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Bones are not simply rigid, inert structures. They are living tissues that play
a crucial role in our movement, support, and protection. The intricate
architecture of bones allows them to perform these functions with
remarkable efficiency and durability.
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In his seminal work, Bones Structure and Mechanics, John Currey delves
into the fascinating world of skeletal architecture, illuminating the principles
that govern the structure, mechanics, and adaptation of bones. This
comprehensive book is an invaluable resource for anyone interested in
understanding the complexity and functionality of the human skeleton.

Bone Structure: A Hierarchical Organization

Bones are composed of a hierarchical arrangement of materials, with each
level providing unique properties and functions.
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Cortical Bone

The outermost layer of bone is called cortical bone, also known as compact
bone. It is dense and solid, providing strength and rigidity to the bone.
Cortical bone is composed of osteons, which are cylindrical units of bone
tissue organized around a central canal.

Trabecular Bone
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The inner layer of bone is called trabecular bone, also known as cancellous
or spongy bone. It is porous and lightweight, providing shock absorption
and flexibility. Trabecular bone is composed of a network of interconnected
trabeculae, which are thin, rod-like structures.

Osteocytes
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Embedded within both cortical and trabecular bone are osteocytes, which
are bone cells that play a crucial role in bone maintenance and remodeling.
Osteocytes are connected to each other through a network of tiny canals
called canaliculi, allowing them to communicate and coordinate their
activities.

Bone Mechanics: Strength, Stiffness, and Elasticity
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The hierarchical organization of bone materials results in a unique
combination of mechanical properties, including strength, stiffness, and
elasticity.

Bone Strength

Bones are remarkably strong and can withstand significant loads without
breaking. This strength is primarily due to the presence of collagen fibers
and mineral crystals, which are arranged in a composite structure that
provides both tensile and compressive strength.

Bone Stiffness

Bones are also stiff, meaning they resist deformation under load. This
stiffness is important for maintaining body posture and providing support for
the muscles and internal organs.

Bone Elasticity

Bones are slightly elastic, meaning they can bend and then return to their
original shape without breaking. This elasticity is essential for absorbing
shock and preventing fractures.

Bone Adaptation: Responding to Mechanical Loads

Bones are not static structures. They are constantly adapting to mechanical
loads, such as those generated by movement, impact, and gravity.

Bone Remodeling

Bone remodeling is a continuous process that involves the breakdown of
old bone tissue by osteoclasts (bone-resorbing cells) and the formation of
new bone tissue by osteoblasts (bone-forming cells).



Mechanical loads stimulate bone remodeling, with areas of high stress
experiencing increased bone formation and areas of low stress
experiencing increased bone resorption. This process ensures that bones
are constantly optimized to withstand the mechanical demands placed on
them.

Bone Diseases

Bone diseases, such as osteoporosis and rickets, can disrupt the normal
bone remodeling process, leading to weakened and brittle bones.

Osteoporosis is a condition in which bone density decreases, making
bones more susceptible to fracture. Rickets is a condition in which bones
become soft and deformed due to a lack of vitamin D.

Biomechanics of Bone Healing

Bones have a remarkable ability to repair themselves after a fracture.

The process of bone healing involves the formation of a blood clot at the
fracture site, followed by the invasion of the clot by cells that produce new
bone tissue. This new bone tissue gradually bridges the fracture and
restores the structural integrity of the bone.

Bones Structure and Mechanics by John Currey is a comprehensive and
authoritative guide to the intricate world of skeletal architecture. It provides
a deep understanding of the structure, mechanics, and adaptation of
bones, highlighting their remarkable properties and functions.

This book is an essential resource for students, researchers, and clinicians
in the fields of anatomy, biomechanics, and orthopedics. It is also a



valuable reference for anyone interested in the fascinating science of the
human body.
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