
29 

 

6. Skeletal System 

 The human skeleton is made up of 206 bones making the human body a multifunctional 

structure. The skeletal system is composed of Bones, Joints, Cartilage, Tendons, and 

Ligaments. Human infants are born with about 270 bones, most of which ossifies as they grow 

up. The skeletons of adult males and females have some variation, primarily to accommodate 

childbirth. The female pelvis is flatter, more rounded and proportionally larger. 

 
 Bone: A rigid form of connective tissue that is part of the skeletal system of vertebrates 

and is composed principally of calcium phosphate and calcium carbonate. It also serves as a 

storage area for calcium, playing a large role in calcium balance in the blood. The ligament is a 

small band of dense, white, fibrous elastic tissue. Ligaments connect the ends of bones 

together in order to form a joint. They also assist in holding organs in place. Tendons are a 

tough, flexible and inelastic band of fibrous connective tissue that connects muscles to bones 
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and is capable of withstanding tension. Tendons are similar to ligaments; both are made of 

collagen. 

Functions of the Skeletal System? 

 

1. Support of the body 

2. Locomotion 

3. Provide protection for internal organs 

4. Act as a site for the production of blood cells, Calcium storage   & endocrine regulation. 

5. Growth and development  
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The main bones of the human skeleton are:  

 

1. The Skull - Cranium, Mandible, and Maxilla 

2. Shoulder girdle - clavicle and scapula 

3. Arm - humerus, radius, and ulna 

4. Hand - Carpals, Metacarpals, and Phalanges 

5. Chest - Sternum, and Ribs 

6. Spine - Cervical area (top 7 vertebrae), Thoracic (next 12), Lumbar (bottom 5 vertebrae), 

Sacrum (5 fused or stuck together bones) and Coccyx (the tiny bit at the bottom of the 

spine). 

7. Pelvic girdle - Ilium, Pubis, and Ischium. 

8. Leg - Femur, Tibia, and Fibula 

9. Ankle - Talus and calcaneus   

10. Foot - Tarsals, Metatarsals, and Phalanges. 
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Classification of Bones according to shape: 

1. Long bones: Long bones are characterized by a long tubular shaft and an articular 

surface at each end of the bone where ligaments and tendons attach. They're found in 

the limbs to facilitate movement and support the weight of the body. These bones 

include the major bones of the arms and legs such as the humerus and femur, tibia and 

fibula, and the radius and ulna. 

 

2. Short bones: Short bones are roughly cube shaped and are as long as they are wide. It 

has no shaft but it contains a spongy substance covered by a shell of the compact. Helps 

to provide stability and movement within the ankle and wrist joints. They provide little 

to no movement. Examples of this type of bone include the carpals and metacarpals in 

the wrists and ankles. 

3. Flat bones: The primary purpose of this type of bone is to protect internal organs such 

as the brain, heart, and lungs. It also provides a large surface area for muscles to attach 
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to. Examples of this type of bone include the cranium (skull), the thoracic cage (sternum 

and ribs) and the ilium (pelvis).  These contain two layers of compact bone with a 

spongy substance in between. 

4. Irregular bones: This type doesn’t fall in any category e.g. vertebrae and the bones of 

the face. These bones vary in size and structure with the shape usually being very 

complex. Irregular bones serve different functions depending on location. 

5. Sesamoid bones: they are small bones which develop in the tendons of muscles e.g. 

patella of the knee joint. The function of this bone is to protect tendons and diminish 

friction and wear on joint surfaces. 

Bone structure and formation: 

Bone is the hardest of the connective tissues. Compact bone (Cortical Bone) and Spongy 

bone (Spongy Bone) are the two types of osseous tissue or bone tissue that make up bones. 

The bones are mostly composed of an outer layer of compact bone and an inner layer of 

spongy bone. Ossification is the process of bone formation. Parts of the skeleton form during 

the first few weeks after conception. By the end of the eighth week after conception, the 

skeletal pattern is formed in cartilage and connective tissue membranes and ossification 

begins. 
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1. Compact bone (Cortical Bone): Due to the strength of compact bone, its main functions 

is to support the entire body. Compact pact bone also stores calcium. While calcium is 

being stored in the bone it is also the principle molecule that hardens compact bone. 

2. Cancellous bone (Spongy Bone): It looks spongy and found in the ends of the long 

bones, short bones and in between two layers of compact tissue of flat bones. Due to 

the sponge-like or porous nature of spongy or cancellous bone, spongy bone has a 

greater surface area compared to compact bone.  This allows the bone marrow to 

develop in the region of the spongy bone. The branching nature of spongy bone also 

makes it a prime target in diseases such as osteoporosis.  

BONE DEVELOPMENT:  

There are two processes that form our bones before we are born: intramembranous 

ossification and endochondral ossification.  

 

Bones of the skeleton are developed in 2 ways they are as follows: 

1. Intramembranous ossification: Intramembranous ossification is primarily responsible for 

forming the bones in our skull, and bones are formed from a specific type of connective 

tissue, called mesenchymal connective tissue. The replacement of sheet-like connective 

tissue membranes with bony tissue. Bones formed in this manner are called 

intramembranous bones. They include certain flat bones of the skull and some of the 

irregular bones. The future bones are first formed as connective tissue membranes. 

Osteoblasts migrate to the membranes and deposit bony matrix around themselves. 

When the osteoblasts are surrounded by matrix they are called osteocytes. 
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2. Endochondral ossification is the process by which the embryonic cartilaginous model of 

most bones contributes to the longitudinal growth and is gradually replaced by bone. 

Endochondral ossification involves the replacement of hyaline cartilage with bony 

tissue. 

  
Bone Growth: 

Bone growth happens at the ends of the bones at the growth plate. As the bones grow, cells in 

the growth plate first produce more cartilage to extend the bone and then osteoblasts come in 

and convert the cartilage to bone in the same way that they do when bones are first formed 

before birth.  Bones can continue to grow until about the age 16 to 20 when the growth plate 

turns completely to the bone and no new cartilage can be added at the ends of the bones. 

Human Skeleton Bones: 

There is a total of 206 bones forms the human skeleton, bones can be grouped in two 

divisions: axial skeleton and appendicular skeleton. 
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1. The axial skeleton:  80 bones of the axial skeleton form the vertical axis of the body. 

They include the bones of the head, vertebral column, ribs and breastbone or sternum. 

The axial skeleton provides support and protection for the brain, spinal cord, and the 

organs in the ventral body cavity.  

2. The appendicular skeleton: The appendicular skeleton consists of 126 bones and 

includes the free appendages and their attachments to the axial skeleton. The free 

appendages are the upper and lower extremities, or limbs, and their attachments which 

are called girdles. 
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Skeleton Joints: 

Any connection between skeleton bones is called as a joint or articulation. An 

articulation, or joint, is formed by fibrous connective tissue and cartilage. Different types of 

joints enable the bones forming the joints to move relative to each other in different ways and 

to different extents, i.e. from freely moveable to hardly any movement at all. 

Joints classifications: 

 

There are three main types of joints; Fibrous (immovable), Cartilaginous (partially 

moveable) and the Synovial (freely moveable) joint.  

Fibrous joints are connected by dense connective tissue consisting mainly of collagen. 

Fibrous joints are called "fixed" or "immovable" joints because of less or no mobility in the 

joint. 

Cartilaginous joints are articulations of bones which are held tightly together by 

cartilage - specifically either hyaline cartilage or fibrocartilage. The pubic symphysis is a 

cartilaginous joint. 

A Synovial joint, also known as diarthrosis, joins bones with a fibrous joint capsule that is 

continuous with the periosteum of the joined bones, constitutes the outer boundary of a 

synovial cavity, and surrounds the bones' articulating surfaces. The six types of synovial joints 

are the pivot, hinge, saddle, plane, condyloid, and ball-and-socket joints. Pivot joints are found 

in your neck vertebrae, while hinge joints are located in your elbows, fingers, and knees.   
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Synovial joints or (Diarthroses) 

The characteristics of these joints are: 

1. Articular ends of bones are covered by hyaline cartilage. 

2. Bones are bound together by ligaments.  

3. Joint is enclosed by a fibrous capsule.  

4. The capsule of the joint is lined by synovial membrane. 

5. The cavity of the joint contains synovial fluid. 

Synovial joints classifications: 

 

1. Hinge, e.g. interphalangeal joints - fingers and toes 

2. Ball and socket, e.g. hip and shoulder joints 

3. Pivot, e.g. atlantoaxial joint between the atlas and axis - neck 

4. Gliding (= "Condyloid" joint), e.g. between radius, scaphoid, and lunate bones - wrist 

5. Saddle, e.g. between trapezium and metacarpal I - thumb joint 

6. Planar, e.g. between the navicular and second cuneiform - ankle 

What type of movements occurring at joints? 

It classified into 3 types: 

1. Gliding movements. 
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2. Angular movements.  

3. Rotation or circular movements.  

 Gliding movement: It occurs when 2 flat surfaces move on each other, e.g. movement 

between carpal and tarsal bones. 

Angular movements: They bring about an increase or decrease in the angle between bones, 

depending on the direction in which the movement occurs, they're classified into: 

 Flexion: A movement where similar surfaces come nearer to each other, this reduces 

the angle between two bones e.g. bending the forearm at the elbow. 

 Extension: A movement where similar surfaces go apart, here the angle between 2 

bones is increased. It is the opposite of flexion e.g. straightening of the bent forearm. 
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 Adduction: A movement which brings the limb towards the midline. 

 Abduction: It's the opposite of adduction, here the limb is drawn away from the mid-

line. 
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Rotation or circular movements: They occur when one bone moves around or within another 

bone. The movement occurs around a central axis.  

It's further classified into: 
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 Medial rotation that occurs towards medial direction. Lateral rotation that occurs 

towards a lateral direction. 

 

 

Circumduction is a combination rotation and angular movements, it involves flexion, 

abduction, extension, adduction, and some rotation, this movement occurs in the shoulder, 

hip etc. 

Common Bone Disorders: 

 Osteoporosis- Osteoporosis is a common disease that weakens bones, characterized 

with the prominent porous formation in the shaft or articulating part of the bone. As 

bones weaken, your risk of sudden and unexpected fractures increases. 
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 Rickets- Rickets is a skeletal disorder that results from a lack of vitamin D, calcium, or 

phosphate. 

 Osteomyelitis- Osteomyelitis is a bone infection that is caused by bacteria, characterized 

by severe pain and tenderness.  

 

 Osteosarcoma- An osteosarcoma or osteogenic sarcoma is a cancerous tumor in a bone. 

Specifically, it is an aggressive malignant neoplasm that arises from primitive 

transformed cells of mesenchymal origin and that exhibits osteoblastic differentiation 

and produces malignant osteoid. 

 Osteomalacia- Osteomalacia is softening of the bones. It most often occurs because of a 

problem with vitamin D 

Joint Disorders: 

 Arthritis - inflammation of a joint. Characterized by pain, stiffness, and swelling. Over 

time, the joint can become severely damaged. Osteoarthritis is the most common type 

of arthritis. It's often related to aging or to an injury. Rheumatoid arthritis is the most 

common form of this kind of Autoimmune arthritis. Rheumatoid arthritis happens when 

your body's immune system attacks healthy cells in your body by mistake. 
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 Bursitis - inflammation of a fluid-filled sac that cushions the joint, Excessive use of a joint 

or stress on a bursa may cause bursitis, an inflammation of a bursa. 

 Joint Dislocation: Luxation or Dislocation, displaces the articulating bones of a joint and 

usually results from a fall or other unusual body movement. Joint dislocation produces 

an obvious deformity of the joint, some loss of ability to move the articulated bones, 

localized pain, and swelling. 

 Sprains: Sprains result from overstretching or tearing the connective tissues, ligaments, 

and tendons associated with a joint, but they do not dislocate the articular bones. 
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