EMBRYOLOGY OF THE EAR
Auricle

· At approximately 6 weeks of gestation, the mesoderm of the first and second branchial arches condense, giving rise to six hillocks of His. 
· About the 6th week of embryonic life, a series of six turbercles appear around the 1st brachial cleft.

· They progressively coalesce to form the auricle

· Tragus develops from the tubercle of the first arch while the rest of the pinna develops from the remaining five tubercles of the second arch.
· These hillocks are responsible for the formation of the auricle, which is mature in shape by 20 weeks. 
· Faulty fusion between the first and second arch tubercles causes preauricular sinus or cyst which is commonly seen between the tragus and crus of helix

[image: image1.png]Fig. 1.16 Development of pinna.




External auditory canal

· First branchial cleft is the precursor of external auditory canal.

· The external auditory canal initially is a solid core of ectoderm that invaginates medially at about 8 weeks. 
· This core then undergoes resorption and canalization to leave a tube-like structure by 28 weeks 
· By about the l6th embryonic week cells proliferate from the bottom of ectodermal cleft and form a meatal plug
· Recanalisation of this plug forms the epithelial lining of the bony meatus, 
· Recanalisation begins from the deeper part near part near tympanic membrane and progresses outwards, and that explains why deeper meatus is sometimes developed while there is atresia of canal in the outer part. 
· The most medial ectoderm remains intact to serve as the surface epithelium of the tympanic membrane. 

· The external auditory canal does not complete ossification until approximately 3 years of age and is extremely floppy at birth, making newborn ear examinations difficult. 
· Congenital microtia reflects an abnormal development process and is estimated to occur in up to 1 in 20,000 births.
· Atresia of the external auditory canal similarly points toward a development problem, typically thought to occur during the end of the first or beginning of the second trimester.
Tympanic membrane 
· Develops from all the three germinal layers
· Outer epithelial layer is formed by the ectoderm, inner mucosal layer by the endoderm and the middle fibrous layer by the mesoderm.

Eustachian tube

· The eustachian tube forms from the space between the second arch and the first pharyngeal pouch (pharynx). 
Middle ear 

· The Eustachian tube, tympanic cavity, attic, antrum and mastoid air cells develop from the ectoderm of tubotympanic recess which arises from the first and partly from the second pharyngeal pouches

· Malleus and incus are derived from mesoderm of the first arch while stapes develops from second arch

· The middle ear cavity then develops from an outpouching at the lateral end of the eustachian tube primordium 

· Pneumatization of the middle ear space begins around 10 weeks. 

· The mastoid air cell system begins with the antrum and can be identified as early as 23 weeks. 

· Significantly, the middle ear system is filled with mucoid mesenchyme and secretions until close to the time of birth. 
· The malleus and incus begin ossification as early as 16 weeks of gestation, when they are already of adult size. 
· Auricular malformations (e.g. microtia) are of clinical relevance. 

· Because the auricle forms early, they may be associated with concomitant malformation of the middle ear and mastoid.

· In contrast, a normal auricle with canal atresia suggests a developmental defect occurring around 28 weeks, a time when the ossicles and middle ear are already formed.
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Fig. 1.17 Development of external auditory canzl and middle
ear.




Inner ear

· Membranous inner ear. Development of the inner ear starts in the third week of fetal life and is complete by the 16th week.

· Ectoderm in the region of hind brain thickens to form an auditory placode which is invaginated to form auditory vesicle or the otocyst. 
· The latter then differentiates into the endolymphatic duct and sac; the utricle, the semicircular ducts; and saccule and the cochlea
· Development of phylogenetically older part of labyrinth-pars superior (semicircular canals and utricle) takes place earlier than pars inferior (succule and cochlea).
· The inner ear develops from a thickening of the surface ectoderm (the otic placode) that first invaginates and detaches from the surface epithelium to form the primitive otocyst (approximately 4 weeks of gestation).

· This otocyst forms the membranous labyrinth, including the cochlea, vestibular structures, and endolymphatic apparatus. 

· By 6 weeks, the semicircular canals are well formed, and by 12 weeks the cochlea completes its 21/2 turns 

· Ossification of the inner ear structures begins at 15 weeks of gestation at multiple ossification origins and is typically complete by 23 weeks of gestation. 

· With the exception of the endolymphatic apparatus, the inner ear is approximately adult size by the end of 24 weeks.
· The cochlea is developed sufficiently that the foetus can hear in the womb of the mother by 20 weeks of gestation
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Development Pinna  Meatus  Middle Vestibular  Cochlea
ear  labyrinth

Begins, 6ih 8th 3rd 3 3rd

Completes 20th 28th 30th 20th 20th





