
3) Auditory
The Special Senses



The Nature of Sound
§ All waves have basic characteristics:

§ Amplitude
§ Frequency
§ Wavelength

§ These properties have particular names with 
reference to sound
§ Amplitude = loudness or volume
§ Frequency = pitch



The Nature of Sound
§ Sound

§ Range: 20 Hz to 20,000 Hz
§ Pitch: High pitch = high frequency; low frequency = low pitch
§ Intensity: High intensity louder than low intensity
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Tinnitus 
Some of these causes include 

high blood pressure, 
diabetes, 
listening to loud music, 
a tumor, 
thyroid conditions, 
and medications / antidepressants, 
sedatives, antibiotics, anti-inflammatories, 
and aspirin. 



Pontine auditory  hallucinosis

§ perceived auditory events that sounds like 
and an orchestra out of tune, buzzing 
insects, or strands of music, which are 
accompanied by more typical symptoms of 
pontine lesions of auditory , such as cranial 
nerve deficits and long tract signs. A 
perception of noise or sounds may also be 
experienced by patients with temporal lobe 
seizures or a temporal lobe lesion that 
damages auditory cortices



The Vestibular System



Anatomy of the ear





Ampulla of Semicircular canal



Hair Cell Activation

Rotational head movements

Angular accelerations

Displace endolymph in membranous ducts

Push cupula to one side or other

Displace stereocilia/kinocilium of 
hair cells in same direction



Movement of endolymph=

Movement of endolymph 
toward ampulla

Movement of endolymph 
away from ampulla



Macula and otolith organ



Macula and otolith organ





VESTIBULAR PATHWAY





ventral 
posterolateral
nucleus (VPL)

&
ventral 
posteroinferior
nucleus (VPI).







vestibular nucleus

Projects to all levels of the 
spinal cord

Terminate on alpha & gamma 
motor neurons

Excite extensor muscle motor 
neurons

Stabilize body’s center of 
gravity & preserves
upright posture

Vestibulospinal Network:
Influences muscle tone & produces reflexive postural 
adjustments of the head and body
















