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DEVELOPMENT 

OF THE SKELETAL SYSTEM
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Cartilaginous

neurocranium
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Sources of mesenchyme:       1)  paraxial mesoderm
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Sources of mesenchyme:     2) neural crest



Derivatives

of the neural crest

ectomesenchyme



parachordal 

chondrocranium 

of somitomeres 

and somites

prechordal chondrocranium

of neural crest



neural crest
somitomeres and somites

lateral plate mesoderm





Intramembranous ossification





Endochondral)

ossification

cartilaginous

model

primary ossification centre
bone

collar

secondary ossification centre

epiphyseal

plate







epiphyseal plate



resting zone

proliferative zone

hypertrophic cartilage zone



calcifield cartilage zone

erosion line

ossiform zone

osteoid zone



ossiform zone

resorption zone



DEVELOPMENT 

OF THE MUSCLE SYSTEM



epaxial muscles

hypaxial muscles

primaxial muscles
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7th week

muscles of limbs
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DEVELOPMENT 

OF LIMBS



Sadler, T. W.: Langman’s Medical Embryology



Limb buds 

5th week



6th week



Two-segment limb; palmar plate and plantar plate, respectively

6th week



Three-segment limb; digital rays and tubercles
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Sadler, T. W.: Langman’s Medical Embryology,

13th Edition, Wolters Kluwer 2015

two-segment limb

three-segment limbs



Moore, K.L., Persaud, T.V.N.: The Developing Human.

Clinically Oriented Embryology. 7th ed. 2003.
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Origin of other tissues in limbs

Carlson, B. M.: Human Embryology and Developmental 

Biology, 5th Edition, Elsevier, 2014
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