Outline of Lecture 06 (01-31 A; Kotch)

Head and Neck Development

Many, many details left out of this outline!!!

I.  Initial events


A)  Sources of tissue



- neural crest cells ( bones of face/skull, cartilage, connective tissue



- mesoderm ( occipital bone, laryngeal cartilage



- somitomeres ( voluntary muscles of head and neck


B)  Principles of development



- 7 somitomeres form in head region from paraxial mesoderm



- Somitomeres induce segmental development of brain (e.g. rhombomeres)



- NCC’s migrate to arches, carrying HOX code with them (prevents segment mixing)

II.  Pharyngeal arches (aka branchial arches)


- Arch is made of mesoderm, lined by ectoderm (outside) and endoderm (inside)


- Clefts (outside) and pouches (inside) separate the arches

	Arch
	Artery
	Nerve
	Skeleton
	Muscles
	
	Pouch
	Cleft

	1
	Maxillary
	V
	Maxilla, mandible
	mm. of mastication
	
	
	

	
	
	
	
	
	1
	Tympanic cavity, eustachian tube
	Ext. aud. meatus, eardrum

	2
	Hyoid, stapedial
	VII
	Stapes, styloid, part of hyoid
	facial mm., post. digastric, stylohyoid, stapedius
	
	
	

	
	
	
	
	
	2
	Palatine tonsil
	Cervical sinus (degenerates)

	3
	Carotid
	IX
	Part of hyoid
	Stylopharyngeus
	
	
	

	
	
	
	
	
	3
	Thymus, inf. parathy.
	

	4
	Right subclavian, aortic arch
	X (sup. laryn.)
	Laryngeal cartilages (4,6)
	Cricothyroid, lev. palatine, pharynx constrictors
	
	
	

	
	
	
	
	
	4
	Sup. parathy.
	

	5
	-
	-
	
	
	
	
	

	
	
	
	
	
	5
	Ultimobranchial body
	

	6
	Pulmonary
	X (recur.laryn.)
	
	Intrinsic larynx mm.
	
	
	

	
	
	
	
	
	
	
	


III. Tongue


- Tongue is occipital mesodermal muscle (inn. by XII) covered with endodermal mucosa


- Anterior tongue innervation from V, VIII; posterior tongue from IX, X


- Anterior/posterior separation at terminal sulcus (contains foramen cecum)


- Frenulum is remainder of tissue connecting tongue to floor of mouth (rest degenerates)

IV.  Thyroid gland


- Forms in foramen cecum, descends through thyroglossal duct (obliterated)

V.  Nose and Palate


- Frontonasal prominence ( nasal septum ( fuses with palate


- Medial nasal prominences fuse at midline, forms middle lip, nose, primary palate


- Lateral nasal prominence forms side (alae) of nose


- Lacrimal sac and nasolacrimal duct from ectoderm between LNP and MP


- Maxillary prominence fuses with LNP; MP forms cheeks and maxilla


- Palatine shelves fuse at midline, form secondary palate

VI.  Ear


A.  External Ear



1) External auditory meatus:  1st pharyngeal cleft



2) Eardrum & tympanic membrane: mixed tissue (cleft and pouch)



3) External ear: 1st (anterior) and 2nd arches (posterior), 6 proliferations


B.  Middle Ear



1) Tympanic cavity & eustachian tube:  1st pharyngeal pouch



2) Ossicles: 1st and 2nd arch cartilage




- Malleus from 1st arch, tensor tympani (inn. by V)




- Stapes from 2nd arch, stapedius (inn. by VII)


C.  Internal Ear



- Endoderm ( otic placodes ( otic vesicles ( utricle (dorsal) and utricle (ventral)



- Special sensory from VIII



1) Cochlea: from saccule, forms scala vestibuli and scala tympani



2) Semicircular canals:  from utricle

VII.  Eye


- Forebrain gives rise to optic vesicles, which surrounds ectodermal lens placode


- Fusion of choroid fissure closes optic stalk


- Dura mater continuous with sclera and cornea


- Mesenchyme forms ciliary and papillary muscles (inn. by III)

VIII.  Congenital defects


- 1st & 2nd arch syndromes: can include small mandible, defective external/middle ear, cleft palate


- DiGeorge sequence (3rd and 4th arch): hypoplasia of thymus and/or parathyroids


- Lateral cervical cysts: persistent cervical sinus, found at anterior border of sternocleidomastoid


- Thyroglossal cysts: persistent thyroglossal duct, found at midline


- Cleft lip: failure of prominences to fuse (varied)


- Cleft palate: failure of palatal shelves to fuse


- Coloboma: incomplete iris, failure of choroid fissure to close

