

Study Notes: Human Skeletal System

1. Introduction to the Skeletal System
The skeletal system is the framework of the human body. It is made up of bones, cartilage, ligaments, and joints. Together, these components provide support, protection, movement, and storage of minerals.
· An adult human has 206 bones.
· A newborn has about 270 bones, but some fuse as the body matures.
· The skeletal system accounts for 15–20% of body weight.

2. Functions of the Skeletal System
1. Support – Provides a rigid framework for the body and maintains shape.
2. Protection – Shields vital organs (e.g., skull protects brain, rib cage protects heart and lungs).
3. Movement – Bones act as levers; joints and muscles work together to allow locomotion.
4. Mineral Storage – Stores calcium and phosphorus; releases them when needed.
5. Blood Cell Production (Hematopoiesis) – Bone marrow produces red blood cells, white blood cells, and platelets.
6. Fat Storage – Yellow marrow stores lipids, serving as an energy reserve.

3. Classification of Bones
Bones are classified according to shape:
1. Long Bones – e.g., femur, humerus; support weight and movement.
2. Short Bones – e.g., carpals, tarsals; provide stability.
3. Flat Bones – e.g., skull, ribs, sternum; protect organs and provide surface for muscle attachment.
4. Irregular Bones – e.g., vertebrae, pelvis; have complex shapes.
5. Sesamoid Bones – e.g., patella; embedded in tendons, reduce friction.

4. Divisions of the Human Skeleton
The skeleton is divided into two main parts:
A. Axial Skeleton (80 bones)
· Forms the central axis of the body.
· Includes:
· Skull (22 bones): Protects the brain.
· Hyoid bone (1): Supports tongue.
· Vertebral column (26 bones): Cervical (7), Thoracic (12), Lumbar (5), Sacrum (1 fused), Coccyx (1 fused).
· Thoracic cage (25 bones): 24 ribs + 1 sternum.
· Function: Support, protection of brain, spinal cord, thoracic organs.
B. Appendicular Skeleton (126 bones)
· Relates to movement and includes:
· Pectoral girdle (4 bones): Clavicles (2), Scapulae (2).
· Upper limbs (60 bones): Humerus, radius, ulna, carpals, metacarpals, phalanges.
· Pelvic girdle (2 bones): Hip bones (ilium, ischium, pubis fused).
· Lower limbs (60 bones): Femur, tibia, fibula, patella, tarsals, metatarsals, phalanges.

5. Structure of a Typical Long Bone
· Diaphysis – Shaft, made of compact bone, contains yellow marrow.
· Epiphysis – Ends of bone, spongy bone filled with red marrow.
· Metaphysis – Region between diaphysis and epiphysis, includes growth plate.
· Periosteum – Outer covering, provides nourishment and attachment for muscles.
· Endosteum – Inner lining of bone cavity.
· Medullary cavity – Hollow space inside, contains marrow.

6. Bone Tissue
Two main types of bone tissue:
1. Compact Bone
· Dense, hard, outer layer.
· Composed of structural units called osteons (Haversian system).
2. Spongy Bone (Cancellous Bone)
· Found in epiphyses of long bones and flat bones.
· Contains trabeculae and red bone marrow.

7. Joints of the Skeleton
A joint (articulation) is where two or more bones meet. They are classified by movement:
1. Fibrous Joints – Immovable (e.g., sutures of skull).
2. Cartilaginous Joints – Slightly movable (e.g., intervertebral discs).
3. Synovial Joints – Freely movable, most common type, includes:
· Ball and socket (shoulder, hip)
· Hinge (elbow, knee)
· Pivot (atlas-axis of neck)
· Gliding (carpals, tarsals)
· Saddle (thumb joint)
· Condyloid (wrist joint)

8. Bone Development and Growth
· The process of bone formation is called ossification.
· Begins during fetal development and continues until early adulthood.
· Two types:
1. Intramembranous Ossification – Directly from mesenchymal tissue (e.g., skull bones).
2. Endochondral Ossification – From cartilage template (e.g., long bones).
Bone growth depends on nutrition (calcium, vitamin D, phosphorus), hormones (growth hormone, thyroid, sex hormones), and mechanical stress (exercise strengthens bones).

9. Disorders of the Skeletal System
1. Fractures – Breaks in bones (simple, compound, greenstick).
2. Osteoporosis – Weakening of bones due to calcium loss, common in elderly.
3. Arthritis – Inflammation of joints, causes pain and reduced mobility.
4. Scoliosis – Abnormal lateral curvature of spine.
5. Rickets – Vitamin D deficiency in children, leads to soft bones.
6. Osteoarthritis – Degeneration of cartilage at joints due to aging.

 Summary
· The human skeletal system is a structural framework of 206 bones.
· It is divided into axial and appendicular skeletons.
· Provides support, protection, movement, and mineral storage.
· Bones grow and remodel throughout life.
· Joints allow varied ranges of motion.
· Disorders affect bone strength and mobility, but prevention (diet, exercise) helps maintain skeletal health.



