
Embryologic 
Development



•A good knowledge of prenatal development is 
necessary for a proper understanding of 

postnatal growth and the pathogenesis of 
defects of the lips, jaws and palate and other 

congenital facial malformations.



• In broad overview, nearly all the tissues of the face and 
neck originate from ectoderm. 

•This includes the muscular and skeletal elements that 
elsewhere in the body are derived from mesoderm.

•Most of these tissues develop from neural crest cells 
that migrate downward beside the neural tube and 
laterally under the surface ectoderm. 

•After the crest cells have completed their migration, 
facial growth is dominated by regional growth centers 
as the organ systems are formed and the final 
differentiation of tissues occurs. 
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https://syllabus.med.unc.edu/courseware/embryo_images/unit-mslimb/mslimb_htms/mslimb009.htm



https://syllabus.med.unc.edu/courseware/embryo_images/unit-mslimb/mslimb_htms/mslimb009.htm



•It should be noted that neural crest cells 
originating in the neuroectoderm form the facial 
skeleton and most of the skull. 

•These cells also represent a vulnarable 
population as they leave the neuroectoderm and 
are often a target for teratogens. 

•Therefore, it is not suprising that craniofacial 
abnormalities are common birth defects. 



There are five principal stages in 
craniofacial development

• (1) germ layer formation and initial organization of 
craniofacial structures, 

• (2) neural tube formation and initial formation of the 
oropharynx, 

• (3) origins, migrations, and interactions of cell populations, 
especially neural crest cells and their derivatives, 

• (4) formation of organ systems, especially the pharyngeal 
arches and the primary and secondary palates, 

• (5) final differentiation of tissues (skeletal, muscular, and 
nervous elements). 



• Most of the problems that result in craniofacial anomalies arise in the 
third stage of development, neural crest cell origin and migration. 



Birth defects and Developmental disorders

• Birth defects of the musculoskeletal system

https://www.youtube.com/watch?v=oz1kJexvEFE



https://entokey.com/cleft-lip-and-palate/



I. First branchial arch

Meckel’s 

cartilage:

- Mandibular and maxillar 

process

- N. trigeminus

- M. Mylohyoid, 

muscles of 

mastication, m. 

digastricus venter 

anterior, m. tympani, m. 

tensor veli palatini

- Incus and it’s muscles,

- Os sphenoidale ala major

- maxilla,

- zygoma,

- Palatum

- Os temporale pars 

quamosa maxillar 

proccess,

Development of the skull- Pharyngeal arches

https://answersingenesis.org/evidence-against-evolution/something-fishy-about-gill-slits/



II. Second branchial arch: 
Reichert’s cartilage,

• forms the stapes (third 
ossicle of the middle ear),

• styloid process,

• stylohyoid ligament,

• lesser horns of the hyoid 
bone.

• muscles of facial 
expression

• N. facialis (CNVII)

• m. digastricus venter
posterior

http://semmelweis.hu/anatomia/files/2018/09/EM-I-Sz%C3%A9kely-Skull-development.pdf

I. pharyngeal arch

Mandibular 

process

Meckel’s cartilage

Incus malleusII. pharyngeal arch

Reichert’s cartilage

stapes

os temporale styloid process,



Growth of the mandibule

• 36 -38 days of intrauterine life there 
ectomesenchymal condensation mandibular 
process

• 41-45. days Merkel’s cartilage

• sixth week of the intrauterine life a single 
ossification center for each half of the 
mandible arises in the bifurcation of inferior
alveolar nerve 

• Endrocondral bone formation in the condylar 
process

• seventh month of intrauterine life to become 
mental ossicles 

• At birth the mandible is still in two pieces



1969. Pruzansky (I,II, III)
• Grade I: Smaller tha preserved 

normal side.

• Grade II: Condyle, ramus, and 
sigmoid notch identifiable, but 
grossly distorted in size and 
shape

• Grade III: Grossly ditorted 
ramus with loss of landmarks or 
agenesis



•The most common congenital defect involving the 
face and jaws, second only to clubfoot in the entire 
spectrum of congenital deformities, is clefting of 
the lip, palate, or, less commonly, other facial 
structures. 

•Clefts arise during the fourth developmental stage. 

•Exactly where they appear is determined by the 
locations at which fusion of the various facial 
processes failed to occur, and this in turn is 
influenced by the time in embryologic life when 
some interference with development occurred. 



•Clefting of the lip occurs because of a failure of fusion 
betwen the median nasal and lateral nasal processes, 
which normally occurs in humans during the sixth week of 
development. 

•At least theroretically a midline cleft of the upper lip could 
develop because of a split within the median nasal process, 
but in fact this almost never occurs. 

• Instead, clefts of the lip occur lateral to the midline on either 
or both sides. 

• Since the fusion of the median nasal processes during 
primary palate formation creates not only the lip but the 
area of the alveolar ridge containing the central and lateral 
incisors, it is likely that a notch in the alveolar process will 
accompany a cleft lip even if there is not clefting of the 
secondary palate.



•Closure of the secondar palate by elevation of the 
palatal shelves follows that of the primary palate by 
nearly 2 weeks, which means that an interference with 
lip closure that still is present can affect the palate. 

•About 60% of individuals with a cleft lip also have a 
palatal cleft. 

•An isolated cleft of the secondary palate is the result of 
a problem that arose after lip closure was completed. 

• Incomplete fusion of the secondary palate, which 
produces a notch in its posterior extent, indicates a very 
late-appearing interference with fusion. 



•The width of the mouth is determined by fusion of the 
maxillary and mandibular processes at their lateral 
extent, and so a failure of fusion in this area could 
produce an exceptionally wide mouth, or macrostomia. 

•Failure of fusion between the maxillary and lateral 
processes could produce an obliquely directed cleft of 
the face. 

•Other patterns of facial clefts are possible, based on the 
details of fusion. 

•Fortunately, these conditions are rare. 







•Another major group are the synostosis syndromes, 
which result from early closure of the sutures between 
the cranial and facial bones. 

•From early in fetal life, normal cranial and facial 
development is dependent on growth adjustments at the 
sutures in response to growth of the brain and facial soft 
tissues. 

•Early closure of a suture, called synostosis, leads to 
characteristic distortions depending on the location of 
the early fusion. 



•Although the characteristic deformity is 
recognized at birth, the situation worsens 
as growth disturbances caused by the fused 
sutures continue postnatally. 

•Surgery to release the sutures is necessary 
at an early age. 



•Microcephaly is usally an abnormality in 
which the brain fails to grow and, 
consequently, the skull fails to expand.

•Children with microcephaly are often 
severely retarded.




