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Parts of Ear:

= External ear (Hearing
= Middle ear ( Hearing)

» [nternal ear (Hearing and balance)

External ear:

Contains Pinna, External canal and Tympanic
Membrane (funnel shaped, pointing inward)

Functions :
Act as funnel to collect sound

Sound localisation (front, back, high, low)
Protection

Anatomy of the Ear
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Middle ear

Middle ear: it is a space between tympanic membrane and the inner
ear (opens via Eustachian tube into nasopharynx) contains:-

1- Air ( so mille air is air filled cavity)

2- Ossicles(bones): Malleus, Incus and Stapes (with its foot sitting
on the oval window of the inner ear)

3- Muscles : 1- Tensor tympani 2- Stepedius

Function

1- Ossicles:

1-Manbrium of the malleus attached to the back of the tympanic
membrane and its short process attached to the incus.

2-The incus then articulates with the head of the stapes, and its
foot plate attached to the oval window




2- Muscles: 1- Muscles contract reflexly in response to loud sound
(over 70dB).

2- Contraction of the tensor tympani pulls the manubruim & makes the
tympanic m. tens. Thus decreasing the vibration.

3- Contraction of the stapeduis pull the foot plate outward so that
vibration are reduced.

4-protection from constant loud noise, but not sudden noise, latency of
40-80 msec.

Sound is produced from alternate compression and rarefaction of air

molecules b@ibrating body and its characteristics are @ @

1- Pitch (Tone) depend on No. of n n
cycle/sec. Human ear
can detect sound waves with freq..

20-20000 cycle /sec




transmission of sound through the middle ear

1-sound waves vibrate the tympanic m.

2-Tympanic m moves the handle of malleus

3-Incus moves

4- Stapes move in & out of the oval window. The pressure
transmitted through cochlea cause stimulation of hair cells
In the organ of corti, which will stimulate the auditory nerve

1- The force from a large surface area (Tympanic m.) are
concentrated to a small (oval window) the ratio is 17=1.

2- Lever action of ossicles = the lever action of ossicles ——)

iIncrease the force of movement 1.3 times
A the total increase 17 X 1.3 = 22 times

Middle ear

magnifying
effect




Inner ear

The Internal Ear

Membranous labyrinth

Bony labyrinth : vestibule, semicircular canals
and cochlea
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1-It is a system of three coiled tubes through its length
2-The basilar m. & the reissners m divide it into three canals:
= Scala Vestibuli: Na high K low

= Scala Tympani: Na high K low

» ScalaMedia: Nalow K high




organ of corti :- I I
] i
Inner hair cells Outer hair cells




Receptors & Endocochlear potentials




Central auditory pathway masking effect
|

1-This pathway begins in the organ of corti
2-End in the primary auditory cortex (are 41& 42)
superior temporal gyrus in the temporal lobe of the
brain)

3-Fibres end in the auditory area, where it is heard,
then interpretation occurs in the auditory association
areas (wernikes area)

4-There is a bilateral cortical connection of auditory
area

5-Thus damage to one side only slightly reduces
hearing

sound localization




Conduction of sound wave

Air conduction

bone conduction

Normal situation of hearing,
sound travel in air causes
vibration of Tympanic m.,
transmitted by ossicles to the
oval window

Primciple of bone com

B&he conmncdu cfié)h [.-'

AIr Conmnduction

Sound cause vibration of skull bones
directly transmitting the sound
vibration to the cochlea (eg when
placing tuning fork on the head or
mastoid process)
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Conductive deafness
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=  Audiometer
= Weber test

= Rinnes test




1- Externalear contains:
A. Air

B. Pinna

C.Ossicles

D. vestibule

2-:-Muscles of the middle ear are contractinresponse
to:

A. Medium sound

B. Loud sound

C.Low sound

D. A&B

3-cochleais a systemof :
A. One coiled tube

B. Two coiled tube

C. Three coiled tube

D. Four coiled tube

4-organof cortiis locatedin
A. Basilar M

B. Reticular M

C.Tympanic M

D. Ossicles

5- conductionof soundwave is fransmitted by
A. Air conductive

B. Bone conductive

C. Muscle conductive

D. AGB

6-conductive deafnessis Impairmentof sound
transmissionin

A.Inner ear

B. External ear

C.Middle ear

D.B&C




1- name two bones of Ossicles
Malleus, Incus and Stapes

2- When the Tympanic membrane vibrate it moves
malleus

3- name 2 causes of conductive deafness
Wax,

Repeated infection,

Perforated drum,

Destruction of ossicles

Osteosclerosis

4- name 2 tests used for hearing
Audiometer
Weber test
Rinnes test
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