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The position of the inner ear



The labyrinthes of the inner ear

- Continuous cavity system in the petrous part of temporal bone

-„Cavity in cavity”:

-1) bony labyrinth - labyrinthus osseus – which contains the similar shape

-2) membranous labyrinth – labyrinthus membranaceus



Walls of the bony labyrinth

The main mass of 

petrous part of the

temporal bone

consisted from

spongious bony

substance.

However the wall of  

the labyrinth formed

from compact bone

like a shell.



Parts of the bony labyrinth

1) Central cavity– vestibule

2) 3 bony semicircular canal - ant.; post.; lat.;

3) Cochlea

They are continuous through the vestibule



Cochlea

Basis

Basis – It looks to the fundus of the internal

acoustic meatus

3 mm in diameter – similar to

snail shell

2 and ¾ turning

A cone like cavity in the axis





Parts of the membranous labyrinth
1) Utricle

2) Saccule

3) Semicircular ducts

4) Cochlear duct

Duplicated fluid space: 

-endolymph

-perilymph

Between them the wall of the membranous

labyrinth



Borders of the cochlear duct

Both end is blind!!!

Through the reuniens duct connects

with saccule

Vestibular crest



Scala vestibuli and scala tympani

Round window– fenestra cochleae

(membrana tympani secundaria close it)

Oval window – fenestra vestibuli

(the sole of the stapes fit it with the

support of the anular ligament)



From the middle ear

Vestibular crest



Vestibular aquaeduct

Connections of the perilymphatic and 

endolymphatic spaces



Features of the perilymph and endolymph

-Endolymph:

- high K+ conc. Similar to intracellular fluid

- produce by the supporting cells of membranous labyrinth and the stria vascularis of the cochlear duct.

- Absorption by the endolymphatic sac.

-Perilymph: 
- Similar to the CSF. 

- Production place are not defind.

- This space connects with the subarachnoid space (origin!!! Production?)

-Perilymphatic flood gate: 

1) Vestibular aquaeduct – connects the vestibule with the posterior surface of the pyramid (contain the endolymphatic

duct)

-2) Cochlear aquaeduct - It’s aperture opens between the petrous fossula an jugular fossa, where it allegedly connects

with subarachnoid space which follows the CN9.



Sensor areas in the labyrinth
Hearing: Organ of Corti

Vestibular organ: 

2 macula (one in saccule and one in utricle)

3 ampullary crest (within the ampullae)

Common points:

Secundary sensory epithelium

bipolar ggl. cells collect the stimuli

Spiral ggl. 

Vestibular ggl.  (Scarpa)



Organ of Corti





Organ of Corti













György Békésy 1961. Nobel Prize

The tonotopic organisation of the cochlea

Apical region

Basal region

Frequency encoding





Spiral ganglion



Overview
Otic placode1st and 2nd pharyngeal arches

1st pharyngeal pouch

1st and 2nd

pharyngeal arches

1st pharyngeal cleft



Ectodermal placodes

Otic placode



Development of 

the inner ear



Development of the inner ear
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Development of the organ of Corti



Overview
Otic placode1st and 2nd pharyngeal arches

1st pharyngeal pouch

1st and 2nd

pharyngeal arches

1st pharyngeal cleft









Development of the brainstem

Neuromeres (brain segments):

- Mesomeres (2)

- Rhombomeres (8)



Branchial apparatus

Tensor tympani m. 

Stapedius m. 







Development of the middle

and external ear components

7 week



Development of the middle ear ossicles

and tympanic membrane



Development of the

auricle





Human development timeline


