
The Ear 
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Parts 

• External ear

– Auricle

– External auditory 
meatus

• Middle ear

• Internal ear
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Muscles of auricle

• Extrinsic muscles: 
auricularis anterior, 
superior and 
posterior  
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External auditory meatus

• Length : 24mm

• lateral 1/3 
cartilagenous-
continuous with the 
cartilage of auricle

• Medial 2/3-bony

• ‘S’ shaped curve 
course.

• Extends from the 
bottom of the concha
to the tympanic 
membrane.
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Bony part 
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Contd..
– Lined by hairy skin 

– Contain sebaceous glands and ceruminous glands  
(modified sweat glands) which secrete cereumin

observation of the external acoustic meatus and tympanic 
membrane can be improved by pulling the ear superiorly, 
posteriorly, and slightly laterally
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NERVE SUPPLY
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Applied anatomy

• Involvement of pinna in herpes zoster of 
geniculate ganglion (Ramsay Hunt syndrome)

• Infection and boils of the external auditory 
meatus cause very little swelling but are very 
painful because the skin lining is firmly 
adhered to the underlying cartilage and
bone.

• Ear wax:
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Arterial supply 

• Posterior auricular artery: branch of the 
external carotid artery.

• Deep auricular artery: branch of first part of 
the maxillary artery.

• Anterior tympanic artery: branch of first part 
of the maxillary artery

©NotesMed.com



Development 

• Ectodermal invagination of first pharyngeal 
cleft.
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Tympanic Membrane (ear drum)

• Thin, semitransparent 
partition between the 
external auditory canal and 
middle ear.

• Oval, measuring 9–10 mm 
in length, and 8–9 mm in 
width.

• Obliquely placed making an 
angle of about 55° with the 
floor of the external 
acoustic meatus. 

• Consists of a connective 
tissue core lined with skin 
on the outside and mucous 
membrane on the inside
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Structure of tympanic membrane
• Three layers; from lateral to medial these are 

as follows:
1. Outer cuticular layer of stratified squamous

epithelium
• Continuous with the skin lining the external auditory, 

meatus.

2. Middle fibrous layer, which encloses the handle 
of the malleus. 
• Contains outer radiating and inner circular fibres.

3. Innermucosal layer is lined by low columnar 
epithelium, 
• Continuous with the mucous lining of the middle, ear.
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Subdivisions 
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Parts 

• Pars tensa: It is most of the tympanic 
membrane and periphery is thickened to form 
fibrocartilaginous rim called annulus 
tympanicus, which fits into the tympanic 
sulcus.

• Pars flaccida (Shrapnell’s membrane): a small 
triangular area above the lateral process of 
malleus between anteriorand posterior 
malleolar folds (now called malleal folds).
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Surfaces

• Lateral surface: concave towards the meatus
and directed downwards, forwards, and 
laterally.

• Medial surface: convex and bulges towards 
the middle ear. The point of maximum 
convexity is called umbo. 
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Blood supply 

• Deep auricular artery

• Anterior tympanic artery

• Posterior tympanic artery
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Nerve supply 

• Anterior half of the lateral surface: by the 
auriculotemporal nerve (V3).

• Posterior half of the lateral surface: by 
auricular branch of vagus (CNX).

• Medial surface: By tympanic branch of the 
glossopharyngeal (CNIX) through tympanic 
plexus.
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Development of tympanic membrane 

• First pharyngeal membrane consisting, from 
superficial to deep, of three layers:

– Cuticular layer, derived from ectoderm.

– Intermediate layer, derived from mesoderm.

– Mucous layer, derived from endoderm.
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• Myringotomy
should be made 
in 
posteroinfesrior
part to avoid 
injury to chorda
tympani nerve
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Middle ear (tympanic cavity)

• Narrow slit-like air-filled cavity within the 
petrous part of the temporal bone.

• Sandwiched between the external and 
internal ear.

• Size and Shape: 

– a cube, compressed from side to side. 

– In coronal section, it resembles a biconcave disc, 
like a red blood cell.
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Middle ear (tympanic cavity)

• Parts 

– Epitympanic recess

– Tympanic cavity proper

• Consists of

– 3 Bones

– 2 muscles

– 2 nerves

– Ligaments 

– Air 

• Bones 

– Malleus

– Incus

– Stapes
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Contents of the Middle Ear

• Inside the mucous lining: Air.

• Outside the mucous lining:

– Three small bones : malleus, incus, and stapes.

– Two muscles: tensor tympani and stapedius.

– Two nerves: chorda tympani and tympanic plexus.

– Vessels supplying and draining the middle ear.

– Ligaments of the ear ossicles.
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Communications :

• Anteriorly: with
nasopahrynx through
eustachian tube.

• Posteriorly: with 
mastoid antrum and 
mastoid air cells 
through aditus to 
antrum called aditus ad 
antrum.
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 Malleus: its handle is attached 
to the fibrous layer  of the 
tympanic membrane. The head 
of the malleus articulates with 
the body of the incus.

 Incus: at one side it is attached 
to the head of the malleus and 
on the other side its long 
process articulate with the head 
of the stapes.

 Stapes: the footplate of the 
stapes fits into the oval window.

Ear Ossicles
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Middle ear muscles 

• Tensor 
tympani

• Stapedius
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Boundaries (walls)

• Roof or tegmental wall

• Floor  or the jugular wall

• Anterior or the carotid  wall

• Posterior or the mastoid wall

• Lateral or the membranous wall

• Medial or the labyrinthine wall 
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Roof & floor
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Roof and floor

• Roof:

– Fomed by thin plate of 
bone called tegmen
tympani.

– Separates the tympanic 
cavity from the middle 
cranial fossa.

– Tegmen tympani also 
extend posteriorly to 
form the roof of aditus
ad antrum.

• Floor:

– Formed by a thin plate 
of bone

– Which separates the 
tympanic cavity from the 
jugular bulb.
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Anterior wall (carotid wall)
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Anterior wall (carotid wall)

• Formed by a thin plate of bone.

• lower part it separates the cavity from internal 
carotid artery.

• Upper part of anterior wall presents two 
openings or canals, the upper one for the 
tensor tympani muscle and the lower one for 
the auditory tube.

©NotesMed.com



©NotesMed.com



Posterior wall
• 1. Aditus ad antrum 2. Fossa incudis 3.Pyramid

4. Vertical part of facial canal  5. Posterior 
canaliculus for chorda tympani

©NotesMed.com



Medial wall
• 1.Promontory 2. Oval window (fenestra vestibuli) 3.Round window 

(fenestra cochleae) 4. Sinus tympani 5. Prominence of oblique part of 
the facial canal  6. Prominence of lateral semicircular canal of the 
internal ear
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Medial wall

• Promontary

• Fenestra vestibuli

• Prominence of facial 
canal

• Fenestra cochleae 
(secondary 
tympanic 
membrane)

©NotesMed.com



MEDIAL WALL
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• Infection of the middle ear (otitis media):
• Acute mastoiditis and mastoid abscess
• Meningitis and temporal lobe
• Lower motor neuron type of facial palsy
• Hyperacusis: 

paralysis of stapedius results in hyperacusis (an 
abnormally increased power of hearing) where 
even whisper appears as noise.

• Otosclerosis
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Lateral wall

• Formed by tympanic membrane, which 
separates the tympanic cavity from the 
external auditory meatus.

• The chorda tympani nerve, a branch of facial 
nerve passes across the tympanic membrane 
lying lateral to the long process of the incus
and medial to the handle of the malleus.
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Arterial Supply

• Anterior tympanic branch of the maxillary artery.
• Stylomastoid branch of the posterior auricular 

artery.
• Petrosal branch of the middle meningeal artery, 

running along the greater petrosal nerve.
• Superior tympanic branch of the middle 

meningeal artery, running along the canal for 
tensor tympani.

• Branch from the artery of pterygoid canal.
• Tympanic branch of the internal carotid artery
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Venous Drainage

• Pterygoid venous plexus, via squamotympanic
fissure.

• Superior petrosal sinus, through subarcuate
fossa.

Lymphatic Drainage

•Retropharyngeal lymph nodes.
•Parotid lymph nodes.
•Upper deep cervical lymph nodes.
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Tympanic Plexus

• It is a plexus of nerves on the promontory in 
the medial wall of the middle ear. 

• It is formed by:

– Tympanic branch of the glossopharyngeal nerve 
(Jacobson’s nerve).

– superior and inferior caroticotympanic nerves 
derived from sympathetic plexus

– branch from facial ganglion (geniculate ganglion).
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Internal Ear 

Components :

• Membranous 
labyrinth.

• Bony 
labyrinth.

P

E
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Parts 
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Bony labyrinth 

• Cochlea

• Vestibule

• Semicircular 
canals (three)
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• Modiolus: axial bony stem around which 
the cochlear canal spirals. It is like an 
elongated cone.

• Cochlear canal-arranged spirally around 
the modiolus and makes two and three-
fourth turns. Its basal turn bulges into 
tympanic cavity as the promontory.
cavity as the promontory

• Spiral lamina- triangular area thus 
enclosed by the vestibular and basilar 
membranes, and the outer wall of the 
cochlear canal forms the cochlear duct 
(scala media)

• Scala vestibuli and scala tympani 
communicate with each other at the 
apex of the cochlea by a small opening 
called helicotrema
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• At the basal turn of cochlea, the scala vestibuli
communicates with the anterior wall of the vestibule

• Close to the basal turn of cochlea the scala tympani 
presents two features—fenestra cochleae and beginning 
of the aqueduct of cochlea
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Vestibule 
• Bony cavity between cochlea and semicircular canal
• Anterior wall-opening of cochlear canal
• Posterior wall- 5 openings of semicircular canal
• Lateral wall- Fenestra vestibuli
•
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• Medial wall -spherical recess  and elliptical recess

• Two recesses are separated by the vestibular crest 
which splits inferiorly to enclose the cochlear recess

• Aqueduct of vestibule
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Semicircular canals
• 3 canals (anterior (superior), posterior, and lateral) lie 

in 3 planes right angle to each other.

• Open in the vestibule by 5 openings

• Dilated one end is called ampulla
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• Anterior semicircular canal-right angle to long axis of 
petrous part of temporal bone

• Posterior semicircular canal- parallel long axis of 
petrous part of temporal bone

• lateral semicircular canal lies in the horizontal
plane
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Membranous labyrinth

• Cochlear duct lies within the bony cochlea
• The saccule and utricle lie within the bony vestibule
• Three semicircular ducts lie within the three bony 

semicircular canals
• Filled with endolymph
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Membranous labyrinth

©NotesMed.com



Notes 

• The sensory receptor within cochlear duct is 
spiral organ of Corti. It is concerned with 
hearing.
• The sensory receptors within saccule and 
utricle are maculae. They are concerned with 
static balance.
• The sensory receptors within the 
semicircular ducts are cristae ampullaris. 
They are concerned with kinetic balance.
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• Lies in the middle part of cochlear canal

• Contain spiral organ of corti (sensory 
receptor for hearing)

Cochlear duct (scala Media)
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Structure 
• In cross section of the 

cochlear canal- cochlear 
duct is triangular in shape

• Boundaries : 
• Base –Formed by the 

osseous spiral lamina 
(medially) and basilar 
membrane (laterally).

• Roof- Formed by the 
vestibular membrane 
(Reissner’s membrane)

• Laterally:by the outer wall 
of cochlear canal.
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Spiral Organ of corti

• Peripheral organ of hearing in the cochlear 
duct 

• It is situated on the basilar membrane.

Components:

– Tunnel of corti

– Hair cells

– Supporting cells(Deiter’s and Hansen’s Cells)

– Membrana tectoria
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Organ of corti
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Auditory 
pathway
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