (HEARCOM and the Auditory Profile) 

 

3. Diagnostics “outside the box” 
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Routine Diagnostic Procedures 
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Otoscopy 

Bone Conduction 

Tympanometry/ 

Acoustic Reflex testing 

 



Less Common Procedures 

Loudness Growth 
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•A variety of procedures exist 

for assessment. 

 

•Abnormal loudness growth 

suggests recruitment/loss of 

outer hair cells. 

 

•Numerous amplification 

strategies (e.g. WDRC) attempt 

to compensate for this. 



Ten (HL) Test 
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Less Common Procedures 

It is known that once thresholds exceed ~70 dB, many people fail to benefit from 

amplification despite adequate gain and confirmed audibility.  This is thought to be 

due to a complete loss of both OHCs and IHC (i.e. a “cochlear dead region”). 

 

The Ten test is designed to identify such regions by preventing off frequency listening.  

Results have implications for hearing aid fittings. 

 

This is a rare example of psychoacoustics being applied to clinical testing.   



The HearCom Project 

Screening 

Diagnostics 

Rehabilitation 
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The Auditory Profile 

Audibility: 

 Pure Tone Audiometry 

 

 

Loudness Perception: 

 Adaptive Categorical Loudness Scaling (ACALOS) 

 

 

Frequency Resolution and Temporal Acuity: 

 The F & T Test 

 

 

Speech Perception in Noise: 

 Everyday Sentences Test 

 Matrix Sentence Test 
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The Auditory Profile 

Spatial Listening: 

  Intelligibility Level Difference (ILD) 

  Binaural Intelligibility Level Difference (BILD) 

 

 

Questionnaires: 

  Gothenburg Profile 

   

 

 

Cognitive Abilities: 

  Lexical Decision Test 

   

  



Electrophysiologic Measures 
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• Traditional Procedures 

 

• Non Traditional Procedures 
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Auditory Evoked Potentials 

Traditional Procedures 

Otoacoustic Emissions 
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Non Traditional Procedures 

Functional Magnetic Resonance 

Imaging (fMRI) 

A technique 

whereby brain 

functioning is 

monitored as the 

subject performs 

simple visual, 

auditory or motor 

tasks. 
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Future Diagnostic Procedures 

fMRI 
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Future Diagnostic Procedures 

Used Functional MRI to compare neural activation patterns 

in normal and hearing impaired subjects.  
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Future Diagnostic Procedures 

These authors found evidence of plasticity in the hearing impaired subjects.  

Normal 

hearing 

Deaf in 

right ear 

If monaural 

stimulation 

produces a 

bilateral 

cortical 

response, 

this suggest 

monaural 

deafness on 

opposite ear. 



NIH Papers 
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Paper examines 

cortical activity 

in deaf children 

prior to cochlear 

implantation.   

 

(Drawback is 

that fMRI can’t 

be used after 

implantation.) 



NIH Papers 
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Future Diagnostic Procedures 

These authors used 

fMRI to measure the 

relationship 

between thresholds 

and gray matter 

volume. 
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Future Diagnostic Procedures 

In tinnitus sufferers fMRI reveals contrasts in 

IC activity levels re: normals. 
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Future Diagnostic Procedures 

Using infrared light, 

NIRS measures 

hemoglobin 

(reflecting O2) 

concentrations in 

tissue during 

activity.  Technique 

has both diagnostic 

and rehabilitation 

potential. 



NIRS 
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Paper compares 

auditory alone 

with auditory + 

visual stimulation 

and found 

differential results 

that varied with 

age. 



Pros and Cons - NIRS 

1. Non-invasive procedure that does not require a behavioral response, 

making it particularly well suited for infants and small children. 

Technique is quiet and can be used in non-sedated patients. 

 

2. Sensitive to subtle changes in brain function induced by speech and 

nonspeech signals. 

 

3. Excellent spatial resolution, can localize to within 1-2 cm of area being 

activated. 

 

4. No magnetic field involved, so appropriate for use with CIs. 

 

5. Can use ongoing speech as test signal, unlike EEG or other methods that 

require clicks or short tone pips needed to avoid CI-related artifacts.  Not 

affected by CI-generated electrical signals. 

 

6. Movement artifacts can cause problems but can generally be managed. 
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Future Diagnostic Procedures 

• Company claims that using the EEG patterns associated with familiar 

sounds played at normal sound levels they can determine the maximum 

sound level that a person is capable of hearing.  This information is then 

used to determine maximum output levels for a hearing aid. 

 

• This differs from conventional methods in which OSPL90 is derived from 

direct LDL measurements, which can be disturbing to patients, or 

estimated from thresholds, which can be quite inaccurate.  

 

• Company claims that the test can be performed in 5 minutes and is 

accurate to within 5 dB. 

 

• Currently undergoing clinical trials and plan to introduce in 2015 as an 

automated volume level fitting system 
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Future Diagnostic Procedures 

An EEG profile for a tinnitus patient is created and uploaded to a pc.  During 

treatment the EEG response is continuously monitored during tinnitus masking, 

and sounds are altered in numerous ways in order to minimize the tinnitus 

signature. 

EEG in the Treatment of Tinnitus 



Conclusions 

We are quickly advancing beyond the audiogram in terms 

of our ability to 1) diagnose hearing disorders and 2) 

monitor the effectiveness of evolving therapies. 

 

New physiological techniques are slowly making their way 

into clinical practice that will one day provide important 

diagnostic and rehab data. 
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