
Embryology of 
head & neck  

By Glenn André Breivik 



• Basic embryology introduction
- Gastrulation (important bits)
- The primordial layers (germ layers) 

- Neural crest cells 

• Pharyngeal arches, pouches and 
grooves 
- Structures of the head and neck

• Review (tables) 

• Question bank 

Use the slides later for repetition for the midterm and 
the final exam! 

Overview



• Gastrulation = formation of the three germ layers

• Different layer – different cell type

• The germ layers form our organs 

• We can differentiate organs derived from different 
cells/germ layer, but some organs are derived from 
more than one cell/layer

Basic embryology – germ layers



Gastrulation

• Epiblast = Ectoderm (Looks like columnar-like cells → but shifts!)

• Hypoblast = Endoderm (Looks like cuboidal cells and stratified 
squamous cells) 

Epiblast cells invaginates (and invades) through the 
primitive streak and transitions into

mesenchymal cells. 

• Mesenchymal cells = Mesoderm (epithelium cells +++)

• Mesenchymal cells are pluripotent stem cells
(can become any type of cell needed - except for 
placenta cells). 

How to memorise? 



Gastrulation

At the start of gastrulation:

• Epiblast => Ectoderm («columnar cells»)→ will shift!

• Hypoblast => Endoderm (cuboidal cells, stratified
squamous cells and Columnar cells)

• Mesenchymal cells => Mesoderm (epithelium
cells+++) → Kind of «comes from» ectoderm



• E and E = c and c → “EctoColumnar” and “EndoCuboidal”. 

• M + e (me) = Mesoderm is epithelium +++



Head, Outer layers & Nervous system Head/Thorax/Abdomen Abdomen

Pharyngeal 

pouches

Pharyngeal grooves



Ectoderm



Parasympathetic ganglia! 



• Basic embryology introduction
- Gastrulation (important bits)
- The primodial layers (germ layers) 

- Neural crest cells 

• Pharyngeal arches, pouches and 
grooves 
- Structures of head and neck

• Review (tables) 

• Question bank 

Overview



• Pharyngeal arches, pouches 
and grooves are specific for 
head & neck embryology, 
and is not part of foregut –
they only surround the 
foregut.



Arches, pouches and grooves

• The 5th arch, pouch or groove does not 
exist.

Basic rules for separation:
• Arches = Mesoderm

(Mesenchymal)

• Pouches = Endoderm
(cuboidal + stratified squamous cells)

• Grooves = Ectoderm
(Stratified squamous cells + specialised
neuro cells)

• The further «out in arches» we move, the 
further down the neck we go. 

With some exceptions of course

Do not forget about neural crest cells! 



Pharyngeal arches (brachial arches) 



Pharyngeal arches basic overview

• Neural crest cells: 

Part of all the pharyngeal arches 
through the cranial nerves and 
bones. 

• The pharyngeal arches contain cells of 
mesoderm and neural crest cells mainly

➢Mesoderm = epithelium → muscle, arteries, 
bones. 

➢Neural crest cells = bone, connective tissue and 
cranial nerves. 



One arch contains:

1. One or more arteries

2. Cranial nerve/branches related to 
the cranial nerve 

3. Bone(s)& cartilage/ligament

4. Muscles or specific muscle groups
related to the nerve the arch is 
connected with



1. Artery

2. Nerve

3. Cartilage/Ligament 
& Bone

4. Mesenchymal tissue
(muscles)

1st arch

2nd arch

3rd arch

4th arch

*

Pharyngeal pouch

6th arch is hidden
BBBBBBBB



Pharyngeal arch 1
(mandibular arch):

1. Artery:
Maxillary artery and external carotid artery

2. Nerve:
CN V (trigeminal, mandibular branch) → neural crest cells

3. Cartilage/Ligaments/bone:

- Maxillary prominence:
(Maxilla, zygomatic bone, squamous part of temporal bone).

❖ Incus (the «anvil») – neural crest cells

- Mandibular prominence: 
(Mandible,     malleus) – neural crest cells

Ligaments:

- Sphenomandibular ligament and anterior ligament of malleus

4. Muscle/muscle group:

Muscles of mastication+:
(masseter, temporalis, medial and lateral pterygoid) 
+ mylohyoid and anterior digastric muscle, tympanic tensor 
muscle. 

Pharyngeal arch 2(hyoid arch)

(«face arch» / «C-arch» / «stape arch»):

1. Artery («stape arch»):
Proximal part of stapedial artery
(derivates from hyoidal artery, which disappears) 

2. Nerve: 
CN VII (facial nerve) → neural crest cells

3. Cartilage/bone (C-arch):

Petromastoid part of temporal bone, styloid process, 
and lesser horn with upper body of hyoid bone. 

❖ Stapes – neural crest cells

4. Muscle/muscle group («face arch»):

Muscles of facial expression (20 muscles) 
+ Stapedius muscle 

2-to-1 with ossicles! 



Pharyngeal arch 1(mandibular arch):



Pharyngeal arch 2 (hyoid arch/«face arch»/«C-arch»):



Pharyngeal arch 3

1. Artery:
Common carotid arteries + internal carotid arteries

2. Nerve:
CN IX (glossopharyngeal nerve) → neural crest cells

3. Cartilage/bone:
Greater horns with the lower body of hyoid bone

4. Muscle/muscle group:
Stylopharyngeus muscle





Pharyngeal arch 4:
(«pharyngeal arch»)

1. Artery:

Proximal part of the right subclavian artery and arch 
of aorta. 

2. Nerve 

CN X (superior laryngeal branch of vagus nerve) →
neural crest cells

3. Cartilage:

Laryngeal cartilages (no bones) 

4. Muscle/muscle group

(pharyngeal area):
Superior, middle and inferior pharyngeal constrictor 
muscles + 
cricothyroid muscle and palatoglossus muscle

Pharyngeal arch 6:
(«laryngeal arch»)

1. Artery:

Pulmonary arteries and ductus arteriosus. 

2. Nerve:

CN X (recurrent laryngeal branch of vagus nerve) 
→ neural crest cells 

3. Cartilage:

Laryngeal cartilages (no bones) 

4. Muscle/muscle group

(laryngeal area):
Lateral and posterior cricoarytenoid muscles



Pharyngeal arch 4:



Pharyngeal arch 6:



How to memorize which cranial nerve relates to 
which arch



Pharyngeal pouches overview
• Pouches = Endoderm, cuboidal cells 

(+ stratified squamous cells and
columnar cells)

Above the mandible (pouch 1 & 2)

(ear + palatine tonsils):

Cuboidal cells in all except for crypts of 
palatine tonsil
(stratified squamous cells )

Below the mandible (pouch 3 & 4)

(parathyroid gland + thymus + thyroid 
C-cells)

Cuboidal cells in all except for thymus
(Specialised squamous cells) and 
crypts of P.tonsils

Columnar cells
in pouch 1





Pharyngeal grooves (also called clefts)

• Grooves = Ectoderm (columnar) 
→ Stratified squamous epithelium

• Groove 2-4 obliterates in utero
(between 5th – 7th week of pregnancy)

• Groove 1:
- Epithelial lining of the external auditory canal
+ external part of the tympanic membrane

Do we need secretory cells in the external ear
canal? 

Columnar cells will transition:
Columnar → Stratified squamous epithelium
in a metaplasia process. 

- Stratified cells are for protection – we want
those!



Review slides (tables) 



Pharyngeal arch 1(mandibular arch):



Pharyngeal arch 2 (hyoid arch)
«face arch»/«C-arch» / «stape-arch»):



Pharyngeal arch 3



Pharyngeal arch 4:



Pharyngeal arch 6:
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