SPECIAL SENSES
THE EAR
· Is the organ of hearing 
· Supplied by 8th cranial nerve thus cochlear part of the vestibule-Cochlear 
· Most of its structure enclosed in petrous portion of temporal bone 
· Structurally divided into outer, middle and inner ear 
THE OUTER EAR
· It consist of the following 
Auricle 
· Has fibro-elastic cartilage and skin 
· Has helix the outer part and lobule or ear lobe 
External acoustic meatus 
· Also called auditory canal 
· Slightly S shaped tube 2.5 cm long to the eardrum 
· Has ceruminious gland, hair follicles and sebaceous gland 
· Ceruminus gland produce cerumen or ear wax which has lysoenzymes and Ig
· Prevent entry of material by curve, wax and hair 
· Chewing moves wax outward 
Tympanic membrane or eardrum
· Irregular shaped air filled cavity 
· Has air sacs which open out
· Have squamous or cuboidal epithelial 
· Lateral walls has tympanic membrane 
· Roof and floor have temporal bone 
· Posterior has temporal bone and opening to the mastoid antrum 
· Medial waal has oval and round window opening 
· Oval window closed by stapes 
· Round window closed by fibrous tissue 
· Pharyngo-tympanic or auditory or Eustachian tube 
· Air enters cavity of mid ear through it 
· From naso-pharynx is 4 cm long and has ciliated columnar epithelium 
· Maintain balance of air pressure with atmosphere 
· Normally closed until there is abnormal pressure 
· Also opened by swallowing and yawning
Auditory ossicles 
· The three very small bones from eardrum to oval window 
· They have movable joint named as per their shape  
1. Malleus- hammer shaped bones handle is on the eardrum and the head join the incus  
2. Incus- anvil shaped bone, its body with malleus and long process with stapes 
3. Stapes- medial stirrup shaped bone head with incus and footplate into oval window 
INNER EAR 
· It has the organs of hearing and balance 
· Divided into the bony labyrinth and membranous labyrinth 
The bony labyrinth 
· Lined with periosteum 
· Larger than  and encloses the membranous labyrinth 
· Between them there a layer of water fluid called perilymph 
· Within the membranous labyrinth it has fluids called endolymph 
· Divided into 
1. Vestibular- the expanded part near middle ear, has oval and round window 
2. Cochlea- snail shell like spiral  
3. Semicircular canals- three tubes arranged so that one is situated in each of the three plans of space 
The membranous labyrinth 
· It is divided into 
1. Vestibule- Has utricle and saccule  
2. Cochlea 
3. Semicircular- 3 in number    
Cochlea 
· It is also divided into 
a) Scala vestibule 
b) Scala media or cochlea duct 
c) Scala tympani
PHYSIOLOGY OF HEARING 
· Sound wave produces vibration and travel at 332m/sec
· Auricle collect sound wave and direct it into external acoustic meatus causing the eardrum to vibrate 
· Eardrum vibrations are transmitted by ossicles in the middle ear 
· Stapes rock the oval window setting up fluid vibration or perilymph of scala vestibule 
· Some wave travel to scale tympani others into cochlea duct setting endolymph into motion 
· This causes basila membrane vibration thus stimulating auditory receptors in the hair cells of organ of corti 
· Impulse travel through cochlear nerve to the brain 
· The wave is removed from the middle ear by vibration of the round window 
· From vestibule-cochlea to auditory nuclei in the medulla then to the auditory area in the cortex 
· Some fibers cross over in the medulla thus left and right side of the cortex receive impulse from both ears 
· Pitch is the frequency of sound or closeness of the sound wave to each other 
· Volume is magnification of sound wave thus hoe tall they are 
· Each stimulate the organ of corti differently 
ORGAN FOR BALANCE 
 Semi circular canals and vestibule 
· They provide information about the position of the head in space 
· They are three laying on three planes 
· Like cochlea they have endolymph and perilymph
Urtricle 
· Is a membranous sac which is part of vestibule 
· Three membranous duct open into it at dilated ends 
Ampulla
· Is dilated end of urtricle 
Sacculer 
· Part of the vestibule 
· Communicate with the utricle and cochlea 
Vestibule 
· It is formed by utricle and saccula 
N/B
· They all have five specialized epithelial cells with projection called hair calls 
· Among them are nerve ending receptors
PHYSIOLOGY OF BALANCE 
· Semicircular canals and the vestibule(utricle and saccula) are for balance 
· Any change in position of the head causes movement in the perilymph and endolymph 
· This bends the hair cells and stimulate the sensory receptors 
· The nerve impulse are transmitted by vestibular nerve
· Vestibular nerve to vestibular nuclear then to the cerebellum 
· Cerebellum also receives impulse from the eyes and proprioceptors before taking impulse to cerebrum and skeletal muscle 
· Thus for awareness of body position, maintain upright position and fixed eyes    
