Musculoskeletal System

Ossification of Long Bones


ALL by endochondral EXCEPT clavicle


Primary Centers before birth


Secondary Centers after birth



EXCEPTION:
Lower Femur and Upper Tibia (Knee area) (before birth)


Law of Ossification



Secondary Centers appear FIRST and fuses LAST




EXCEPTION:
Fibula (secondary appears first and fuses first)

Axial Skeleton


Skull



Suture joint
where two flat bones meet



Fontanelle

where more than two bones meet






ANTERIOR FONTANELLE CLOSES LAST (18-24 months after birth)



Intramembranous
Top of Head and FACE



Endochondral Oss.
Everything Else (Back of Head, Ear Bones)


Vertebrae and Ribs




Sclerotomes (somites; paraxial mesoderm)



Notochord

(
Nucleus Pulposus


Development of Limbs



Upper Limbs Buds Appear First



Limb Buds




Somatopleuric Mesoderm
(
Central Core of Mesoderm




Apical Ectodermal Ridge
(
Induces/Controls Differentiation of Mesoderm into Bones and Muscles



Somatopleuric Mesoderm

(
Muscles of Limbs



Myotomes (Paraxial Mes.)

(
Muscles of Pelvis/Pectoral Girdles



Hand/Foot Plate (6th week)
(
Digital Rays
(
Rays Break to From Digits (8th week)



Upper Limbs Rotate 90 (deg) LATERALLY



Lower Limbs Rotate 90 (deg) MEDIALLY


Muscular System



ALL Muscles from Mesoderm




EXCEPTION:

Constrictor/Dilator Pupillae (Neuroectoderm)



Neural Crest Cells
(
Mesoderm of Head

A) Striated Muscle

1.
Somites (Myotomes)

Epaxial
(
Extensors of Neck/Vertebral Column








Hypaxial
(
Flexors of Trunk

2.
Somatopleuric




(
Extensors/Flexors of Limbs

3.
Occipital Somites



(
Tongue Muscles

4.
Pre-Otic Somites



(
Ocular Muscles


5.
Branchial Arch Mesoderm


(
See Charts

B) Splanchnopleuric Mesoderm 
(
Smooth and Cardiac Muscles

C) Somatic Mesoderm 


(
Lymphatic & Blood Vessel

