
Osteogenesis g

 Intramembranous ossification Intramembranous ossification

Mesenchymal osteoblast

Secrets osteoid

 Endochondral ossification

Hyaline cartilage erodedHyaline cartilage eroded

Osteoblast invade 

Osteogenesis imperfecta:

C ll I ↓Collagen I 

 Defecte collagen I

 fracture



Intramembranous ossification

In flat boneIn flat bone

 condensed layer of Embryonic mesenchym

 Ossification centers

 Progenitor cell differentiation

 Osteoblast around vessels

 Osteoid secretion  

 Calcification

 Woven trabecula formation

 Lacuna formation

 Ossification centers fusion

 Compact bone surrounded spongy bone

 Remaining connctive tissue forms:
 Endosteum Endosteum
 periosteum



Stages of Intramembranous OssificationStages o t a e b a ous Oss cat o



Stages of Intramembranous Ossificationg



Endochondral ossification

M t b (l b ) Most bones (long bones)

 Bone Collar 



Secondary i l
Stages of Endochondral Ossification
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Bone growth in epiphysesg p p y







Rickets:Rickets:

 In children

 Calcium deficiency 

 Epiphys deformation

 Impaired growth

 malntririonmalntririon

 Vit. D deficiency 

O t l iOsteomalacia

 In adult

 Impaired calcification

 Much decalcification 



Bone growth, remodeling & repairg , g p





Metabolic role of bone 

 PTH PTH

 Calcitonin

 Growth hormone Growth hormone

Liver

Somatomedian (IGF)

Epiphysial growthEpiphysial growth

Pituitary dwarfism

Gi tiGigantism

Acromegaly

Rh id A h i iRheumatoid Arthritis 

Synovial membrane inflammation &  thickening

Collagenase & hydrolitic enz.

Cartilage defect



Joints 

 Synarthrosis Synarthrosis

 Diarthrosis

 Synarthrosis Synarthrosis

1. Synostosis (sutures)

2. Syndesmosis (distsl tibiofibular & sacroiliac j) 

Symphysis (pubis symphysis)3. Symphysis (pubis symphysis)



Joints 

 Diarthrosis Diarthrosis

Joint cavity

Synovial fluid

Synovial membrane

1. Macrophage like synovial cell (A type)

2. Fibroblastic synovial cell (B type)










