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AIM: TO STUDY THE HUMAN EAR USING SPECIMEN AND MODELS

EXPERIMENT NO.: 14. i
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D. PH 1°T YEAR: HUMAN ANATOMY AND PHYSIOLOGY - PRACTICAL

The ear is divided into three main regions:

1. The external ear, which collects sound waves and channels them inward;
2. The middle ear, which conveys sound vibrations to the oval window and

3. The internal ear, which houses the receptors for hearing and equilibrium.

Semicircular canal

Temporal bone Malleus  Incus _
Internal auditory canal

Vestibulocochlear
(VI merve:

Vestibular branch
Cochlear branch

Cochlea

Stapes in
oval window

i Round window (covered by " To nasopharynx

cartilage Cerumen secondary tympanic membrane)

External auditory canal  Tympanic membrane Auditory tube

External (Outer) Ear:

» The cxternal (outer) car consists of the auricle, cxternal auditory canal, and cardrum.

» The auricle is made up by helix and lobule.
The external auditory canal is a curved tube about 2.5 cm (1 in.) long that lies in the temporal
bone and leads to the eardrum.
The tympanic membrane or eardrum is a thin, semitransparent partition between the external
auditory canal and middle ear.
Near the exterior opening, the external auditory canal contains a few hairs and specialized
swcat glands called ceruminous glands that scercte carwax or cerumen.
Both hairs and ccrumen prevent the entry of dust and forcign objccts in the car.
Cerumen helps to protect the delicate skin of the external ear canal by water and insects.
Cerumen usually dries up and falls out of the ear canal automatically.
In, some people ceruminous glands secret large amount of cerumen, that produce

disturbance in hearing. So it is essential to remove cerumen regularly.
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Middle Ear:
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It is a small, air-filled cavity.

It is separated from the external ear by the ear drum and from the internal ear by a thin bony

partition that contains two small membrane-covered openings: the oval window and the
round window.
Middle ear consist three bones.

i. Malleus — Hammer Shape

11, Incus — Anvil Shapc

1. Stapes — Stirrup Shape (Smallest Bone of the Body)
The “handle™ of the malleus attaches to the internal surface of the tympanic membrane or
ear drum and the head of the malleus articulates with the body of the incus.
The incus attached with the head of the stapes.
The base or footplate of the stapes fits into the oval window.
Below the oval window there is another opening known as the round window, which is
enclosed by a membrane called the secondary tympanic membrane.
The anterior wall of the middle ear contains an opening known as the eustachian tube or
auditory tubcs.
It connecets the middle car with the nasopharynx and its main function is modifying the

sound.
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Internal (Inner) Ear

* The internal or inner ear is also called the labyrinth because it consist complicated series of

canals.
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There are two main divisions of the inner ears:
i.  Outer bony labyrinth :
e The bony labyrinth contains fluid known as perilymph. This fluid, which is
chemically similar to cercbrospinal fluid.
The bony labyrinth is divided into three arcas:
The semicircular canals: Three bony scmicircular canals, known as anterior,

posterior, and lateral semicircular canals out from the vestibule.

b) The vestibule: The vestibule is the oval central portion of the bony labyrinth its

end portion is swallow and known as amulla.
¢) The cochlea: Anterior to the vestibule there is snail shaped structure known as
the cochlea which having three snail shell like turn known as modiolus.
ii. Membranous labyrinth:
e The membranous labyrinth contains fluid known as endolymph.
s The membranous labyrinth in the vestibule consists of two sacs called the utricle
and the saccule which are connected by a small duct.

= The cochlea 15 divided into three channels:
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1. Cochlear duct: It is a continuation of the membranous labyrinth into the cochlea;
and it consist endolymph.

11. Scala vestibule: It located above the cochlear duct which ends at the oval window.
It is the part of bony labyrinth and it consist perilymph.

Scala tympani: It located below the cochlear duct which ends at the round window.

It is the part of bony labyrinth and it consist perilymph.

The scala vestibuli and scala tympani arc completely separated by the cochlear duct.

The vestibular membrane separates the cochlear duct from the scala vestibuli, and

the basilar membrane separates the cochlear duct from the scala tympani.

Basilar membrane is the spiral organ consist coiled sheet of epithelial cells consist

16,000 hair cells, which are the receptors for hearing.

At the apical surface of hair consist microvilli and at their basal ends, inner and outer

hair cells synapse both with first-order sensory neurons and with motor neurons from

the cochlear branch of the vestibulocochlear (VIII) nerve.

Physiology of hearing:
Hearing involved following steps:

= The auricle of outer ear send sound waves into the external auditory canal to ear drum.

¥

When sound waves strike the tympanic membrane or ear drum, the alternating high- and

low-pressure of the air causes the tympanic membrane to vibrate back and forth.

\ ¢

The eardrum vibrates slowly in response to low-frequency (low-pitched) sounds and rapidly

in response to high-frequency (high-pitched) sounds.

\ ¢

The central area of the eardrum connects to the malleus, which also starts to vibrate. The

vibration is transmitted from the malleus to the incus and then to the stapes.

As the stapes moves back and forth, it pushes the membrane of the oval window in and out.

The oval window vibrates about 20 times more vigorously than the eardrum because

vibrations sprcad over a large surfacc arca (cardrum) into a smaller surface (oval window).
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The movement of the oval window sets up fluid pressure waves in the perilymph of the scala

vestibule of cochlea. ‘

Pressure waves are transmitted from the scala vestibuli to the scala tympani and eventually

to the round window, causing it to bulge outward into the middle ear.

\ 4

As the pressure waves deform the walls of the scala vestibuli and scala tympani, they also

push the vestibular membrane back and forth, creating pressure waves in the endolymph

\ 4

The pressure waves in the endolymph cause the basilar membrane to vibrate, which moves

inside the cochlear duct.

the hair cells of the spiral organ against the tectorial membrane.

¥

This leads to bending of the hair cell stereocilia or villi, which produces receptor potentials

that ultimately lead to the generation of nerve impulses.
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