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PRACTICAL (1&2 MDL):  HEARING TESTS

(Dr Maggie Lowrie)

These are 2 simple tests, which can detect gross loss of hearing and distinguish between conductive and sensorineural hearing loss.  Conductive hearing loss occurs when the tympanic membrane or ossicles are unable to amplify the sound wave efficiently.  Sensorineural hearing loss involves damage to the cochlea or vestibulocochlear nerve. Conductive hearing loss can be improved by conducting sound through the surrounding bone.  Sensorineural hearing loss is not helped by this.

Arrange yourselves in threesomes and take it in turns to test each other.

The Rinne Test

1.
Strike the prongs of the tuning fork and immediately place the other end on the mastoid process just behind the ear of the subject, then hold it adjacent to, but not touching, the pinna. Ask the subject which position gives the loudest tone and tick the appropriate box in the table below:

2. Predict the result for sensorineural deafness (partial – if it was complete the patient would hear nothing!) and conductive deafness.

3.
Now ask the subject to place an earplug in the ear to be tested and repeat action 1.
	CONDITION
	MASTOID POSITION
	PINNA POSITION

	Normal hearing


	
	YES

	Sensorineural deafness


	
	YES

	Conductive deafness


	YES
	

	With earplug


	YES
	


Explain your results in terms of the mechanisms of hearing that you have learned about.

The Weber test

Place the round base of the struck tuning fork in the midline of the forehead.

Explain what it means if the subject can hear the tone 

1.  equally loudly in both ears (or inside the head)

2.  louder in one ear than the other (there are 2 possibilities!) 


Combined tests

The two possible explanations for 2 above can only be distinguished in conjunction with the Rinne test.

How would you interpret the following combined results of testing the left ear?
	RINNE TEST
	WEBER TEST
	OUTCOME

	Louder in pinna position


	Equally loud in both ears
	Normal hearing

	Louder in pinna position
	Quieter in left ear


	Some sensorineural deafness in left ear

	Louder in mastoid position
	Louder in left ear


	Conductive deafness in left ear


NB: A patient who revealed deafness as a result of the Rinne and Weber tests would be investigated further with more powerful tests to determine degree, range, etc. of hearing loss. 

Normal hearing


With normal hearing the tympanic membrane/ middle ear route amplifies the sound therefore the tone is heard louder through air than when the middle ear is short- circuited by mastoid bone conduction.





Partial sensorineural deafness


This also applies in sensorineural deafness, if there is any hearing left.





Conductive deafness


In conductive deafness, middle ear conduction is blocked therefore the mastoid position gives the loudest tone.





With earplug


The earplug mimics conductive deafness.

















1. normal hearing











2. There are 2 possibilities depending on the presence of sensorineural or conductive deafness. 





With unilateral sensorineural deafness, conduction through bone is equal on both sides so the tone is heard louder in the intact ear.





In conductive deafness it is heard louder in the deaf ear. This is because there is normally interference between air and bone conducted vibrations, which reduces stimulation of the cochlea. Where only bone conduction is available interference is reduced and stimulation of the cochlea increases.
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