Bone Development

I.  Bone forms from existing cartilage tissue in one of 2 ways

A.  Develops from fibrous connective tissue

B.  Replaces hyaline cartilage 

1.  Ossification:  replacing other tissue with bone

2.  Calcification:  depositing calcium salts

C. Begins around 6th week of development continues through adolescence & adulthood (25)

II.  Intermembranous ossification

A.  Osteoblasts differentiate within fibrous connective tissue (in deeper layers of dermis)

B.  Called Dermal bones:  skull, mandible, clavicel

C.  Abnormal stress can cause this in other dermal areas.

Ie.  Tendons, joints, kidneys, or skeletal muscle.

Heterotopic Bone Formation

Steps of intermembranous ossification

STEP 1

a. connective tissue cells cluster together secreting an organic component of matrix=osteoid

b.  Osteoid becomes mineralized with calcium salts

c.  connective tissue cells becomes osteoblasts, place is called an ossification center

d.  As osteoblasts become trapped in bone they differentiate into osteocytes

STEP 2
a.  bone grows outward

b.  osteoblasts are continually generated and vessels are trapped in added bone

STEP 3
a.  initially its just spongy bone

b.  remodeling produces osteons of compact bone, surrounding spongy inside

c.  periosteum develops around the outside

III.  Endochondral ossification

A.  Hyalin Cartilage model of skeleton (most bones form this way)

STEP 1

a.  chondrocytes in center die due to lack of nutrient 

STEP 2

a.  blood vessels grow into perichondrium,  cells of inner perichondrium differentiate into osteoblasts

b.  perichondrium is now periosteum

STEP 3

a.  calcified cartilage breaks down, fibroblasts differentiate into osteoblasts that replace it with spongy bone

b.  development starts in the middle and works its way to the ends

STEP 4

a.  shaft begins as spongy bone

b.  as bone enlarges osteoclasts erode the central portion to form medullary cavity

IV.  Bone growth

A.  increasing length

1.  epiphyseal cartilage lies at each bone end

2.  as ossification occurs epiphyseal cartilage is being added 

B.  increasing in diameter

1.  periosteal cells differentiate into osteoblasts which cause bone growth 

2.  eventually they are surrounded by matrix and differentiate into osteocytes

3.  as bone is added to perimeter, cavity is being hollowed out

