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Abstract: The skeletal system forms the structural framework of the human
body, providing support, protection, and mobility. Comprising 206 bones in adults,
the skeleton interacts with muscles, ligaments, and cartilage to facilitate movement
and maintain posture. Additionally, the skeletal system serves as a reservoir for
minerals, particularly calcium and phosphorus, and houses bone marrow, which
produces blood cells. This paper presents an overview of the anatomical structure
and physiological functions of the skeletal system, explores its role in mechanical
support and mineral homeostasis, and discusses common skeletal disorders.
Understanding skeletal anatomy and physiology is essential for clinical practice,

injury prevention, and maintaining overall health.
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Introduction

The human skeletal system is a complex framework that provides the body with
shape, structural integrity, and mechanical support. It protects vital organs, such as
the brain, heart, and lungs, and forms the foundation for movement by serving as an
attachment site for muscles and ligaments. Beyond mechanical roles, bones
participate in metabolic functions, including mineral storage and hematopoiesis

through bone marrow activity.
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The skeleton is divided into two primary components: the axial skeleton,
consisting of the skull, vertebral column, and thoracic cage, and the appendicular
skeleton, comprising the limbs and their girdles. Understanding the anatomy,
function, and clinical relevance of the skeletal system is fundamental in medical
education, orthopedics, and rehabilitation. This paper aims to provide a

comprehensive overview of the skeletal system and its significance in human health.
Methods

This study is based on a qualitative review of textbooks, scientific articles, and
medical literature focusing on skeletal anatomy, physiology, and clinical conditions.
Data were collected from peer-reviewed journals and authoritative sources,
including anatomical atlases and health organization reports. Information was
synthesized to provide a structured and educational overview of skeletal structures,

their functions, and common disorders affecting bones and joints.
Results
1. Bone Structure and Classification

Bones are living tissues composed of an organic matrix (collagen) and
inorganic mineral components (mainly hydroxyapatite). They are classified

according to shape and function:
Long bones: Femur, humerus — support weight and facilitate movement.
Short bones: Carpals, tarsals — provide stability and limited motion.
Flat bones: Skull, sternum — protect internal organs.

Irregular bones: Vertebrae, facial bones — complex shapes with specialized

functions.
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Sesamoid bones: Patella — embedded within tendons to modify pressure and

protect tendons.
2. Joints and Cartilage
Joints, or articulations, connect bones and allow varying degrees of movement:
Fibrous joints: Immovable, e.g., sutures of the skull.
Cartilaginous joints: Slightly movable, e.g., intervertebral discs.

Synovial joints: Freely movable, e.g., knee, elbow, shoulder, with synovial

fluid for lubrication.

Cartilage provides cushioning, reduces friction, and supports joint stability.

Types include hyaline, fibrocartilage, and elastic cartilage.
3. Bone Marrow and Hematopoiesis

Red bone marrow, located in flat bones and cancellous bone cavities, is
responsible for producing red blood cells, white blood cells, and platelets. Yellow

marrow primarily stores fat and can convert to red marrow under specific conditions.
4. Skeletal Functions
Support and Shape: Provides structural framework for the body.
Protection: Shields vital organs (e.g., skull protects the brain).
Movement: Serves as attachment sites for muscles to facilitate locomotion.
Mineral Storage: Acts as a reservoir for calcium and phosphorus.
Hematopoiesis: Generates blood cells through bone marrow activity.

5. Clinical Significance
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Common skeletal disorders include osteoporosis, fractures, arthritis, and
congenital abnormalities. Understanding skeletal anatomy assists clinicians in

diagnosing injuries, planning surgeries, and developing rehabilitation strategies.
Discussion

The skeletal system is integral not only for mechanical support and protection
but also for metabolic regulation. Bone remodeling, a continuous process of
resorption and formation, ensures structural integrity and mineral homeostasis.
Factors such as age, nutrition, hormonal balance, and physical activity influence

bone density and strength.

Clinical awareness of skeletal disorders is essential for preventive care and
treatment. For instance, osteoporosis, characterized by decreased bone mass,
increases fracture risk and is influenced by calcium deficiency and hormonal
changes. Arthritis affects joint function and mobility, highlighting the importance of
understanding both bone and cartilage physiology.

Conclusion

The skeletal system is a complex, multifunctional framework vital to human
life. Its roles extend from mechanical support and organ protection to mineral
storage and blood cell production. Comprehensive knowledge of skeletal anatomy,
physiology, and pathology is crucial for medical practice, injury prevention, and
patient care. Maintaining skeletal health through nutrition, exercise, and lifestyle

choices is essential for overall well-being.
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