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❖Functions of the skeletal system

❖Structure of Bone

❖Bone tissue components

❖Types of bones

❖ Skeletal system division 

❖Axial system components 



Objectives 

You should be able to describe the following;

❖Understand the functions of the skeletal system

❖Understand the structure of Bone

❖Understand the bone tissue components

❖Understand the types of bones

❖ Understand the skeletal system division 

❖ Understand the axial system components 



Functions of skeletal system

• Protect the internal organs from injury; Ex, cranial bones protect the 
brain, and the rib cage protects the heart and lungs.

• Support tissues and provide attachment points for the tendons of skeletal 
muscles.

• Aid in movement. Most skeletal muscles attach to bones when they 
contract, they pull on bones to produce movement

• Produce blood cells: red  bone  marrow produces red blood cells, white 
blood cells, and platelets 

• Stores lipids (fats) as the yellow bone marrow consists of adipose cells, 
which is a potential energy source.

• Stores calcium and phosphorus, which contribute to the strength of 
bone. Bone tissue stores 99% of the body’s calcium, bone  releases  
minerals  into  the  blood when needed. 



Introduction to skeletal system

• The skeletal system is the entire framework of bones, 
tendons and their cartilages 

• Bone tissue makes up about 18% of the weight of the human 
body

• A bone is an organ made up of several different tissues 
working together:

• Bone (osseous) tissue, 

• Cartilage, 

• Dense connective tissue, 

• Epithelium, 

• Adipose tissue, and nervous tissue. 



Bone structure 

• Macroscopic  bone  structure such as the humerus
(the long arm bone) consist of;  

• Diaphysis (shaft ); the bone’s shaft or body the long, 
cylindrical, main portion of the bone.

• Epiphyses singular is epiphysis are the proximal and 
distal ends of the bone

• Metaphysis: are the regions between the diaphysis 
and the epiphyses.

• Articular cartilage: thin layer of hyaline cartilage 
covering the epiphysis where the bone joint with 
another bone

• Periosteum; connective tissue sheath and its 
associated blood supply that surrounds the bone 
surface 

• medullary cavity; hollow, cylindrical space within 
the diaphysis contains fatty yellow bone marrow

• Endosteum. thin membrane that lines the medullary 
cavity.



Bone tissue composition
• Bone tissue consists of widely separated cells surrounded by large amounts 

of extracellular matrix. 

• The four types of cells in bone tissue are osteoprogenitor cells, osteoblasts
(bone-building cells), osteocytes (maintain daily activity of bone), and 
osteoclasts (bone-destroying cells).



• Bone tissue is classified as either: compact or 

spongy, depending on how its extracellular 

matrix and cells are organized.



• Compact bone tissue consists of osteons (haversian
systems) with little space between them.

• Compact bone tissue makes up most of the bone 
tissue of the diaphysis. 

• Spongy bone tissue does not contain osteons. 

• It consists of trabeculae surrounding many red bone 
marrow filled spaces.

Bone tissue composition

The extracellular matrix of bone contains 

abundant mineral salts and collagen fibers.



Long bones are supplied by periosteal, 

nutrient, metaphyseal, and epiphyseal 

arteries; veins accompany the arteries.

Nerves accompany blood vessels in bone; 

the periosteum is rich in sensory  neurons

Blood and Nerve Supply of Bone



Types of Bones

• Long bone

• Short bone

• Flat bone

• Irregular bone 

• Sesamoid bone 

shaped like a sesame seed



The human skeleton are divided into two groups

The appendicular skeleton The axial skeleton
• Consists of 126 bones includes :

• Upper limbs arms, hands, 

• Lower limbs Legs and feet

• pelvic girdles 

• shoulder

• consists of 80 bones. 

• Includes all the bones along the body’s 
long axis.

• Ex; skull, spine, ribs

 and sternum (thorax).

 

Skeletal System divisions 



•  Encloses and protects the brain.

• Includes; Frontal, parietal, temporal, 
occipital, sphenoid, and ethmoid.

cranial bones Facial bone 

• Form the face

• Includes; nasal, lacrimal, palatine, 
inferior nasal conchae, vomer, maxillae, 
zygomatic, and mandible.

Components of the Skull

• The skull is the bony framework of the head. It contains 22 bones.

• The bones of the skull are grouped into two categories: 



Vertebral Column
• Also called the spine, backbone, or spinal column

• Composed of a series of bones called vertebrae

• The vertebral column consists of bone and connective tissue 

• It surrounds and protect he spinal cord which consist of nervous and 
connective tissue

• The vertebral column, the sternum, and the ribs form the skeleton of the 
trunk of the body. 

•  Vertebrae in different regions of the spinal column vary in size, shape, and 
detail but also similar 

• A typical vertebra consists of 

• a vertebral body

• a vertebral arch 

• several processes.



Intervertebral disc found between 
the vertebrae from the second 
cervical vertebra to the sacrum  

The cervical vertebrae are found in 

the neck region.

In the chest, they articulate with the 

ribs except for T11  and  T12 are free

the largest and strongest vertebrae 
and are found in the lower back, 

the sacrum is formed by the union of 5 
sacral vertebrae

Coccyx is formed by the union of usually 4 
coccygeal vertebrae



Comparison of Major Structural Features of Cervical, Thoracic, and Lumbar Vertebrae 



Thorax
• Refers to the entire chest region. 

• The costal cartilages attach the ribs to the sternum. 

• It encloses and protects the organs in the thoracic and 
superior abdominal cavities. 

• Thoracic cage, is a bony enclosure formed by 

   sternum, ribs, their costal cartilages, and 

   the bodies of the  thoracic vertebrae.  

The sternum, or breastbone, is a flat, narrow bone in the 

centre of the anterior thoracic wall that measures about 

15 cm

Sternum consist of 3 parts

- superior manubrium, 

- Middle body
- nferior xiphoid process 



Twelve pairs of ribs, numbered 1-12 from superior to 
inferior,

The first seventh pairs of ribs have a direct anterior 
attachment to the sternum by  the costal cartilage
 

Ribs

The remaining five pairs of ribs are termed false ribs 
because their cartilages either attach indirectly to the 
sternum or do not attach at all

The 11 and 12 pairs of ribs are false ribs called  floating 
(vertebral) ribs because they do not attach to the 
sternum at all

8, 9, and 10 pairs of ribs attach to one another and 
then to the cartilages of the seventh pair of ribs. 













Joints
A joint is a place where two or more bones connect. The manner in which they 

connect determines the type of movement allowed at that joint.

A synarthrosis is a joint that 

allows no movement. 

Example a cranial suture.



Joints

A amphiarthrosis is a joint that allows 

slight movement such as a vertebra.

A diarthrosis (is a joint that allows free movement in a variety 

of directions, such as knee, hip, elbow, wrist, and foot.



Q & A

• Describe the six main functions of the skeletal 
system

• Describe the structure of each part of a long 
bone. 

•  Which type of bone primarily provides 
protection and a large surface area for muscle 
attachment?

• Give examples of long, short, flat, and irregular 
bones.

• What bones form the skeleton of the thorax?

• What are the functions of the bones of the 
thorax?
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