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THE PHARYNGEAL (BRANCHIAL) APPARATUS 



DEVELOPMENT OF THE HEAD AND NECK 
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PHARYNGEAL (BRANCHIAL) STRUCTURES 



THE BRANCHIAL APPARATUS 



The pharyngeal arches form on 

either side of the foregut and 

correspond to the primitive 

vertebral gill bars or branchial 

arches.  

 

A pharyngeal arch consists of 

   1.  core of mesenchyme  

   2.  external ectoderm  

   3.  internal endoderm.  

 

The arches are separated 

- externally by a pharyngeal 

cleft  

- internally by a pharyngeal 

pouch. 

PRIMORDIAL TERMS 



OBLIGATORY COMPONENTS OF THE 

PHARYNGEAL APPARATUS 



SCANNING EM OF PRIMITIVE PHARYNX 
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WHAT DEVELOPS FROM HERE? 



ECTODERM contributing to the 

formation of  the face appears 

by the 4th week. 

  

The oropharyngeal membrane  

(interface between ECTODERM and 

ENDODERM)  

         is located in front of the later 

palatine tonsils. Ectodermal 

structures limiting the 

stomodeum participate in the 

formation of the face, as well as 

of the nasal and oral cavities.  

GERMINAL LAYER DERIVATIVES 



GERMINAL LAYER DERIVATIVES 

 ECTOMESENCHYME 

MESENCHYME that fills 

the pharyngeal arches 

derives from the  

neural crest 



PHARYNGEAL ARCHES, FISSURES  

AND POUCHES 



GENE EXPRESSION PATTERN 



PHARYNGEAL APPARATUS 







PHARYNGEAL / BRANCHIAL DERIVATIVES 



BRANCHIAL ARCH CARTILAGES 



BRANCHIAL DERIVATIVES 
SKELETAL ELEMENTS  



1-4. projection of arches  

5. mandible 

6. malleus and incus 

7. stapes 

8. styloid process  

9. stylohyoid ligament  

10. hyoid bone 

11. larynx (thyroid cartilage) 

DERIVATIVES OF THE CARTILAGES 



MUSCLES OF THE BRANCHIAL ARCHES 



DERIVATIVES OF MYOTOMES 



NERVES OF THE BRANCHIAL ARCHES 



SEGMENTAL AORTIC ARCHES 



DERIVATIVES OF THE AORTIC ARCHES 
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DEVELOPMENT OF THE THYROID GLAND 



DEVELOPMENT OF THE TONGUE 



SCANNING EM - LINGUAL PRIMORDIA 

Bifid tongue 



DERIVATIVES OF MYOTOMES 



Tongue  
Primordia 

Pharyngeal 
Arch 

Cranial 
Nerve 

Derivatives 

Tuberculum impar & 
lateral lingual swellings 

1st arch CN 5/3 Connective tissue  of tongue carrying 

CN 5/3 (lingual nerve, general sensation) 

+ Mucosa of anterior 2/3 of tongue 
lies above this part (ECTODERM!) 

2nd arch CN 
7(chorda 
tympani) 

Connective tissue of tongue carrying 

CN 7 (chorda tympani) 

taste  -  anterior 2/3 of tongue    

Copula and 
hypopharyngeal 
(hypobranchial) 
eminence 

3rd and 4th 
arches 

CN 9  
and  
 
 

CN 10 

Connective tissue of the tongue 
General sensation and taste  in the posterior 
1/3 of tongue (CN9) 
General sensation and taste at the epiglottis 
(CN10) 

+Mucosa of posterior 1/3 of tongue 
lies above this part (ENDODERM!) 

Occipital somites CN 12 all intrinsic tongue muscles;           
all extrinsic tongue muscles  
                (except for palatoglossus) 

SUMMARY TABLE OF THE LINGUAL DIVISIONS &NERVES 



Ductus thyreoglossus - a duct 

penetrates the mesenchyme from 

the foramen cecum, which by 

bifurcating forms the 2 lobes of 

the thyroid gland. In case the 

lumen of the duct does not 

disappear (ductus thyreoglossus 

persistens) it may contribute to 

the formation of median cervical 

cysts. They often form fistules 

too. 

DEVELOPMENTAL MALFORMATIONS 1. 



DEVELOPMENTAL MALFORMATIONS 2. 

IF the cervical sinus persists- 

fistules or cysts may be 

produced. 

They will open along the 

sternocleidomastoid muscle. 
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